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1.0 General Information

This user manual is suitable for novice, intermediate, and experienced users and is intended to help use the features and
capabilities of VeEX products successfully. It is assumed that the user has basic computer experience and skills, and is familiar
with telecommunication and other concepts related to VeEX product usage, terminology, and safety.

Every effort was made to ensure that the information contained in this user manual is accurate. Information is subject to change
without notice and we accept no responsibility for any errors or omissions. In case of discrepancy, the web version takes
precedence over any printed literature. The content in this manual may vary from the software version installed in the unit. For
condition of use and permission to use these materials for publication in other than the English language, contact VeEX; Inc.

© Copyright VeEX, Inc. All rights reserved. VeEX, Sunrise Telecom, Digital Lightwave, Air Expert, CalLan, FaultScout, Fiberizer,
MPA, MTT, RXT, VeGrade, VeriPHY, and VeSion, among others, are trademarks or registered trademarks of VeEX, Inc. and/or its
affiliates in the USA and other countries. All trademarks or registered trademarks are the property of their respective companies. No
part of this document may be reproduced or transmitted electronically or otherwise without written permission from VeEX, Inc.

This manual describes software and/or a device that uses software either developed by VeEX Inc. or licensed by VeEX, Inc. from
third parties. The software is confidential and proprietary of VeEX, Inc. The software is protected by copyright and contains trade
secrets of VeEX, Inc. or VeEX's licensors. The purchaser of this device and/or software, downloaded or embedded, agrees that it
has received a license solely to use the software as embedded in the device and/or provided by VeEX Inc., and to use it solely as
intended and described in this manual. The purchaser is prohibited from copying, reverse engineering, decompiling, or
disassembling the software.

Go back to top Go back to TOC

1.1 Customer Support

For more technical resources, visit www.veexinc.com.

For assistance or questions related to the use of this product, call or e-mail our customer care department for customer support.
Before contacting our customer care department, have the product model, serial number, and software version ready. Please locate
the serial number on the back of the chassis. Please provide this number when contacting VeEX, Inc. customer care.

Support hours may vary depending on the product.

Product Technical Support

Support is generally available 8:00 AM to 8:00 PM, Eastern Standard Time, Monday to Friday.
Phone: +1 510 651 0500

E-mail: customercare@yveexinc.com

MPA Product Technical Support
Support is generally available 8:30 AM to 5:30 PM, Eastern Standard Time, Monday to Friday.

Phone: +1 877 929 4357
International: +1 727 475 1206

E-mail: serviceandsupport@veexinc.com
Go back to top Go back to TOC

1.2 Warranty

For warranty information on VeEX products, go to https://www.veexinc.com/Support/Warranty.
To activate the warranty, please register your product at https://www.veexinc.com/Support/ProductRegistration.

Go back to top Go back to TOC

1.3 Patent Information

VeEX product hardware and software may be protected by one or more patents on file with the United States Patent Office.
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1.4 Documentation Conventions

Icons used in this manual:

Marks a helpful tip (action or method), which can save time and improve
usability of the product.

0

Provides important information needed to use this product and avoid
missteps.

Cautions against and action or inactivity, which can hinder productivity.

Strongly warns against a condition, an action, or inactivity which can lead
to a health hazard, injury, equipment damage, data loss, and/or financial
losses.

A
O

Stop and read before continuing.

Go back to top Go back to TOC

Multi_Service_Test Module_Manual_RevDO01

Page 18 of 546


file:///192.168.127.17/TechPubsUK/Donna/D07-00-094P_Multi-Service_Test_Modules_User_Manual/RevD01/mike1.css

2.0 Introduction to Multi-Service Test Modules

VeEX offers a variety of flexible Multi-Service Test Modules covering a wide range of transmission technologies, protocols,
verification and troubleshooting test features, from 64 kbit/s up to 11Gbit/s. They also share similar user interfaces to ease the
transitioning from one product or platform to another.

This manual describes all the features that may be available to any of the following test sets or modules:

TX300s with one or two built-in TX340sm modules
TX300s with built-in TX320sm module

TX300s with one or two built-in TX300sm modules
RXT-3400 module

RXT-3000 module

MTTplus-340 module

MTTplus-320 module

UX400 with one or more Combo blades

These Multi-service Test Modules are based on an all-inclusive hardware that includes all physical interfaces to cover legacy and
modern transmission technologies. They provide all the flexibility to allow the activation of new technologies, rates, protocols and
test features via licenses, as required, without having to return the test set to a service center.

Features and functions availability may vary depending on the installed modules, so please refer to the latest datasheet and become
familiar with the version you have.

Transport Networks:

e OTN
o OTU1, OTU2, OTU1e, OTUZ2e Line Rates
o ODUO, ODUflex mappings
o Bulk (PRBS), SDH/SONET+PDH/DSn and Ethernet Payloads
e SDH/SONET
o STM-0 to STM-64
o STS-1to OC-192
o Bulk (PRBS) and PDH/DSn Payloads
e PDH/DSn
o DS1, DS3, E1, E3, E4
o Unframed, Framed and Structured (Channelized) Payloads
o ISDN PRI, VF Channel Access
o (G.703 64k Codirectional Interface
e Teleprotection
o |EEE C37.94 (TX320sm/TX340sm and MTTplus-320 only)

Packet Switched Networks

e Ethernet
o From 10 Mbps to 10 Gbps LAN/WAN, copper and fiber
o IPv4/IPv6, VLAN, MPLS, MPLS-TP, PBB, VolIP, IPTV,...
o RFC2544 SLA, Y.1564 V-SAM, OAM/MPLS-TP OAM (802.3ah, 802.1ag, Y.1731, G.8113.1)
o Layer 4 Throughput applications: V-PERF (TCP), VeTest (HTTP), FTP
e SyncE
o Master and Slave Emulation
o Clock Recovery and Translation
o Wander Measurements
e 1588v2 PTP (Precision Timing Protocol)
o Master and Slave Emulation with Clock Recovery and Translation
o PTP Message Capture, Decode and Export (pcap)
o Wander and Phase Measurements
e Fibre Channel (Storage Area Networks)
o 1,2,4,8,10 and 16 Gbps

Wireless Networks
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e CPRI
o Common Public Radio Interface
o From 614.4 Mbps up to 12.168 Gbps
OBSAI
o Open Base Station Architecture Initiative
o From 768 Mbps up to 6.144 Gbps
Clock Accuracy and Stability Assessment
o Wander Measurement and Analysis
o Absolute Phase (Timing) Error Measurement and Analysis (1PPS clocks)
o External or built-in precision reference clocks (GPS and Atomic options)
e Backhaul Testing
o Ethernet, VLAN, Q-in-Q, MPLS-TP, OAM,...
o 1588v2 PTP, SyncE
o Clock Stability (Wander) and Timing Accuracy (Phase)

Network Synchronization

e Synchronous Ethernet (SyncE)
o Master/Slave Emulation with clock recovery/translation and SSM/ESMC Monitor
e 1588v2 / PTP (Precision Timing Protocol)
o Master/Slave Emulation with clock recovery/translation, PDV Analysis and SSM/ESMC Monitor
Wander Measurement & Analysis
o Recovered Clock Accuracy and Stability assessment
o Long term TIE log and MTIE/TDEV post processing with Pass/Fail analysis based on standard or user-defined masks
Built-in Precision Reference Clock Options (TX300S Platform)
o GPS provides accurate phase aligned to the standard UTC second
o Atomic Clock provides high stability, required for field wander and phase measurements
o Portability - No physical reference signal or power are required
e One-way Delay Measurements
o 1588v2 PTP requires the links to be symmetrical (similar delay both directions)

Not all features and options described in this manual may be available or installed in your test set, since they depend on the specific
configuration and options purchased. Please refer to those that apply to your particular test set configuration. Please check the
product datasheet for further details.

Go back to top Go back to TOC
2.1 Connector Panels & Test Ports

TX300S with two TX300SM blades

ELDSL QTN S0 SONET E1/D51 OTH/S0HSSONET
OTULFST MG OC IS Balaned LGS 1-4GFCACPRI OTUESS T A 1 92 Balaneed LGES 1-4GFC PRI
LOGE/LOORC/BEGFC (RS 1300 or 10004 1 60 Bt Ol 2 LOGESIOGRC/SGRC (RIS 1000 o 1000 13 60
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Multi_Service_Test Module_Manual_RevDO01 Page 20 of 546



TX300S with one TX300SM blade

E1/051 OTNSSOH/SONET
OTUZFETRGEOC 92 Balancod 1GES 1-4GFC/CPRI
IOGEMI0GRCABGRC (RAS 1000 of 1008 10 65
UPY_ Baeumie0) (e
I

TX3005
XFP/SFP

(1 Module)

T Second | GPE TSDH/SONET  BLClck | Dbemet
(R32) UsBPot  Option® POH/DSE [SMAT50) 10/100/100083se-T
L.5M 1 1550 R#5)

[BNC 750

» A separate test module may also be installed in the test port group 2 (e.g. OTDR module)
TX300S with one TX320SM blade

[5T).51 10Mbes 1o 10GEss Test Interfaces
Ext. Chok Balaned OTH, SDM/SONET, Ethernet, Fibhe
[SMLA [FUME L2000 o Chanesl, CPRMOBSAI
7501 Bantam 10000 (SFP+ B1) [SFPs 52)

f5132 Second  GPS  Oual Ethernet SDH/SONET
(RI11) USE Pert Option® 10/100/10008ase-T  PDH/D%n
(L1250 1584 b0 15504

IB8C 750

» A separate test module may also be installed in the test port group 2 (e.g. OTDR or 100G/40G module)
TX300S with one TX340SM blade

166, 106G, 86, 46, 26, 16 FC

Extirial
[ 10GE, 1GE, 1008X, 16K
Clock 107100/ 1000Bas  OTUZe 1021, SONET /SDH
brgeeta =T CFRI® up bo 106G, ESAI
[SMA T8 [Zx K]45) [Zx $Fs S5FF)

-

CTLJRmaL T

SFP/SFP+

Dl Pes1)

TX3405 | _‘p @ _-@ ,,-..| |

e —r = -
| = T

Ext. PRETC® STM-1/5T%-3, $TM-0/STS-1, E4, ELTH,

Tel and EX, E1, T3 Electrics] Test Ports &4k Codir®
IFPS Inpit Ix TX and 2x BX [RpE 1200 a1
[LTLRY] [BRE TSR] Bamtasm 1006E)

e WA —e )

= A separate test module may also be installed in the test port group 2 (e.g. OTDR or 100G/40G module)

Multi_Service_Test Module_Manual_RevDO01 Page 21 of 546



RXT-3000 module

MTTplus-320 module

MTTplus-340 module

SOH/SONET, POH/DSn OTHSSOH/SOMNET
1.5M 10 155M 1GE/1-4GFC/OPRI  OTUR/STMEA 0192
TR R or 2 R Exx. Clock 1000 to 85 1OGEMIOGFCBGFC
[BHE 750 (A, TE) [=FP) [P
_____ | - e e e e
RXT-3000 l
) 0}
XFP/SFP L
{Madule)
I A
Ethemet Headset 158/ 1M Balanced
10/ 100y 1000Baze-T Ausdic Jack (P48 1200 o Bantam 1000}
[RU4S) (2. S TRS)
E1/D51 10Mbps to 10Gbps Test Interfaces
Ext. Clock Balanced OTN, SDH/SOMET, Ethernet, Fibre
(ShA (RJ48 1200 or Channel, CPRI/OBSAI
7501) Bantam 1000))  (SFP+i1) (SFP+ #2)

¥ ¥ . T
Ry | [ -
= — = — i

MTTplus-320 |
SFP/SFP+

(Dual port Module) | , 0 0

Dual Ethernet SDH/SOMET
10/100/1000Base-T PDH/DSn
(RJ45) L5M to 155M
(BMC 7541)

16G,10G, 8G, 4G, 2G, 1G FC
10GE, 1GE, 10GBase-T*, 100Base-FX
OTU2e/1e/2/1, SONET/SDH

10/100/1000Base-T CPRI* up to 12G

. (2x R145) (2x SFP+/SFP) _—

MTT-plus-340
SFP/SFP+ =~ |
(Dual Port) ‘ ‘
\ RxZ Rx1 .}
E1,T1 '
2x External STM-1/5TS-3, STM-0/STS-1, E4 64k Codir*
Reference E3, E1, T3, Electrical Test Ports (RJ48 1200 or
Clock Inputs 1x TX and 2x RX Bantam 1000)

(SMA 75Q) (BNC 750)
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UX400-Combo module

SDH/SSOMET, PDH/DSn

1.5M to 155M
Ext. Clock TH/RY or 2 RX 1.5M/2M Balanced
(ShaA 7501 (BMC 7501) (RIS 1200 or Bantam 10041)

UX400-Combo
XFP/SFP

(Module)

il - —
Ethernet OTNSSDH/SONET OTU2/5TMIE4,/0C192

10/100/10008ase-T 1GES1-4GFC/CPRI 10GE/10GFC/8GFC
(Fi45) 100M te 6G [MFR)
(5FP)

Go back to top Go back to TOC
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3.0 Safety Information

A CAUTION

VEEX INCORPORATED

PLEASE OBSERVE ALL
SAFETY MARKINGS AND
INSTRUCTIONS,

F M DOUBT, CONTACT
VEEX CUSTOMER SERVICE

Safety precautions should be observed during all phases of operation of this instrument. The instrument has been designed to
ensure safe operation however please observe all safety markings and instructions. Do not operate the instrument in the presence
of flammable gases or fumes or any other combustible environment. VeEX Inc. assumes no liability for the customer's failure to
comply with safety precautions and requirements.

Optical Connectors

The test sets display a laser warning icon when the laser source is active to alert the user about a potentially dangerous situation. It
is recommended to:

1. Deactivate the laser before connecting or disconnecting optical cables or patchcords.

2. Never look directly into an optical patchcord or an optical connector interface (SFP+) while the laser is enabled. Even though
optical transceivers are typically fitted with Class 1 lasers, which are considered eye safe, optical radiation for an extended
period can cause irreparable damage to the eyes.

3. Never use a fiber microscope to check the optical connectors when the laser source is active.

Safe Module Handling

While replacing test modules, all work on the open panel must be performed only by suitably qualified personnel who is familiar with
the dangers both to people and to the instrument itself.

e Modules are not hot swappable. The platform must be turned off and unplugged from VAC mains when removing or inserting
test modules.

e For safety and EMC (Electromagnetic Compatibility), empty module slots must be properly covered with blank panel covers.

e Prevent foreign objects from entering the UX400, before, during and after module exchange or re-configuration process. They
could create short circuits or damage internal fans.

e Always store test modules by themselves in individual ESD protected packaging (with no loose elements, like screws or
tools).

Lithium-ion Battery Precautions

Lithium-ion (Li-ion) battery packs are compact and offer high capacity and autonomy, which make them ideal for demanding
applications, like providing long lasting power to portable test equipment. For safety reasons, due to their high energy concentration,
these batteries packs and products containing them must be used, charged, handled, and stored properly, according to the
manufacturer's recommendations.

Li-ion battery packs contain individual Li-ion cells as well as battery monitoring and protection circuitry, sealed in its plastic container
that shall not be disassembled or serviced.

The test set unit's battery pack is also fitted with a safety connector to prevent accidental short circuits and reverse polarity.

Always charge the unit's battery pack inside the test platform battery bay using the AC/DC adapter supplied by VeEX.

Do not charge or use the battery pack if any mechanical damage is suspected (shock, impact, puncture, crack, etc).

Do not continue charging the battery if it does not recharge within the expected charging time

Storage: For long term storage, the battery pack should be stored at 20°C/68°F (room temperature), charged to about 30 to

50% of its capacity. Spare battery packs should be charged and used at least once a year to prevent over-discharge (rotate

them regularly).

e It is recommended to charge and use battery packs at least every three months. Battery packs shall not go without recharging
(reconditioning) for more than six months.

o After extended storage, battery packs may reach a deep discharge state or enter into sleep mode. For safety reasons, Li-ion
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batteries in deep discharge state may limit the initial charging current (pre-recharge) before starting their regular fast charging
cycle. The pre-charging state may take several hours.

e Air transportation of Li-ion batteries is regulated by United Nations' International Air Transportation Association (IATA)
Dangerous Goods Regulations and by country-specific regulations. Please check local regulations and with common carriers
before shipping Li-ion battery packs or products containing relatively large Li-ion battery packs.

Electrical Connectors

Telephone lines may carry dangerous voltages. Always connect the electrical test ports to known test interfaces which carry low
level signals.

ESD: Electrostatic Discharge Sensitive Equipment

Test modules could be affected by electrostatic discharge. To minimize the risk of damage when
replacing or handling test modules, make sure to follow proper ESD procedures and dissipate any
electrostatic charge from your body and tools and the use proper grounding gear.

Perform all work at a workplace that is protected against electrostatic build-up and discharging.
Never touch any exposed contacts, printed circuit boards or electronic components.
Always store test modules in ESD protected packaging.
Wear ESD protection and grounding gear when:
o Inserting, extracting, or handling test modules.
o Inserting or removing SFPs, XFPs, QSFPs, or CFPs from the platform.
o Connecting or disconnecting cables from modules or platform.

Go back to TOC
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4.0 Basic Operations

Refer to the TX300S, MTTplus, RXT-1200, or UX400 platform manuals for information about Basic Operations, Home menu,
Launching Test Applications etc.

Go back to top Go back to TOC
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5.0 Utilities

Refer to the TX300S, MTTplus, RXT-1200, or UX400 platform manuals for information about all Utilities and Tools available.

Go back to top Go back to TOC
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6.0 OTN, SDH/SONET, PDH/DSn Test Mode

Accessing Setup: Please see the Getting Started section in the TX300S, MTTplus, RXT-1200, or UX400 platform manuals for

—
P SONET/ [

- SDH Tools BN

— : Alarm ;

information on launching Test Applications.

D33
.
7 Profiles (7,80 OTN Tools

SONET Home Menu

The Setup page has four tabs for setting the OTN, SDH/SONET, and PDH parameters: Signal, Measurements, General, and Auto-
Config tabs.

Go back to top Go back to TOC
6.1 Signal Overview

Tap on the Signal tab to set up the Transmitter and Receiver interfaces and associated test parameters prior to running a test.

Signal Maasuramants Ganeral Auto-config | g
——

T RX .

BIT
Hierarzhy Hierarzhy
ac-182 - 106G oc-482 - 106G e ——
SOKNET LOS

Interface Interface W
Opﬁcal _ 4

Cptical

il -
Structure Structure
¥T1.5, 1.1.1 ¥T1.5. 111
Fayload

tru
1
Faylaad
DE111.5M,ESF DEEM.ESF

Signal tab

TX and RX Configurations

The Transmitter (TX) and Receiver (RX) configurations are grouped into a simple yet intuitive block diagram. The TX and RX signal
parameters can be modified by tapping the applicable block which displays a new dialog window displaying additional input and
specific selection settings. The Transmitter transmits as soon as a valid configuration is entered. The Receiver will check for a valid
signal on its input so the measurement function is synchronized. When a test is not running, the LEDs will still indicate errors and
alarms, but any other results displayed will be the results of a previous test.

Multi_Service_Test Module_Manual_RevDO01 Page 28 of 546



Coupling TX and RX

When the TX and RX signal structures are required to be identical or symmetrical, coupling the Transmitter and Receiver is possible.
Tap on the blue "TX" or "RX" header to bring up the Copy menu. Copy menu options are Coupled, Tx=Rx, and Rx=Tx.

Signal Measurements Ganeral Aute-config

——

TX RX ~TEWTFAE
3 (CTE TR Higrare
oC-192 - 1n DS3M45M —

1 Taponthe TX orRX
header to bring up the
Copy menu.

Pagload | | Payload

DS1M.5M ESF ! Cancsl DS1UM.5M ESF

| r - -
Pattarn
25311 Inv

Accessing the Copy Menu

Copy Menu Options

e Coupled: TX and RX configurations are grouped as one block; TX and RX will have identical configuration. To uncouple TX
and RX settings, tap on the blue "Coupled" heading and select Independent from the Copy Menu.

e Tx=Rx: Tx blocks will copy the settings made in the Rx blocks

e Rx=Tx: Rx blocks will copy the settings made in the Tx blocks

Changes to the Setup are applied immediately unless an invalid parameter has been selected.

When the TX and RX signal structures need to be independent or asymmetrical, uncoupling the transmitter and receiver is possible.
For example, the TX could be sending a PRBS of 2423-1 in a VC12 carried within an optical STM-64, while the RX could be
expecting to receive a PRBS of 2423-1 in a 2Mbps E1 signal.

Hierarchy: Allows the user to configure OTN/SDH, OTN/SONET, PDH signal and network types, including the bit rate and higher
order mapping, if applicable.

Interface: Allows the user to select optical or electrical test ports. Optical test ports apply to OTN/SDH signal types only, while
electrical ports can apply to STTM-1E or PDH signals. Clock source and offset options are also configured in this screen.

Structure: Applies to SDH/SONET signals only and allows the user to configure lower order mapping and the channel number.

Payload: Applies to both SDH/SONET and PDH signals and allows the user to configure low rate signal (if applicable) and
associated framing.

Pattern: Applies to both SDH/SONET and PDH signals and allows the user to configure the test pattern to be used. Use the pattern
drop-down box to select the test pattern which will be inserted into the transmitted signal. Pseudo Random Bit Sequences (PRBS)
defined by ITU-T 0.150 and 0.151 standards, fixed words and 24-bit or 32 bit user defined patterns are available. Note: If the 32 bit
user pattern entered is incorrect, the default pattern will be OxFFFFFFFF.

Warning Message
While a test is running, it is possible to view the signal configuration, but it is not possible to change the setup or modify other
measurement settings. This warning screen is only shown during initial setup to alert the user.
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Measurements Ganeral Stap

e e
15MFAS

Pattarn Pattern
24311 Inw In Sarvice

Warning Message

Go back to top Go back to TOC
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6.2 Setup: PDH

L ] Signal Measurements Start
L

General Auto-config

Signal Audible Alarm =

APS Protocol i “ SDHLOF
SDHISONET

Results on start Set Injection

Frame

Pattern

Auto Save

ALMIERR Meas. Clock Reference

———————

P ~ LASEROn

AT S
History

SDH/SONET selection from the General tab

SDH/SONET Selection from the General tab
Accessing PDH Testing
To display PDH options for the TX and RX block configuration,

1. Tap on the General tab from the Setup screen and select SDH from the SDH/SONET drop-down menu.
2. Tap on Signal tab > Hierarchy > Network Type and select PDH from the drop-down menu.

6.2.1 Transmitter/Receiver Setup

Depending on whether SDH or SONET (international or North American) terminology was selected from the
SDH/SONET option under the General tab (see SDH Setup), TX and RX configuration screens will look slightly
different. Nonetheless, they both feature the same options described in this section.

Hierarchy

Tapping the Hierarchy box opens the Hierarchy setup screen, allowing users to select the test interface and rate. The screen
examples shown in this part of the manual depict and describe the settings for 1.5M or DS1 signals. Options for other bit rates and
modes are described in text format.

Hierarshy [T=]
Metwork Type

- High Rate
5 g
Signal High Rate

TH1EMLDS

CRermEr

Frame

Pattern

A
L51 Leop

ALMERR
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Tx Hierarchy Setup

e Network Type: Select PDH as the network type.

e High Rate: This is the physical data rate on the test port. Options are 1.5Mbps (DS1), 2Mbps (E1), 8Mbps (E2), 34Mbps
(E3), 45Mbps (DS3), 140Mbps (E4). Refer to Low Rate for the logical test payload. Example: A DS3 (high) physical interface
carrying a multiplexed DS1 (low) logical test channel.

e Dual (RX only): Dual DS1 or E1 Receiver Option ON/OFF: Receiver 2 sets exact same configuration as Receiver 1.

Go back to top Go back to TOC
Interface

Tapping the Tx Interface box opens the electrical Interface Setup screen shown below.

) m Interface [Tx] .T\
Test Port i
e m Line Code = “IEMFAS
. Cleck Sre

e7 WY (Cilock Offset

[ ) Files

Tx Interface Setup

Test Port: If a PDH structure has been selected in the Hierarchy setup, the optical options will be disabled under the test port menu
Line Code (TX only): Line code options will vary depending on the High Rate chosen in Hierarchy setup

e In DS1 mode, the line code options default to B8ZS or AMI

e In DS3 mode, the line code is B3ZS or AMI

e In E1 mode, the line code options default to HDB3 or AMI. Normal E1 systems use HDB3 line coding while AMI is reserved
for special applications

e In E3 mode, the line code is HDB3 or AMI

e In E4 mode, the line code is CMI

Tx Line Level (TX only; DS1, DS3 only): Simulates attenuation and distortion caused by the cable

e DS1/1.5M: (LBO) 0, -7.5dB, -15dB, -22.5dB
e DS3/45M: High, DSX, DSX 450, DSX 900’

Clock Source (TX only), can be configured as follows:

e Internal clock: The clock for the transmitter is derived from the internal quartz oscillator. The internal clock has an accuracy
of +/- 3.5ppm conforming to G.812 recommendations.

e External clock: 1.5MHz, 2MHz, 1.5Mbps, and 2Mbps signals are present on the SMA connector. Only 2Mbps signals are
available on the RX2 balanced and RX2 BNC unbalanced ports.

e RX: The clock for the transmitter is derived from the received signal and the jitter of the incoming signal is suppressed.

e Offset: The clock for the transmitter is derived from internal clock generator. It can change the frequency offset while
measurements are running. Use numeric key to increase and decrease the frequency shift, up to 0.01ppm. Frequency offset:
+50ppm with 1, 0.1, 0.01ppm resolution.

e Atomic 10MHz: If the test set is fitted with the optional built-in atomic clock oscillator (+/-0.05ppb free-running), user can
select this precision clock to transmit with highly accurate frequency. The atomic clock could be used in free-running or GPS
disciplined modes.
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Balanced: Check when using the RJ-48 or Bantam connectors. The transmitter output impedance will be set to 120 or 100 ohms.
The Primary test port is "1" on top panel. If unchecked, the unit will assume that testing is taking place on the 75 ohms unbalanced
BNC connector for E1 mode.

Termination (RX only): The sensitivity of the receiver can be set for ITU-T and ANSI standard termination, Protected Monitoring
Points (PMP), or to High Impedance connections.

The options under the termination menu are as follows:

e Terminated: The received signal is terminated with a 75 ohm (BNC), 120 ohm (RJ48) or 100 ohm (Bantam) impedance
enabling the unit to decode the signal over a wide range of cable losses.

e Monitor: To be used when the measurement is made at a Protected Monitoring Point (PMP) of network equipment. The PMP
level can range between -20 and -26dB.

e Bridge: Available on in DS1 or E1 mode. Select this mode for a high impedance monitor test or when the receiver is
connected directly in parallel to DS1 or E1 line carrying live traffic. The isolation circuit of the unit protects the DS1 or E1
signal from any possible disruption.

DS3/45M features the following termination options:

High
DSX
Monitor
Low

Equalization (RX only; DS1 only): Turn it on to compensate for cable distortion (applicable to certain DS1 application)

Go back to top Go back to TOC
Payload

Tapping the Payload box opens the Tx Payload Setup screen.

Payload [Tx]
Lew Rate 51116
Signal 051 Framing ESF | BIT

| ]
Start
]

THEMLODSE
P Tr——

P ——
L51 Leop

Frame

Pattern

Tx Payload Setup

Low Rate (test payload):
In DS1 (1.544Mbps) mode, the options are 1.544M or Fractional DS1 (Nx64 or Nx56) where:

e 1.544M: Configures the transmitter for full rate testing at 1.544Mbps
e Fractional DS1 (Nx64 or Nx56): Configures the transmitter for fractional testing using any combination of N or M 64kbps or
56kbps timeslots (contiguous or non-contiguous timeslots)

In DS3 (45Mbps) mode, the options are 45M, 1.544M Mux (DS3/DS1 Mux) or Fractional DS1Mux (Nx64 or Nx56) where:

e 45M: Configures the transmitter for full rate testing at 45Mbps
e 1.544M (DS3/DS1 Mux): Configures the transmitter for full rate testing at 45Mbps signal with DS1 payloads (1 to 28

channels)
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e Fractional DS1 Mux: Configures the transmitter for full rate testing at 45Mbps signal with DS1 payloads (1 to 28 channels) for
fractional testing using N or M 64kbps or 56kbps timeslots (contiguous or non-contiguous timeslots)

In E1 (2Mbps) mode, the options are 2M, or Fractional E1 (N x64) where:

e 2M: Configures the transmitter for full rate testing at 2.048Mbps
e Fractional E1 (N x64): Configures the transmitter for fractional testing using N or M 64kbps timeslots (contiguous or non-
contiguous timeslots)

In E2 (8Mbps) mode, the options are 8M, 2M, or Fractional E1 (Nx64) where:

e 8M: Configures the transmitter for full rate testing at 8Mbps

e 2M (E3/E1 Mux): Configures the transmitter for full rate testing at 8Mbps signal with E1 payloads (1 to 16 channels)

e Fractional E1 (E1Mux w/ Nx64): Configures the transmitter for full rate testing at 8Mbps signal with E1 payloads (1 to 16
channels) for fractional testing using N or M 64kbps timeslots (contiguous or non-contiguous timeslots)

In E3 (34Mbps) mode, the options are 34M, 2M Mux (E3/E1 Mux), 8M, or Fractional E1 (Nx64) Mux where:

34M: Configures the transmitter for full rate testing at 34Mbps

2M (E3/E1 Mux): Configures the transmitter for full rate testing at 34Mbps signal with E1 payloads (1 to 16 channels)

8M (E3/E1 Mux): Configures the transmitter for full rate testing at 34Mbps signal with E1 payloads (1 to 16 channels)
Fractional E1 (E3/E1Mux w/ Nx64): Configures the transmitter for full rate testing at 34Mbps signal with E1 payloads (1 to 16
channels) for fractional testing using N or M 64kbps timeslots (contiguous or non-contiguous timeslots)

In E4 (140Mbps) mode, the option is 140M. This configures the transmitter for full rate testing at 140Mbps.
Framing:

e In DS1 mode, the options are unframed, D4 (SF) and ANSI T1.107 (ESF).

e In DS3 mode, the options are unframed, M13 and C-bit.

e In E1 mode, the options are unframed, PCM31, PCM31C, PCM30, and PCM30C. Framing conforms to G.704 and G.706
recommendations and are briefly described below. Te C indicates whether the CRC4 checking is turned ON or OFF.

e In E2 mode, the option is framed G.742.

e In E3 and E4 mode, the options are unframed, framed G.751.

For Nx64 and Nx56 rates:
Select the timeslot by tapping the applicable boxes. Deselect the time slot by tapping the box again.

e Unused: AIS, Idle
e Channel: Input channel number to structure test payload.
e Other channels: Unequipped—used to fill up unused (idle) timeslots, broadcast

Unframed signal types are not supported in the Nx64 fractional mode because framing is required to determine the
location of timeslots.

Timeslots 1-31 correspond to channels 1-31 when using PCM-31 framing. When using PCM-30 framing, timeslots
1-15 correspond to channels 1-15, while timeslots 17-31 correspond to channels 16-30. Timeslot 16 is used for the
Multi Frame Alignment Signal.

Go back to top Go back to TOC

Pattern

Tapping the Pattern box opens the Tx Pattern Setup screen shown below. Any binary test sequence can be applied to all PDH/DSn
and SDH/SONET rates; however, ITU-T recommends certain sequences depending on the bit rate under test.

Multi_Service_Test Module_Manual_RevDO01 Page 34 of 546



Pattern [Tx]

24311 =
QFF “15M CODE °

P —
1EM LOS

—
D51 Leop

Tx Pattern Setup

Out of Service (RX only): Should be selected if the incoming signal is expected to contain a known test pattern. Deselect this
option if signal is expected to contain live network traffic — this will disable the pattern detection process to avoid reporting constant

LSS (Loss of test Sequence Synchronization).

Pattern: Use the pattern drop-down box to select the test pattern which will be inserted into the transmitted signal. Pseudo Random
Bit Sequences (PRBS) defined by ITU-T 0.150 and 0.151 standards, Quasi-Random Signal Source (QRSS). Short sequences, fixed

words and 24-bit or 32-bit user defined patterns are available. Up to 10 fixed 32-bit test patterns can be programmed using

hexadecimals. Note: If the 32-bit user pattern entered is incorrect, the default pattern will be OxFFFFFFFF. The 24-bit pattern must

be entered in binary format.

Invert: Inversion of polarity is also available.

w ITU-T specification 0.150 recommends the following test patterns:

Test Sequences for PDH signals according to ITU-T 0.150 recommendation
PRES faros Application
2#48.1 2 Error measurements for bit rates < 14 400 kbitsis
25111 10 Errar & jitter measurements for bit rates of n x B4 kbitfs & 64 kbitsfs
25151 15 Error & jitter measurerments for T1, E1, E3 and D53 bit rates
252041 14 Errar & jitter measurements for T1, E1, E3 and DE3 bit rates
282341 23 Error & jitter measurerments for E3 and E4 bit rates
24311 1| Delay measurements for E3, DE3 and E4 bit rates

Go back to top Go back to TOC
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6.3 Setup: SDH

Signal Maasuramants Ganaral T

Audible Alarm e —
Signal APS Protocel S— —
SDHISDNET

Rasults on start

Aute Save | nﬁE ]

Meas Clock Sre

“EOHLOS
Frame

Pattern

ALMERR

SDH/SONET selection from the General tab

Accessing SDH Testing
To display SDH options for the TX and RX block configuration,

1. Tap on the General tab from the Setup screen and select SDH from the SDH/SONET drop-down menu.
2. Tap on Signal tab > Hierarchy > Network Type and select SDH from the drop-down menu.

Depending on whether SDH or SONET is selected from the SDH/SONET option under the General tab, TX and
w RX configuration screens will look slightly different.

Go back to top Go back to TOC
6.3.1 Transmitter Setup

This section of the manual describes the SDH configuration capabilities. The block diagram of the Tx and Rx structure is described
in Signal Overview.

Depending on the platform and module(s) installed, available options will vary.

Hierarchy

Tapping the Hierarchy box opens the Tx Hierarchy Setup screen.
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Hierarchy
S | Operating Mode MNormal
Network Type SDH

Signal

Test Rate STM-16 -25G —————
- SDHLOS
Frame

A
Set Injection

Pattern

: ALMIERR

—
History

TX: STM16
RX: STM16

e Operating Mode: Normal, Payload, or Transparent.
o Normal Mode: Unit working as normal SDH mode.
o Payload Through Mode: Overhead overwrite Editing Thru mode allows for some intrusive error and alarm injection
through overhead manipulation.
o Transparent Through Mode: All the traffic goes through the unit untouched and the unit can monitor it. It is
comparable to Monitor mode with a 10/90 splitter. In Transparent mode, the unit regenerates the signal in amplitude.
The clock is recovered from the received signal.

————
LASER On

Coupled Hierarchy - Normal Operating Mode

Through modes are used to test network behavior under certain conditions, such as alarms. To select Payload Through, the payload
has to be the same for the relevant ports.

e Network Type: Select SDH as the network type.
e Test Rate: Select a test rate.

Go back to top Go back to TOC
Interface

Tapping the Tx Interface box opens the Tx Interface Setup screen.

— Interface [Tx] l r Stap
—

——

- Clock Sre ntern * SDHFAS
Signal Clock Sre

interna ~Sros

Frame Imvtermal

Pattern
ALMIERR

= 1 Files.|

Tx Interface Setup

e Test Port: Optical or Electrical.
o Optical interface is available for STM-0, STM-1, STM-4, STM-16 and STM-64 signals.
o Electrical interface is available for STM-0E, STM-1E signals.
e Clock Source: Can be configured as follows:
o Internal clock: The clock for the transmitter is derived from the internal clock. The internal clock has an accuracy of
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+/- 3.5ppm conforming to G.812 recommendations.

o External clock: The clock for the transmitter is derived from a 1.5MHz, 2MHz, 1.5Mbps, or 2Mbps signal on the SMA.

o Rx: The clock for the transmitter is derived from the received signal, and the jitter of the incoming signal is
suppressed.

o Offset: The clock for the transmitter is derived from the internal clock generator. It can change the offset while
measurements are running. Use the numeric key to increase and decrease the frequency shift, up to 0.01ppm.
Frequency offset: + 50ppm with 1, 0.1, 0.01ppm resolution.

o Atomic 10 MHz: Built-in Atomic Clock option provides 10 MHz reference and can be disciplined to the built-in GPS
receiver option.

Go back to top Go back to TOC

Structure

Tapping the Tx Structure box opens the Tx Structure Setup screen which shows two display modes: Text mode and Graphical
mode. Tap on the Text/Graphical button to switch between the two modes.

Structure [Tx]

Channel Selection

Tx Structure Setup - Text Mode

SDH Mapping: Both AU-4 and AU-3 signal mappings per G.707 recommendations are supported. The multiplexing structure is
shown below.
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1.5 Mbit/s 2 Mbit/s 34 Mbit/s 139 Mbit/s  VC-4-4c Bulk  WC-4-16c Bulk  VC-4-649c Bulk

WE-11 Bulk  WE-12 Bulk 45 Mbitss V-4 Buik
V-3 Bulk

STM-N

. I | A3

Bulk
Tributary

Channel Selection

[ “TOAFAE

M AlS

Tx Structure Setup - Graphical Mode

e AU4 Mapping: VC4-64C, VC4-16C, VC4-4C, VC4, VC3, and VC12 are available.
e AU3 Mapping: VC3,VC12, and TU11/VC11 are available.
e Bulk: Tap the check box to enable the setting. In bulk mode, the entire VT container is filled with a test pattern per ITU-T

0.181 recommendations.

e Tributary: Preset to DS1, E1, DS3, and E3 rates depending upon the options and mapping.

P
Start

Channel Selection: The Tx channel is selected by entering the STM-N, TUG-3, TUG-2, and TU-12 numbers for the channel.

e TUG: A Tributary Unit Group is the structure generated by combining several lower level tributaries into the next higher level

tributary

e TU-12: Each TU-12 frame consists of 36 bytes, structured as 4 columns of 9 bytes
o At aframe rate of 8000Hz, these bytes provide a transport capacity of 2.304Mbps and accommodate the mapping of a

2.048Mbps signal

o 63 x TU-12s may be multiplexed into a STM-1 VC-4

The tributary numbering used above is per ITU-T G.707 standard.
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The high order paths are named using a C, B, A convention as follows:

e C: The AUG-4 are numbered 1 to 4
e B: The AUG-1 are numbered 1 to 4
e A: The AU-3 are numbered 1 to 3

Thus the naming convention per SDH rate is as follows:

For STM-16: [C, B, A] convention is used

For STM-4: [B, A] convention is used

For STM-1 using AU-3 mapping: [A] convention is used
For STM-1 using AU-4 mapping: [0] convention is used

The low order paths are named using a K, L, M convention as follows:
e K: TUG-3 are numbered 1 to 3
e L: TUG-2 are numbered 1to 7
e M: TU-11, TU12, within the TUG-2 are numbered 1 to 4

Go back to top Go back to TOC
Payload

Tapping the Tx Payload box opens the Tx Payload Setup screen.

_ ——— Payload [Tx]
]

Leow Rate

Signal E1 Framing
Unused

Frame

Tx Payload Setup

Rate: Depends on mapping selected.
In TU11/VC11 mapping mode, the Low Rate options are 1.544M or Fractional DS1 (Nx64 or Nx56) where:

e 1.544M: Configures the transmitter for full rate testing at 1.544Mbps
e Fractional DS1 (Nx64 or Nx56): Configures the transmitter for fractional testing using N or M 64kbps timeslots (contiguous or
non-contiguous timeslots)

In VC3 mapping mode/Tributary set to DS3, the Low Rate options are 45M, 1.544M Mux (DS3/DS1 Mux), or Fractional DS1 (Nx64
or Nx56) Mux where:

e 45M: Configures the transmitter for full rate testing at 45Mbps

e 1.544M Mux mode: Configures the transmitter for full rate testing at 45Mbps signal with DS1 payloads (1 to 28 channels)

e Fractional DS1 Mux mode: Configures the transmitter for full rate testing at 45Mbps signal with DS1 payloads (1 to 28
channels) for fractional testing using N or M 64kbps or 56kbps timeslots (contiguous or non-contiguous timeslots)

In VC12 mapping mode, the Low Rate options are 2M or Fractional E1 (N x64) where:

e 2M: Configures the transmitter for full rate testing at 2.048Mbps
e Fractional E1: Configures the transmitter for fractional testing using N or M 64kbps timeslots (contiguous or non-contiguous
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timeslots)

In VC3 mapping mode/Tributary set to E3, the Low Rate option are 34M or 2M Mux (E3//E1 Mux) or Fractional E1 Mux (E3//E1 Mux
w/Nx64) where:

e 34M: Configures the transmitter for full rate testing at 34Mbps

e 2M Mux mode: Configures the transmitter for full rate testing at 34Mbps signal with E1 payloads (1 to 16 channels)

e Fractional E1 Mux mode: Configures the transmitter for full rate testing at 34Mbps signal with E1 payloads (1 to 16 channels)
for fractional testing using N or M 64kbps timeslots (contiguous or non-contiguous timeslots)

Framing: Depends on low rate selected:

e In DS1 mode, the options are unframed, D4 (SF), and ANSI T1.107 (ESF).

e In DS3 mode, the options are unframed, M13, and C-Parity.

e In E1 mode, the options are unframed, PCM31, PCM31C, PCM30, and PCM30C. Framing conforms to G.704 and G.706
recommendations and are briefly described below.

e In E3 mode, the options are unframed, framed G.751.

Go back to top Go back to TOC
Pattern

Tapping the Tx Pattern box opens the Tx Pattern Setup screen.

Pattérn [Tx]
s |PREBS Pattern l2A394

Tx Pattern Setup

e PRBS Pattern: Use the pattern drop-down box to select the test pattern which will be inserted into the transmitted signal.
Pseudo Random Bit Sequences (PRBS) defined by ITU-T 0.150 and 0.151 standards, fixed words and 24-bit or 32 bit user
defined patterns are available. Note: If the 32 bit user pattern entered is incorrect, the default pattern will be OxFFFFFFFF.

e Invert: Inversion of polarity is also available.

Go back to top Go back to TOC
6.3.2 Receiver Setup
Hierarchy

Tapping the Hierarchy setup box opens the Rx Hierarchy screen. The Hierarchy setup options for the Rx are the same as for the Tx
described previously.

Interface

Tapping the Interface setup box opens the Rx Interface screen. The Interface setup options for the Rx are the same as for the Tx
described previously, except for clock offset, which is only available in Tx.
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Remember to use an optical attenuator to prevent receiver overload or damage — refer to the SFP chart below to
determine safe levels. Avoid looping back the Tx and Rx on a 15650nm XFP or SFP using a patchcord only — this
will damage the SFP.

A CAUTION

LASER SAFETY

- PREVENT R OVERLOAD
- USE AM ATTENUATOR
= DONT LOCK INTO SFP

- USE GOOD PATCHCORDS

Structure and Payload

SDH Rx Structure and Payload configurations are the same as for SDH Tx setup described previously.

Pattern

Tapping the Pattern box opens the Rx Pattern setup screen. The pattern setup options for the Rx are the same as for the Tx

described previously, except for the Out of Service selection, which should be selected if the incoming signal is expected to contain
a known test pattern. Deselect this option if signal is expected to contain live traffic.

Go back to top Go back to TOC
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6.4 Setup: SONET

Fignal Maasuramants Ganaral

Audible Alarm

APS Fretocol

SOHSOMNET

STS1 Bulk data calum

Rasults on start SONET
Auto Save

Meas Cleck Sre

SOHISONET

Selecting SONET from the General tab

Setting up SONET Testing

To display SONET options for the TX and RX block configuration, tap on the General tab from the Setup screen and select SONET
from the SDH/SONET drop-down menu.

Depending on whether SDH or SONET is selected from the SDH/SONET option under the General tab, TX and
w RX configuration screens will look slightly different.

Go back to top Go back to TOC
6.4.1 Transmitter Setup

This section of the manual describes the SONET configuration capabilities. The block diagram of the Tx and Rx structure is
described in Signal Overview.

Depending on the platform and module(s) installed, available options will vary.
Hierarchy

Tapping the Hierarchy box opens the Tx Hierarchy Setup screen.

Hierarshy [T=]
Metwork Type

Test Rate
“SONETLOS

CRermEr

OG-182 - 1063

Coupled Hierarchy Setup
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e Operating Through Mode:
o Normal Mode: Unit working as normal SONET mode.
o Payload Through Mode: Overhead overwrite Editing Thru mode allows for some intrusive error and alarm injection
through overhead manipulation.
o Transparent Through Mode: All the traffic goes through the unit untouched and the unit can monitor it. It is
comparable to Monitor Mode with a 10/90 splitter. In Transparent Mode, the unit regenerates the signal in amplitude.
The clock is recovered from the received signal.

Through modes are used to test network behavior under certain conditions, such as alarms and APS. To select Payload Through,
the payload has to be the same for the relevant ports.

e Network Type: Only optical interface selection is available on the unit.
e Test Rate: Options are STS-1, OC-3, OC-12, OC-48, and OC-192.

Go back to top Go back to TOC
Interface

Tapping the Tx Interface box opens the Tx Interface Setup screen. In this screen both electrical and optical options can be selected.

Intarfacse [Tx] "T"

_ i

P —————
SONET LOS

CASER On

Tx Interface Setup

Test Port: Optical or Electrical.

e Optical interface is available for OC-1, OC-3, OC-12, OC-48 and OC-192 signals.
e Electrical interface is available for STS-1 and STS-3 signals.

Clock Source: Can be configured as follows.

¢ Internal clock: The clock for the transmitter is derived from the internal clock. The internal clock has an accuracy of +/-
3.5ppm conforming to G.812 recommendations.

e External clock: The clock for the transmitter is derived from a 1.5MHz, 2MHz, 1.5Mbps, or 2Mbps on the SMA.

e Rx: The clock for the transmitter is derived from the received signal, and the jitter of the incoming signal is suppressed.

e Offset: The clock for the transmitter is derived from internal clock generator. It can change the offset while measurements are
running. Use the numeric key to increase and decrease the frequency shift, up to 0.01ppm. Frequency offset: + 50ppm with 1,
0.1, 0.01ppm resolution.

Go back to top Go back to TOC
Structure

Tapping the Tx Structure box opens the Tx Structure Setup screen which shows two display modes: Text mode and Graphical
mode. Tap on the Text/Graphical button to switch between the two modes.
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Structure [Tx] | AT
ST51 = =
OFF | T SONET FAS °

Start

EJE4M —————
= E = SONET LOS
Channel Selaction

—

w<Graphical

Tx Structure Setup - Text Mode

Mapping: STS-192C, STS-48C, STS-12C, STS-3C, STS-1 and VT1.5 is available. VT-2 is optional. STS mappings per Bellcore
GR-253 and ANSI T1.105 recommendations are supported. The multiplexing structure is shown below.

| oca | [[ocs | [octz2 | [ oc4s | [ _ocie2 ]
[s751  f 5753 o sT5:12 ] 7548 o 75192 |
[ stsic | | sts3c | [ sTst2c | | sts4sc | [ sTs-1sec]
VI.GRP e STS- STS-3 STS-12 STS-48 STS-192
SPE SPE SPE SPE SPE
X3 x3 :
L vris | [ vre |
[Vi-i5sPe] [ vr-2spe| Proceig
] £ f
: ' €« Wikiplaing
Bulk Bulk Bulk Bulk Bulk I
Bulk Bulk 34 Mbit's 140 Mbits 599 Mbit's 2606 Mbivs 9584 Mbis | o e
1.5 Mbit's 2 Mbits 45 Mbit's
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= s —
Channel Selection

STS192e Start
STSN En—

PE———,

STSd8c “ZONETFAS

m “CONETLOS

Tx Structure Setup - Graphical Mode

Bulk: Tap the check box to enable the setting. In Bulk mode, the entire VT container is filled with a test pattern per ITU-T
0.181 recommendations.

Tributary: Preset to DS1, E1, DS3, and E3 depending upon the options and mapping.

Other channels:Unequipped—used to fill up unused (idle) timeslots, broadcast

Sync: Async, Bit, Byte

Channel Selection: The Tx channel is selected by entering the STS-N, VT-GRP, and VT-1.5 SPE channel.

Structure [Tx]

STS1 L4l et

. b 4| T SONET FAS °

[
3N “CONETLOS

EX24M |

osse |8

<Graphical

Tx Structure Setup - Tributary

e VT-GRP: In order to carry a mixed size of VTs in a STS-1 SPE in an efficient manner, VT Group (VTG) is
defined. The size of the VTG is 12 columns, which is the least common multiple of the four sizes of VTs.
Only one type of VT can be contained within each VTG. Therefore, a VTG can be formed by byte interleave
multiplexing 3 VT-2s and 4 VT-1.5s

e VT-1.5: Each VT 1.5 frame consists of 27 bytes (3 columns of 9 bytes) These bytes provide a transport
capacity of 1.728Mbps, and thus, can accommodate the transport of a DS1 signal. 28 VT 1.5s may be
multiplexed into the STS-1 SPE.

e VT-2: Each VT-2 frame consists of 36 bytes (4 columns of 9 bytes) These bytes provide a transport
capacity of 2.304Mbps, and can accommodate the transport one E1 signal. 21 VT-2s may be multiplexed
into the STS-1 SPE.

e The tributary numbering used above is per Bellcore GR.253/ANSI T1.105 standard.

Go back to top Go back to TOC

Payload
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Tapping the Tx Payload box opens the Tx Payload Setup screen.

Payload [Tx] Ttan

Leow Rate
E3 Framing SDNET FAS -

EZ2 Channel

———
S0ONET LOS

E1 Framing

Unusaed

Tx Payload Setup

Rate: Depends on mapping selected.
In VT-1.5 mapping mode, The Low Rate options are 1.544M or Fractional DS1 (Nx64 or Nx56) where:
e 1.544M: Configures the transmitter for full rate testing at 1.544Mbps

Fractional DS1 (Nx64 or Nx56): Configures the transmitter for fractional testing using N or M 64kbps timeslots (contiguous or non-
contiguous timeslots)

In STS-1 mapping mode/Tributary set to DS3, the Low Rate option are 45M or 1.544M Mux (DS3/DS1 Mux) or Fractional DS1
(Nx64 or Nx56) Mux where:

e 45M: Configures the transmitter for full rate testing at 45Mbps
e 1.544M Mux mode: Configures the transmitter for full rate testing at 45Mbps signal with DS1 payloads (1 to 28 channels)

Fractional DS1 Mux mode: Configures the transmitter for full rate testing at 45Mbps signal with DS1 payloads (1 to 28 channels) for
fractional testing using N or M 64kbps or 56kbps timeslots (contiguous or non-contiguous timeslots)

In VT-2 mapping mode, the Low Rate options are 2M or Fractional E1 (Nx64) where:

e 2M: Configures the transmitter for full rate testing at 2.048Mbps
e Fractional E1: Configures the transmitter for fractional testing using N or M 64kbps timeslots (contiguous or non-contiguous
timeslots)

In STS-1 mapping mode/Tributary set to E3, the Low Rate options are 34M or 2M Mux (E3/E1 Mux) or Fractional E1 Mux (E3/E1
Mux w/Nx64) where:

e 34M: Configures the transmitter for full rate testing at 34Mbps

e 2M Mux mode: Configures the transmitter for full rate testing at 34Mbps signal with E1 payloads (1 to 16 channels)

e Fractional E1 Mux mode: Configures the transmitter for full rate testing at 34Mbps signal with E1 payloads (1 to 16 channels)
for fractional testing using N or M 64kbps timeslots (contiguous or non-contiguous timeslots)

Framing: Depends on low rate selected:
In DS1 mode, the options are unframed, D4 (SF) and ANSI T1.107 (ESF).
In DS3 mode, the options are unframed, M13 and C-Parity.

In E1 mode, the options are unframed, PCM31, PCM31C, PCM30, and PCM30C. Framing conforms to G.704 and G.706
recommendations and are briefly described below.

In E3 mode, the options are unframed, framed G.751.
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Go back to top Go back to TOC
Pattern

Tapping the Tx Pattern box opens the Tx Pattern Setup screen.

Pattern [Tx] T

o

M " SOMET FAS °
PRES Pattern

SONET LOS

Tx Pattern Setup

Pattern: Use the pattern drop-down box to select the test pattern which will be inserted into the transmitted signal. Pseudo Random
Bit Sequences (PRBS) defined by ITU-T 0.150 and 0.151 standards, fixed words and 24-bit or 32 bit user defined patterns are
available.

If the 32 bit user pattern entered is incorrect, the default pattern will be OxFFFFFFFF.
Invert: Inversion of polarity is also available.
Go back to top Go back to TOC
6.4.2 Receiver Setup
Hierarchy

Tapping the Hierarchy setup box opens the Rx Hierarchy screen. The Hierarchy setup options for the Rx are the same as for the Tx
described previously.

Interface

Tapping the Interface setup box opens the Rx Interface screen. The Interface setup options for the Rx are the same as for the Tx
described previously, except for clock offset, which is not possible.

Remember to use an optical attenuator to prevent receiver overload or damage — refer to the SFP chart below to

determine safe levels. Avoid looping back the Tx and Rx on a 1550nm XFP or SFP using a patchcord only as this
will damage the SFP.

A CAUTION

LASER SAFETY

- PREVENT RX OVERLOAD
= USE AM ATTENUATOR
- DONT LOCK INTO SFP

- USE GOOD PATCHCORDS
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Structure

Tapping the Structure setup box opens the Rx Structure screen. The Structure setup options for the Rx are the same as for the Tx
described previously.

Payload

Tapping the Payload setup box opens the Rx Payload screen. The Payload setup options for the Rx are the same as for the SONET
Tx setup described previously.

Pattern
Tapping the Pattern box opens the Rx Pattern setup screen. The pattern setup options for the Rx are the same as for the Tx

described previously, except for the Out of Service selection, which should be selected if the incoming signal is expected to contain
a known test pattern. Deselect this option if signal is expected to contain live traffic.

Go back to top Go back to TOC
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6.5 Setup: OTN/SDH

Fignal Maasuramants Ganaral

Audible Alarm

Signal APS Pretocal
SDHISDOMET

SDHSONET

“EOHLOS

Frame Rasults on start

Aute Save | nﬁE ]

Meas Clock Sre

Pattern

ALMERR
3 | Files

Selecting SDH from the General tab

Setting up OTN/SDH

To verify that the Tx and Rx block diagrams are OTN/SDH, verify that SDH is selected from the SDH/SONET drop-down menu
under the General tab.

Go back to top Go back to TOC
6.5.1 OTN Transmitter Setup

This section of the manual describes the OTN configuration capabilities. The block diagram of the Tx and Rx structure has been
described in 6.0 Setup.

Hierarchy

Tapping the Hierarchy box opens the Tx Hierarchy Setup screen.

Hierarehy [Tw]

il
OTH Mapping

STM-54 SYNC ToTnLos

Coupled Hierarchy Setup

Network Type: In the OTN mode, only optical interface options are available
Test Rate: OTU-1 and OTU-2

OPU Rate: OPU-0, OPU-1, OPU-2 (available for OTU-2 test rate)

ODTU2 Type (OTU-2 only): ODTU12, ODTU2.1
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ODTU12 Channel (OTU-2 only)

OPU2 Mapping (OTU-2 only): BMP, AMP
ODTUO01 Channel

OPU1 Mapping: BMP, AMP

OPUO Mapping: GMP

ITU-T G.709 and both AU-4 and AU-3 signal mappings per G.707 recommendations are supported. The
w multiplexing structure is shown below.

+ + * - +
i . F i i
xr P s z : :
—| TuG-2 : H : . i
. - . . -
: : : : E
wel Wi E wl E E E E
I mas | | w12 | : : : ; :
+ e : + : . : E
E : ] :' : : ! : Poiver
P : : : : H : : RRIRT
. . i ¥ i i : i
i o R : : : e
+ 4 - : : : ;
: { i H : : : e S
: : H : . i e Alignieey
[ eu | [ ez | [ e3 | [ e4 | [ G4 | [catec | [ casac |
1.5 Mbit/s Z Mbit/s d4 Mbil/s 139 Mbit/s WC=d-dc Bulk VC-d-16c Bulk V- -Gadc Bulk
VC-11 Bulk VC-12 Bulk 4% Mixit/s WVE-4 Bulk
WC-3 Bulk
e Scrambler: ON/OFF
e FEC: FEC encoder can be ON/OFF (activated / deactivated)
e OPU Type: SDH
e Test Rate: STM-1-155M, STM-4-622M

Go back to top Go back to TOC
Interface, Structure, Payload, and Pattern

Interface, Structure, Payload, and Pattern TX block configurations are identical to configurations in Transmitter Setup in the SONET
chapter. Please refer to that section for further details.
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Tx Interface Setup

Channel Selection
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Tx Payload Setup
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Patrern [Tx]
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Inwert 0 ] ]
FRBS Fattern
— T OTHLOS

SRarmer

Tx Pattern Setup

Go back to top Go back to TOC
6.5.2 Receiver Setup
Hierarchy

Tapping the Hierarchy setup box opens the Rx Hierarchy screen. The Hierarchy setup options for the Rx are the same as for the Tx
described previously.

Interface

Tapping the Interface setup box opens the Rx Interface screen. The Interface setup options for the Rx are the same as for the Tx
described previously, except for clock offset, which is only available in Tx.

Structure and Payload

OTN/SDH Rx Structure and Payload configurations are the same as for OTN/SDH Tx setup described previously.

Pattern

Tapping the Pattern box opens the Rx Pattern setup screen. The Pattern setup options for the Rx are the same as for the Tx

described previously, except for the Out of Service selection, which should be selected if the incoming signal is expected to contain
a known test pattern. Deselect this option if the signal is expected to contain live traffic.

Go back to top Go back to TOC
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6.6 Setup: OTN/SONET

Fignal Maasuramants

Audible Alarm

APS Fretocol
SOHSOMNET

STS1 Bulk data colum
Rasults on start

Aute Save

Meas Cleck Sre

Ganaral

SOHISONET

T EOHLOS

SOMET

CRarmEr

“ LASER On

Selecting SONET from the General tab

To verify that the Tx and Rx block diagrams are OTN/SONET, make sure that SONET is selected from the SDH/SONET drop-down

menu under the General tab.

Go back to top Go back to TOC

6.6.1 Transmitter Setup

This section of the manual describes the OTN configuration capabilities. The block diagram of the Tx and Rx structure is described

in Signal Overview.

Hierarchy

Tapping the Hierarchy box opens the Tx Hierarchy Setup screen.

> Stoppad.., —
Home=Setup>Hisrarchy

Network Type

m Test Rate
. OTH Mapping
- m Scrambler

FEC

o

_ DGOTUZ . RXOTU2
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Network Type: In the OTN mode, only optical interface options are available

Test Rate: Options are OTU-1 and OTU-2 (referring to 2.66G and 10.709G respectively)

OTN Mapping: SYNC, ASYNC, and PRBS pattern

ITU-T G.709 and STS mappings per Bellcore GR-253 and ANSI T1.105 recommendations are supported. The multiplexing

structure is shown below.

L Asyns/

0TU-2
oou2 |
[opuz |

Sync
OPU-1
4 4 4
(5751 P 6753 ] 51812 o 57848 ] 578192 |
Lsistc | [ stssc | [ ststzc| [ srs4sc| [ ststsuc]
_@i STS-1 STS3 STS-12 STS-48 STS-192
SPE SPE SPE SPE SPE
b xd i
Lvris | [ vre |
[Vi-155pE] [ Vi2sPE|
Ble Bulk Bulk Bulk Bulk
Bulk Bulk 34 Mbit's 140 Mbit's 599 Moit's 2896 Mbits 9584 Mbitls
1.5 Mbits 2 Moit's 45 Mbit's

Scrambler: ON/OFF

FEC: FEC encoder can be ON/OFF (activated / deactivated)

Go back to top Go back to TOC

Interface, Structure, Payload, and Pattern

I

== ===
e

Podnber
Procesting

Mukiglasing
Mapging

Interface, Structure, Payload, and Pattern TX block configurations are identical to configurations in Transmitter Setup in the SONET
chapter. Please refer to that section for further details.
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Tx Structure Setup - Graphical Mode

Fayload [Tx]
Lew Rate

Signal O&1 Framing

Unused

Frame

Pattern

ALMERR
" LASER On

Tx Payload Setup

*Home> Setup>Pattern

PRES Pattern

» I (invert
A
. : OTNLOS

™ 1 Files__|

Tx Pattern Setup
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6.6.2 Receiver Setup
Hierarchy

Tapping the Hierarchy setup box opens the Rx Hierarchy screen. The Hierarchy setup options for the Rx are the same as for the Tx
described previously.

B Stoppad.., —
Home>Setup>Hierarchy

m Higrarchy [Rx)
ry -

Metwork Type

m Test Rate

OTM Mapping

=rrErerm——.

T DTN LOS
- | Utilities Scrambler
FEC | TR

_ LASER On °

TR OTU2  _ BXOTU2 0802-2011

Rx Hierarchy Setup
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Interface

Tapping the Interface setup box opens the Rx Interface screen. The Interface setup options for the Rx are the same as for the Tx
described previously, except for clock offset, which is only available in Tx.

B Stoppad.., =
Haomé=Setup>Interface

m Interface [Ri]
2 EDVs

Test Port

F e~ e
OTHN LOS

_ LASER On '

[ o ) 2 o -+ ci e 1 e % (N T IR TestMode |

Rx Interface
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Structure and Payload

OTN/SONET Rx Structure and Payload configurations are the same as for OTN/SONET Tx setup described previously.

. Channel Selection o "‘
f"'_'_'-'_';"-.
i T _OTUFAS

STS-N

. IO | VT-Group

VT-16

Low Rate

m D51 Framing

TOTNLOS

Rx Structure

Fayload [Rx] St:rt -
M:c56 e
ESF . OTUFAS

Timeslat Selaction

P —.
OTH LOS

——

 Alarm/Er

Go back to top Go back to TOC

Pattern

 LASER On

Rx Payload

Tapping the Pattern box opens the Rx Pattern setup screen. The Pattern setup options for the Rx are the same as for the Tx
described previously, except for the Out of Service selection, which should be selected if the incoming signal is expected to contain
a known test pattern. Deselect this option if signal is expected to contain live traffic.

Multi_Service_Test Module_Manual_RevDO01
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6.7 Measurement Configuration

Tapping the Measurements tab opens the setup screen for the Timer, Performance Analysis, and General configurations.

Signal Maasuramants Ganaral Buta-config

Mode
Start

Start Time [mmiddiyyyy hhimm:ss] m ﬂ m m m ﬁ
Duration
Duration 10 '— ﬁ
Unies Secands
Analysls
G821 Allocation 100,00

Ferfarmance Type Mane

Measurements tab
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6.7.1 Timer Setup

Configure a test to run for a fixed duration and/or a delayed start.
Mode: Manual, Timed, and Auto selections are available.

e Manual: This is directly linked to the Start/Stop function on the drop-down menu. The test starts as soon as the Start button
is pressed.

e Timed: The test duration can be set by the user in seconds, minutes, hours or days. The test is activated by the Start/Stop
function on the drop-down menu and stops automatically when the defined time has elapsed.

e Auto: A predetermined start time can be set by the user. The test duration can be set in seconds, minutes, hours or days.
After programming the start time and duration, press the Start button and the test will be activated automatically when the
programmed start time is reached.

w M.2100 and M.2101 performance objectives are only available in Timed and Auto Mode.
Go back to top Go back to TOC
6.7.2 Performance Analysis
The Analysis setup page selects the type of ITU-T performance evaluation that will be performed by the unit. Depending on Test

mode, the selections include None, G.821, G.826, G.828, G.829, G.8201, M.2100, and M.2101. The available options may vary
depending on configuration.
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T Signal Maasuramants Ganaral
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> Signal

~ Frame

& 821 Allocatien

Ferfarmance Type

Analysis

The recommendations are briefly defined as follows:

e G.821: Error performance of an international digital connection operating at a bit rate below the primary rate and forming part
of an Integrated Service Digital Network (ISDN)
o Long term error performance conducted Out of Service (OOS)
o Based on measuring bit errors
o Evaluation period of 30 days
o Since there is no overhead structure at these bit rates, in-service measurements are not recommended
e G.826: End-to-end error performance parameters and objectives for international, constant bit rate digital paths and
connections
o Long term error performance for Out of Service (OOS) and In-Service Monitoring (ISM)
o Based on measuring bit errors for connections and block errors for paths
o Evaluation period of 30 days
e G.828 Analysis: Error performance parameters and objectives for international constant bit rate synchronous digital paths
o Deals exclusively with SDH paths
o Long term error performance for Out of Service (OOS) and In-Service
o Based on measuring block errors
o Evaluation period of 30 days
e G.829 Analysis: Error performance events for SDH Regenerator and Multiplexer sections
o Deals exclusively with SDH sections
o Error event definition
o Based on measuring block errors
e G.8201: Error performance parameters and objectives for multi-operator international paths within optical transport networks
(OTN) addressing the objectives for international (and national) ODUk paths. This is a block-based measurement concept
using error detection code (EDC) and EDC usage inherent to the path under test. This simplifies in-service measurements.
o Error performance for Out of Service (OOS) and In-Service Monitoring (ISM)
e M.2100: Performance limits for bringing into service and maintenance of international multi-operator PDH paths and
connections
Deals exclusively with PDH paths, sections and systems
Based on measuring bit errors and block errors
Bring-into-Service (BIS) limits for OOS/ISM
Evaluation periods of 15 minutes, 2 hours and 24 hours
First step is a continuity test for 15 minutes
PDH paths are composed of sub-elements of different lengths each with its own set Reference Performance
Objectives (RPO)
e M.2101 Analysis: Performance limits and objectives for maintenance and bringing into service SDH paths and multiplex
sections.
Deals exclusively with SDH paths and sections
Based on measuring block errors
BIS limits for OOS/ISM
Evaluation periods of 15 minutes, 2 hours, 24 hours and 7 days
First step is a continuity test for 15 minutes

O 0O 0 o o o

o

O O o o
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Only one performance analysis can be performed at a time. To view or enable the M.2100 and M.2101 analyses,
the measurement timer has to be set to a determined period. The table below describes the anomalies evaluated
for the performance analysis selected.

ITU-T Performance Analysis for PDH and SDH systems

Analysis PDH SDH Anomalies
=.821 TSE based on bit errors
.B26 (Out of service) TSE based on block errors
5.826 (In service) B E1, B2, B3, LP-BIP, EV/E3/E4 FAS E1 CRC
5.828 (In service) B1, B2, TSE
5.828 (In service) (=] B1. B2 B3 LP-BIF, TSE
M.2100 (=] EV/E3E4 FAS, E1 CRC, TSE
h.2101 E E1, B2 B3 HP,LP-BIP, TSE

Go back to top Go back to TOC
6.7.3 General

The General setup page configures the audible alarm and APS protocol settings. Audible alarms may not be supported by all test
sets, technologies and applications.

Signal Measurements General Auto-config S T

|Audible Alarm
|APS Pratecel
|SDHISONET

-1 it [STS1 Bulk data celumns
g I Results on start
Files

|Aute Save

ST,
1.5M AlS

Meas Clock Sre

General tab

e APS Protocol: Linear or Ring architectures are selectable. This determines how the APS bytes (K1/K2) are decoded in the
SDH Overhead Analyzer or how they are generated in the SDH Overhead Generator. It also determines how the APS
measurement will be made.

e SDH/SONET: SDH or SONET modes are available options. Defines the reference standard to be used for GUI terminology

and functionality. Select SDH for SDH and PDH applications. Select SONET for North American SONET and DSn (T1 and

T3). This may also change the behavior of certain menus and function.

STS-1 Bulk data (SONET only): The STS-1 bulk mode fills the entire payload, except for the POH.

Result on start: On or Off. Provides an automatic move to Result screen when it starts.

Auto Save: Tap Auto Save and set it to ON to automatically save the results file.

Measurement Clock Source: Internal Clock or Tx Clock Source; the measurement is synchronized to the Transmitted (Tx)

Clock.

Go back to top Go back to TOC

6.7.4 Auto-Config
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The Auto-Configuration function is described below.

Measurements Ganeral Auta-config a Start -

Auto-config
XFP Optical PASS
STMB4 PASS “EOHLOS
VC-12 PASS
E1 PCM31 PASS
Traffie

~TOnTRE

CFast) C5an)
Auto-config tab

The Auto-Config function automatically configures the test set’s interface to match the received signal. A search for SDH and PDH
signals at both the electrical or optical inputs is performed to determine the signal structure. For electrical signals, both Terminated
and PMP voltage ranges are searched and supported.

Procedure

Tap on the Start button ﬂ to begin the search. The received signal is checked for network type, hierarchy and bit rate,
payload structure, payload framing, test pattern and signal level. If the search is successful, a “PASS” result is displayed.

Search parameters and criteria

e Interface: Checks physical parameters (bit rate line code).

e Mapping: Checks mapping structure using the signal label and pointer bytes.

e Payload: Only test patterns defined in ITU-T or ANSI standards will be recognized. If no test pattern is detected, the unit
assumes live traffic.

PDH Signals: Unframed or framed payloads at all hierarchies. For 1.5M signals containing 64kbps timeslots, the test set will
assume live traffic and will not search for a test pattern.

Go back to top Go back to TOC

6.7.5 Service Disruption Test (SDT)

Signal Measurements
General Aute-config

[ sews | sERT
Enable

Limit [ms]

p—

Gate Time [ms]

“TRSEROn

SDT Setup
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A service disruption is triggered by any qualifying error or alarm determined by the user and continues to count until the error-free
condition (Gate Time) is met. If SDT is enabled and alarm/error triggers are selected, the results will appear in the Results section
under the SDT tab.

Testing Process

e The test set measures how long the event remains present after it is first recognized and will continue to measure the total
service disruption time in the event of multiple disruptions.

e Before starting, ensure that no errors or alarms are present on the transmission system because this will impact the
measurement.

¢ In the past, Automatic Protection Switching (APS) was used to measure physical service cuts, especially in optical links.
Service disruption measurements are meant to measure the total time the service is not available to customers, which is not
limited by the optical path cut. Therefore, it configures to include the time the whole system takes to recover.

e Service Disruption can still be used to measure APS time, if the trigger selected is LOS only. This will just measure the
physical protection switch time.

Setup

1. Set Enable to ON to activate SDT testing.
2. Set a limit time and gate time. Limit and Gate Time counters begin at the onset of the first valid event.
o Limit Time: Specifies pass/fail criteria for SDT events. This represents the acceptable amount of time for the
customer to experience a service disruption. Events greater than the limit time are considered a fail. Configurable from
20 to 1000 ms.
o Gate Time: Specifies the length of error free signal time used to determine the number of service disruptions.
Configurable from 20 to 10000 ms. The Gate Time is not included in the service disruption time calculation.
3. Select the type of errors/alarms from the SONET, PDH, BERT, OTN tabs that will trigger the SDT test.
4. Press the Start button to begin testing.

Signal Meazurements
General | Aurto-config

Setup BERT

o
-

AN J

“TASER On

SDT SONET
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Time (50ms intervals)

W

Error Free
. L

~150ms”| Event?2

Event 1 P -
s>t <TSOms”

. { .ulrl
Gate Time | Service Disruption 1 L BDD ms _______ :
300ms | 550 ms -
100 my

Gate Time SD1 100 m sD2
100ms [€soms > Kmont

Multiple Service Disruptions

In the simplified example above, two events occur with 150ms of error free time in between. A gate time of 300ms counts them as
one service disruption because the error-free section is less that the gate time. Using a gate time of 100ms to evaluate the same
situation would coun two service disruptions, because the Gate Time condition is met within the error-free section.

Go back to top Go back to TOC
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7.0 Results

Accessing Results

To access measurements for PDH, SDH, SONET, and OTN, tap on Start, which starts testing, or Results.

LEDs. Pl SONET/ —
— L2 SDH Tools A ———
Signal ’ SDH —

—
Frame — Alarm
Pattern v PDH

: ALMIERR
—_— L 728 Alarm/ Error {77288l DS3/1 Tools [NEr. 5=t
. History ) D531 e
L
OTN

Results Button

Go back to top Go back to TOC
7.1 Results: PDH

7.1.1 Summary

The Summary tab displays an overview of the major test parameters. At a glance, the user is able to see if there are any alarms,
errors, or signal failure.

—" Analysls Histagram Graph EventLog T —
P ——

Summany ErrorsfAlarms Signal
e ——.

= Signal STAI0L 15:34:23 ET:00000:01:15 | LA

LOS Alarm B oA

ZMAIS

Fran POH Alarms

POH Errors DR {id

No errors - OK

- Pattem

ALMERR

'm Page 1 0f1 O

Summary tab

Go back to top Go back to TOC
7.1.2 Errors and Alarms

The Error/Alarm tab displays several pages showing the errors and alarm status. Alarms/Errors results provides an overview of all
the Errors and Alarms applicable to the signal or network under test. The color of the page tab is normally blue; however, it will turn
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red when an alarm error condition has been detected or recorded.

The soft LEDs on screen are arranged logically and will depend on signal hierarchy, structure, payload and framing selected. The
soft LEDs have a tricolor function:

I Green: No error or alarm is present.
B Red: An error or alarm condition is detected and is currently present.

1 Yellow: Indicates a history condition. An error or alarm was detected during the measurement interval but it is no longer
present or active.

Histegram Graph EvantLog

Errors/dlarms Signal

< Fage 1 of4 o

Errors/Alarms (Page 1)

Tapping the individual soft LED will automatically link directly to the applicable result screen which provides
detailed information. Depending on the settings chosen in Setup > Signal, the Alarms/Errors displayed and page
length will vary, but the order in which they are presented remain the same.

Go back to top Go back to TOC

Errors/Alarms (Page 2)

Page 2 lists the Alarms in logical order that are associated with the signal under test. All alarms are evaluated and stored. The time
resolution of alarms is 100ms.

P Analysis Histogram Graph Event Log C Stop

— Summary ErrorsiAlarms Signal
Signal PDH : [E1] - Ering

00/00:01:41|  A———

Frame

Pattern

: ALMIERR

—.
History

e —
[ Restart ]

Errors/Alarms - PDH (Page 2)
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Go back to top Go back to TOC

Errors/Alarms (Page 3)

Page 3 lists the Errors in logical order that are associated with the signal under test. All errors are counted simultaneously and

stored.

0.0E+00

0.0E+0D

0.0E+HID

Errors/Alarms - PDH (Page 3)
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Errors/Alarms (Page 4)

Page 4 lists the Bit Error Performance (BERT) associated with the signal under test.

Go back to top Go back to TOC

7.1.3 Event Log

ol o o] &

00E+ID

The Event log tab displays the screen listing the Error and Alarm events recorded during a test. The events are presented in

chronological sequence:

Number (#): Event number, events are numbered sequentially
Type: Indicates alarm or error type
Start: Indicates when the alarm or error was detected

The duration format is day:hour:minute:second
e Pages: Scroll through the pages depending on the number of events recorded

Multi_Service_Test Module_Manual_RevDO01

Dur/Count: Indicates for how long the alarm or error was detected and provides duration (alarms) and ratio/count (errors).
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7.1.4 Signal Log

The Signal tab displays the frequency and level result screen.

_ P Analysis Histogram Graph Event Log

Stop
ErrorsiAlarms Signal

Signal Frequency Err inj.

LAETY

Frame

AT
Mi . I Alarm/Err
Pattern 0 (ot ——

Max (ppm):

ALMIERR Clock S|ip ref.
Clock slip

—
History

Level

62V
0.3dB/18.1dBm

Signal tab

Frequency: The received signal frequency and offset is measured and displayed. For E1 signals, the measurement is performed on
both balanced 100 ohm and unbalanced 75 ohm interfaces.

Current: Indicates the frequency of the input signal

Offset: Indicates the difference between the standard rate and the rate of the input signal

Min (ppm): Indicates the difference between the standard rate and the minimum deviation detected in the input signal
Max (ppm): Indicates the difference between the standard rate and the maximum deviation detected in the input signal

A Min (ppm) and Max (ppm) function can be used to ensure that the received signal is within a certain clock tolerance and that the
network element is transmitting correctly. The frequency limits for the various signal types according to ITU-T recommendations are
presented in the table below.
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Frequency Telerances for PDH and T-Carrier Systems
Signal Frequency Specification
E1POH 2,048 Mbps £ 112 bps (£ 546 ppm)
E3 POH 34,368 Mbps + 846 bps (+ 24 6 pprn)
E4 FOH 139,264 Mbps £ 2730 bps (£ 196 pprm)
DsS1 T-Carrier 1,544 Mbps £ 57 bps (x 36.6 ppm)
DS3 T-Carrier 44 736 Mbps = 1101 bps (2 246 ppm)

Level: Measures the Peak and Peak-Peak voltage values of the incoming signal. The levels for the various signal types according to
ITU-T G.703 recommendations are presented.

FDH Signal Levels per [TU-T G.703 Recommendations
Input

Termination Level

Signal | BitRate |Line code

E1 2 Mbit's HOB3 |78 ohrn unbalanced BMNC | Terminate: 2.37 Yolt peak
Monitar: 2.37 Volt peak
wiith 20 or 26dB gain

120 ohm balanced RJ45 | Terminate: 3.0 Valt peak
Monitor; 3.0 Volt peak with
20 ar 26dE gain

E3 34 Mbitfs HOB3 |75 ohrn unbalanced BMNC | Terminate: 1.0 Volt peak
Monitor: 1.0 Vot peak with
20 or 26dE gain

E4 140 Mbit's il T4 ohrn unbalanced BNC | Terminate: 1.0 Yolt peak
Monitor: 1.0 Volt peak with
20 or 26dE gain

Go back to top Go back to TOC

7.1.5 Histogram Log

The Histogram tab displays a historical record of the Alarms and Errors recorded during the measurement interval. A dedicated
page is available for errors and alarms including BER. Scroll through the various pages to display the anomalies of interest.

Errorsfdlarms Signal

Histegram Graph EventLeg

E1 Alarms

< Page 1of2 o

Histogram - E1 Alarms (Page 1)

The alarms and errors presented will depend on the signal type and structure selected. A graphical timeline on the horizontal axis
indicates when the event occurred since the test was started. The upper left and right arrows allow the user to scroll through the
measurement period while the + and — keys allow zooming in/out of the time axis. The events presented above are shown in the
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table below.
The screen below depicts BER and bit errors (LSS stand for Loss of Sequence Synchronization).
Go back to top Go back to TOC

7.1.6 Graph

The Graph tab displays a screen displaying a log of the errors recorded during the measurement interval. A dedicated page is
available for each error type. Scroll through the various pages to display the anomaly of interest.

Errersidlarms Signal Stap

Histogram Graph EvantLeg = -
Signal [ .ﬁ.

S ——
2M AlS

Frame
= Pattern

* ALMERR

(4 ] Page 1of5 o

Graph tab

A graphical timeline on the horizontal axis indicates when the event occurred while the vertical axis indicates the logarithmic scale of
errors. The upper left and right arrows allow the user to scroll through the measurement period, while the + and — keys allow
zooming in/out of the time axis.

Go back to top Go back to TOC

7.1.7 Performance Analysis

[ ] Summary ErrorsiAlarms Signal Stop

— Analysis Histogram Graph Event Log
Signal Err inj.

Alarm

Frame

Alarm/Err
Pattern

I ALMIERR

—.
History

e —
[ Restart ]

G.821 Analysis

The Analysis tab displays measured objectives from ITU-T performance tests selected from the Measurements tab (Setup >
Measurements). For a brief description of supported G-Series and M-Series performance tests as well as setup instructions, please
see Performance Analysis in the Measurement Configuration section.

Evaluation According to ITU-T G.821
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This recommendation was originally specified for international circuit-switched N x 64kbps connections and later expanded to
include higher bit rates.

ES, SES, AS and UAS are evaluated and can be performed on the following events:

FAS bit errors (FAS 2, FAS 34)

CRC errors

E bit errors

Bit errors (TSE, Test Sequence Error)

The following signals can be measured when performing G.821 evaluation of bit errors (TSE):

Unframed patterns

N x 64kbps

Framed patterns and bulk signals

Pass/Fail result is in conjunction with path allocation between 0.1 and 100%

ITU-T G.821 evaluates bit errors, therefore, facilities for evaluating block errors are disabled. G.821 relies on the
w evaluation of bit errors, thus the test channel must be taken out of service to perform the measurement.

Definitions:

e Errored Second (ES): A one-second time interval in which one or more bit errors occur.

e Severely Errored Second (SES): A one-second interval in which the bit error ratio exceeds 1073,

e Unavailable Second (UAS): A circuit is considered to be unavailable from the first of at least ten consecutive SES. The
circuit is available from the first of at least ten consecutive seconds which are not SES.

e Available Second (AS): A one-second time interval in which no bit errors occur.

e Errored Free Second (EFS): A one-second time interval in AS during which no errors and no pattern slips have been
detected.

Summary Errorsiflarms Signal T

Anahysis Histogram Graph EventLog

Err inj.

G826 [Mear End]

G.826 Analysis

Evaluation According to ITU-T G.826

G.826 recommendation makes provision for higher bit rates and allows in-service measurement using the evaluation of block errors.
The following are evaluated: ES, SES, BE, BBE, and UAS.

Pass/Fail result depends on path allocation of 0.1 to 100%.

In-Service Measurement (ISM): Simultaneous in-service measurement of “near end” and “far-end” of a selected path.
Out-of-Service Measurement (OOS): Out-of-service measurement using bit errors in a test pattern.

Definitions:
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Errored Second (ES): A one-second time interval containing one or more errored blocks.

Severely Errored Second (SES): A one-second time interval in which more than 30% of the blocks are errored.

Block Error (BE): A block containing one or more errored bits.

Background Block Error (BBE): An errored block that is not a SES.

Unavailable Second (UAS): A circuit is considered to be unavailable from the first of at least ten consecutive SES. The
circuit is available from the first of at least ten consecutive seconds which are not SES.

The recommended measurement time for G.821 and G.826 is 30 days.

Evaluation According to ITU-T G.828
(G.828 provides a precise block length for each bit rate as opposed to G.826.

e ES, SES, BBE, UAS and SEP are evaluated.
e Pass/Fail result is in conjunction with path allocation between 0.1 and 100%.

(G.828 evaluation can be performed on the following events:

B1

B2

MS-REI

B3

HP-REI

LP-BIP

LP-REI

Bit errors (TSE)

Evaluation of the near end and far-end is possible, however far-end evaluations can only be made if REI is available.
Bit errors can be evaluated for:

e Unframed patterns
e Framed patterns and bulk signals
e Overhead bytes E1/E2 (order wire), F1/F2 (user), D1 - D3 and D4 - D12 (DCC) in the SDH overhead (SOH and POH)

Bit error evaluation is disabled because G.828 evaluates block errors.

Evaluation According to ITU-T G.829

G.829 is based on the principle of monitoring block errors in service.
ES, SES, BBE and UAS are evaluated.

G.829 evaluation can be performed on the following events:

B1

B2

MS-REI

Bit errors (TSE)

[ )
[ )
[ )
[ )
Evaluation of the near end and far-end is possible, however far-end measurement can only be made if REI is available.
Bit errors can be evaluated for:

e Unframed patterns
e Framed patterns and bulk signals
e Overhead bytes E1/E2 (order wire), F1/F2 (user), D1 - D3 and D4 - D12 (DCC) in the SDH Overhead (SOH and POH)

Evaluation According to ITU-T M.2100

M.2100 applies to commissioning and maintenance. Commissioning consists of a 15-minute line up phase followed by a 24-hour in-
service measurement. Once the line up phase is completed successfully, errors may occur within certain limits.

Multi_Service_Test Module_Manual_RevDO01 Page 74 of 546



ES, SES and UAS are evaluated.
Pass/Fail results are based on threshold values S1 and S2 for ES and SES.
Settings for S1 and S2:

e Path allocation: 0.1 to 100%
e BISO multiplication factor: 0.1 to 100

The M.2100 evaluation can be performed on the following events:

FAS bit errors (FAS2, FAS34, and FAS140)
CRC-4 errors

EBIT errors

Bit errors (TSE)

Evaluation is made at the “Near End” and at the “Far End” for PCM-30/31 signals with CRC.
Bit errors can be evaluated for:

e Unframed patterns
e Framed patterns and bulk signals
e N x 64kbps

Since M.2100 evaluates bit errors, facilities for evaluating block errors are disabled.
Evaluation According to ITU-T M.2101

M.2101 is very similar to M.2100 except it deals with SDH systems only.

ES, SES, BBE, SEP and UAS are evaluated.

Pass/Fail results are based on the threshold values S1 and S2 for ES, SES, BBE and SEP.
Settings for S1 and S2:

e Path allocation: 0.1 to 100%
e BISO Multiplier: 0.1 to 100%

The M.2101 evaluation can be performed on the following events:

B1

B2

MS-REI

B3

HP-REI

LP-BIP

LP-REI

Bit errors (TSE)

Evaluation of the near end and far-end is possible but far-end evaluations can only be made if REI is available.
Bit errors can be evaluated for:

e Unframed patterns
e Framed patterns and bulk signals
e Overhead bytes E1/E2 (order wire), F1/F2 (user), D1 - D3 and D4 - D12 (DCC) in the SDH Overhead (SOH and POH)

M.2101 measures block errors, therefore bit error evaluation is disabled.

Go back to top Go back to TOC

7.1.8 Service Disruption Test (SDT) Results
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. — Summary Errors/Alarms Signal Analysis — T —

Histogram Graph EventLog
BIT

Signal ST:2017-05-05 15:25:37 ET:00/00:12:30

SDT [ms] Start Time OTU LOF
Last 97.240(17/05/05 15:25:48.104240
Max 2197 86017105105 15:25:41.504440| [l =11 Injection
Min 97.240(17/05/05 15:25:48.104240

Frame

Pattern

ALMIERR |Result Waiting for trigge
2

—
History
LASER Off

Restart

SDT Results

If SDT is enabled in Setup, the SDT tab will display time measurements of detected errors/alarms specified by the user in SDT
setup.

Last SDT: The duration of the last service disruption detected

Min/Max: Shortest and longest service disruption duration

Result: Waiting for trigger or Measure
o Waiting for trigger: Testing is in progress and the unit is waiting to detect an error/alarm
o Measure: Error/alarm is in progress

Events: Number of errors/alarms detected

Events Detail displays additional details such as error/alarm type and Pass/Fail status.

W EDs Service Disruption Events
) Page 10of 1
Start Duration [ms] "
Signal Start 17/05/05 15:25:37.0
Disruption 17/05/05 15:25:41.504440 2197.860

Erame -LSS 17/05/05 15:25:41.504440 97.240
LSS 17/05/05 15:25:41.803550 97.250

LSS 17/05/05 15:25:42.103550 98.810

LSS 17/05/05 15:25:42.405560 97.240

LSS 17/05/05 15:25:42.704380 97.230

Pattern

ALMIERR B 17/05/05 15:25:42.801620 0.010
LSS 17/105/05 15:25:43.004180 97.230
History 1SS 17/05/05 15:25:43.101420 0.010
LSS 17105105 15:25:43.304420 97.250

LSS 17105105 15:25:43.603490 98.810

A —

Disruption 17/05/05 15:25:48.104240 97.240
-LSS 17/05/05 15:25:48.104240 97.240

SDT Events Detail

Go back to top Go back to TOC
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7.2 Results: SDH
7.2.1 Summary

The Summary tab displays a summary of test results and parameters. At a glance, the user is able to see if there are any alarms,
errors, or signal failure pertaining to the SDH signal and its payload.

. ——————

—— Analysis Histegram Graph EvantLog Stop
Summary Errorsiflarms Slgnal

RPN < 126008 16:20:34 ET:0000:01:41 e

LOS Alarm
SDH Alarms
‘ — SDH Errors
PDH Alarms
PDOH Errors

No errors - OK "_LASEROFf

(4] Page 10f3 (>}

Summary

Go back to top Go back to TOC
7.2.2 Errors and Alarms

The Errors/Alarms tab displays several pages showing the errors and alarms status.

Page 1 provides an overview of all the Errors and Alarms applicable to the signal or network under test. The color of the page tab is
normally blue; however, it will turn red when an alarm error condition has been detected or recorded.

The soft LEDs on screen are arranged logically and will depend on signal hierarchy, structure, payload, and framing selected. The
soft LEDs have a tricolor function:

[ Green: No error or alarm is present.
B Red: An error or alarm condition is detected and is currently present.

1 Yellow: Indicates a history condition. An error or alarm was detected during the measurement interval but it is no longer
present or active.

Histegram Graph

Errersflarms

“TASER Off

< Page 1 of8 O
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Tapping the individual soft LED will automatically link directly to the applicable result screen which provides
detailed information. Depending on the settings chosen in Setup > Signal, the Alarms/Errors displayed and page

Errors/Alarms (Page 1)

length will vary, but the order in which they are presented remain the same.

The LED headers are described in the table below:

SDH Alarm Definitiens and Descriptions

Regenerator Section

Multiplexer Section

Administrative Unit

High Order Path

Tributary Linit

Lowy Order Path

RS
MS
ALl
HP
TU
LP
El

2Mbit's signal {depends on payload selected)

Pat

Pattern detection (PRES, user, foced wards)

SDH Error and Alarm defection criteria per ITU-T G.707 and O.150 recommendations:

Signal and BER = Alarm Definitions

LOS

Loss of Signal

- LOS is raised when the synchronous signal {(STM-N) level drops
below the threshold at which a BER of 143 is predicted. It could be
due to 2 cut cable, excessive attenuation of the signal, or
equipment fault. The LOS state will clear when two consecutive
framing patterns are received and no new LOS condition is
detected.

TSE

Test Sequence Emor

LSS

Loss of Sequence Synchronization
- Qut-of-service bit error measurements using pseudo-random
sequences of PRBS can onfy be performed if the reference
sequence produced on the receiving side of the test set-up is
comectly synchronized to the sequence coming from the object
under test. Sequence synchronization shall be considered lost and
re-synchronization shall be started it
1. The bit error ratio is 2 0.20 during an integration interval of 1
second; or
2. Ik can be unambiguoushy identified that the test sequence
and the reference sequence are out of phase,
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Regenerator Section — Alarm Definitions

LOF

Loss of Frame

- Declared when OOF state exists for up to 3 ms. IfF OOFs are
interrmittent, the timer is not reset to zero until an in-frame state
persists continuousty for 0.25 ms.

O0F

Out of Frame

- Declared when 4 consecutive SOH frames are receivec with
invalid {(errored) framing pattemns. Maxirmum QOF detection time is
625 ps

B1

Regenerator section errar monitoring

- Parity errors evaluated by the B1 byte (BIP-8) of an STHM-M. If any
of the eight parity checks fail, the corresponding block is assumed
to be in error.

SDH Error and Alarm defection criteria per ITU-T G.707 and O.150 recommendations:

Multiplexer Section — Alarm Definitions

M3S-AlS

Multiplexer Section Alarm Indication Signal
- Declared when bits 6,78 of the K2 byte contain 2" 111" pattern far
frve consecutive frames

MZ-R0I

Multiplexer Section Rernote Defect Indication
- Declared wien bitz 5,78 of the K2 byte contain a* 110" pattern for
five consecutive frames

MS-RE

Multiplexer Section Rermote Error Indication

- For STM-1 signals, declared when the M1 byte located in TS #3 is
different

- For STM-4/16 signals, declared when the M1 byte located in TS #7
is different

B2

Multiplexer section error monitoring

. Parity errors evaluated by the B2 byte {BIP-24 x M) of an STM-M. If
any of the M x 24 panty checls fail, the corresponding block is
assumned to be in error

Administrative Unit — Alarm Definitions

AL-AIS

Administrative Unit Alarm Indication Signal
- Alarrm is declared when H1 and H2 pointer ytes contain an all
ones pattern for three consecutive frames

ALULOP

Adrmimstrative Unit Loss of Pointer
- Indicates that a valid pointer is not found in M consecutive frames
where M =8, 9or 10 or 2 1001 pattern is detected {MDF}

ALLMNDF

Administrative Unit Mew Data Flag
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High Order Path - Alarm Definitions

HF-UNEQ

HO path uneguipped
Declared when the C2 byte contains "00H in five consecutive
frames

HP-RDI

HO path Remote Defect Indication
- Alarm is declared when bits 56,7 of the G1 yte contain 100 or
111 in five consecutive frames

HF-TIH

HO path Trace Identifier Mismatch
indicates that the J1 path trace does not match the expected
message value. The TIM function must be enabled for this alarm to
be active

HP-FLk

HO path Payload Mismatch
Declared after recenang five consecutive frames with mismatched
WV signal labels

B3

HO path error monitoring of YC-3, VC-4
Parity errors evaluated by the B3 byte (BIP-8) of a VC-N (M = 3, 4},
If any of the eight parity checks fail, the corresponding block is
assumed to be in error,

HF-REI

HO path Remote Error Indication
Declared when bits 1-4 of the G1 byte contain G001 to 1000
pattern

Tributary Unit - Alarm Definitions

TU-AIS

Tributary Unit Alarm Indication Signal
- Declared when the V1 and V2 bytes for the TU path contain an all
ones pattern for five conseculive super-frames

TU-LOP

Tributary Unit Loss of Pointer

- Declared when no valid pointer is detected in M consecutive super-
frames (N =8 and <10}, or if N consecutive NOFs "1001" patterns
are detected

TU-LO

Trihutary Uit Loss of Multiframe (H4)

Low Ordar Path — Alarm Definitions

LP-UNED

LO path unequipped
Dieclared when bits 5, 6, 7 of the W5 byte contain "000" for five
consecutive frames

LP-ROI

L3O path Remote Defect Indication
Declared when bit § of the V5 byte contains 2" 1" in five
consecutive TU super-frames while bits 6,7 of the K4 vie contain
"00"ar"11”

LP-RFI

LO path Remote Failure Indication
Declared when bit 4 of the V5 byte contains " 1" in five consecutive
frames

LP-TIM

LO path Trace ldentifier Mismatch
Indicates that the J2 path trace does not match the expected
message value. The Tk function must be enabled for this alarm to
be active

LP-PLM

LO path Payioad Mismatch
Declared when bits 5 8.7 of the V5 byte are setto "000°, 7001, ar
*111" which indicate a misrmatch LP signal label

LP-REI

LO path Rernote Error Indication
Declared when bit 3 of the V5 byvie is set to 07

LP-BIP

LD path Bit Interleaved Party (VC-11,VC-12)
A BIP-2 parity error calculated over all the bytes of the previous VO
frame

Refer to PDH alarms in 7.0 Results.
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Go back to top Go back to TOC
Errors/Alarms (Page 2)

Page 2 lists the SDH Errors in logical order that are associated with the signal under test. All errors are evaluated and stored. The
Elapsed Time [ET] is shown in the right hand corner of the header. Error conditions are displayed in red including count and rate.

0.0E+00

D.0E+00 M.
0.0E+00

0.0E+00

0.0E+00 ToEn
O0E+DD

O.DE+DD

D.0E+00

i
ol o] ol o] o] o] o] O

Errors/Alarms (Page 2)

Go back to top Go back to TOC
Errors/Alarms (Page 3)

Page 3 lists the Section and Line Overhead Alarms in logical order associated with the signal under test. All alarms are evaluated
and stored. The Elapsed Time [ET] since the start of the test is shown in the upper right hand corner.

The alarms associated with the Section and Line are displayed separately for ease of interpretation.

_ Histegram Graph EventLeg
Errorsidlarms Signal

r m SDH Alarms: [RS/Lina]
m ET: 00/00:04:32

LOS

s — ‘mf

OOF
RS-TIM

SDH Alarms: [M5)
MS-AIS
MS-RDI

(4

Errors/Alarms (Page 3)

Errors/Alarms (Page 4 & 5)

Page 4 & 5 lists the High Order Path and Low Order path in logical order that are associated with the signal under test. All alarms
are evaluated and stored.

Errors/Alarms (Page 6)
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Page 6 lists the PDH Alarms in logical order that are associated with the signal and payload under test. All alarms are evaluated and
stored.

Errors/Alarms (Page 7)

Page 7 lists the PDH Errors in logical order that are associated with the signal and payload under test. All errors are evaluated and
stored.

Errors/Alarms (Page 8)

Page 8 lists the BERT Errors in logical order that are associated with the signal and payload under test. All errors are evaluated and
stored.

Go back to top Go back to TOC

7.2.3 Event Log

The Event Log tab displays the screen listing the Error and Alarm events recorded during a test. The events are presented in
chronological sequence - number, type of event, start time, duration (alarms), and ratio/count (errors) are displayed.

L] Summary ErrorsiAlarms S

top
Analysis Histogram Graph

17108125 10:14:22.0 T Rarm
Los 17108125 10:14:22.1 00:04:56.1
Pattern LSS 17108125 10:19:18.2 00:00:00.2

17108125 10:19:19.0 12384

Frame

Alarm/Err

I ALMIERR
17108125 10:19:38.0

——————————
History 17108125 10:19:39.0

17108125 10:19:40.0

Restart

(<) Page 1 of 1 (>

Event Log
Go back to top Go back to TOC

7.2.4 Signal

The signal tab displays the Level and Frequency screen. Page 1 displays the level measurement in electrical units (volts) for STM-
1, STM-4, STM-16 and STM-64 signals.

Loss of Signal (LOS) and the Saturation level for optical signals is shown graphically including the level measurement in dBm.
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Histegram Graph EvantLog T

ErrorsiAlarms Slgnal
Err inj.

Lewvel

SAT l

LOS

(4 ] Page 10ofd o

Signal (Page 1)

Frequency (Page 2)

The received signal frequency and offset is measured and displayed. For SDH signals, the measurement is performed on both
electrical (BNC) and optical interfaces (SFP or XFP).

_ Analysis Histogram Graph EventLeg ~—tep
Summary ErrorsfAlarms Signal
| Tosls |
SDOH current (bps)
Offsat (ppm):

o8 PP Min Gpm):

Max (ppm):

Err inj.
Frequency 1

12M current (bps)

“TheERonm

Signal - Frequency (Page 2)

Frequency: The received signal frequency and offset is measured and displayed.

SDH Current: Indicates the frequency of the input signal.

Offset: Indicates the difference between the standard rate and the rate of the input signal.

Min (ppm): Indicates the difference between the standard rate and the minimum deviation detected in the input signal.
Max (ppm): Indicates the difference between the standard rate and the maximum deviation detected in the input signal.
2M Current: Indicates the frequency of the payload data. Options 1.5M, 45M, 34M are displayed.

A Min (ppm) and Max (ppm) function can be used to ensure that the received signal is within a certain clock tolerance and that the
network element is transmitting correctly. The frequency limits for the various signal types according to ITU-T recommendations are
presented in the table below.

Low quality clock sources that deviate from the nominal value cause problems in the operation of network elements. It is necessary
and recommended to measure the signal frequency at all hierarchies to reduce synchronization risks. To measure line frequency in
service, the test set must be connected to a Protected Monitoring Point (PMP). The frequency of the signal is normally reported in
Hz, while the deviation is reported in ppm. Tolerances for the various clock frequencies of SDH hierarchies are presented in the
table below.
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SONET/SDH Clock Freguencies and Tolerances

Bit rate Mbps)

Tolerance (ppm)

155,520 = 4 Bpprm
622,080 < 4 Bppm
2,486,320 < 4 Bpprm
8,853,280 = 4 Bppm

Level: Measures the Peak and Peak-Peak voltage values or optical power of the incoming signal.

Optical Information (Page 3)

Page 3 displays the Optical module (SFP or XFP) information which includes Vendor name, Part number, and Optical Wavelength.

Optical Information (Page 4)

Page 4 displays the Optical module (SFP or XFP) Power Measurement Graph.

Go back to top Go back to TOC

7.2.5 Histogram

Graph EvantLog
ErrorsiAlarms

Signal - Optical (Page 4)

Slgral

T LASER Off

The Histogram tab displays the screen showing a historical record of the Alarms and Errors recorded during the measurement
interval. A dedicated Page is available for errors and alarms including BER.

Page 1 displays the Alarms associated with the Section Overhead (SOH) Alarm.
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ErrersiAlarms Signal
Histogram Graph EvantLog

SOH Alarms

“ThsEROR

Page 10f8 o

Histogram - SOH Alarms (Page 1)

The alarms and errors presented depend on the signal type and structure selected. A graphical timeline on the
horizontal axis indicates when the event occurred. The upper left and right arrows allow the user to scroll through
the measurement period while the + and — keys allow zooming in/out of the time axis.

Histogram (Page 2)
Page 2 displays the Errors associated with the Section Overhead (SOH).
Histogram (Page 3)

Page 3 displays the Alarms and Errors associated with the Administrative Unit (AU, SDH). The measured parameters are:

e AU-AIS (AU - Alarm Indication Signal)
e AU-LOP (AU - Loss of Pointer)

Histogram (Page 4)

Page 4 displays the Alarms and Errors associated with the High Order Path (HP, SDH). The measured parameters are:

HP-UNE (HP-Unequipped)

HP-PLM (HP-Payload Mismatch)
HP-TIM (HP-Trace Identifier Mismatch)
HP-RDI (HP-Remote Defect Indication)
B3 errors

HP-REI (HP-Remote Error Indication)

Histogram (Page 5)
Page 5 displays the Alarms and Errors associated with the Tributary Unit (TU).

e TU-AIS (TU-Alarm Indication Signal)
e TU-LOP (TU-Loss of Pointer)

Histogram (Page 6)

Page 6 displays the Alarms and Errors associated with the Low Order Path (LP,SDH). The measured parameters are:

LP-UNE (LP-Unequipped)

LP-PLM (LP-Payload Mismatch)
LP-TIM (LP-Trace Identifier Mismatch)
LP-RDI (LP-Remote Defect Indication)
LP-RFI (LP-Remote Fault Indication)
LP-BIP (LP-Bit Interleaved Parity)
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LP-REI (LP-Remote Error Indication)
Histogram (Page 7)
Page 7 displays the Alarms associated with the payload. The measured parameters depend on the payload selected.
Histogram (Page 8)
Page 8 displays the BERT Errors associated with the test pattern.

Go back to top Go back to TOC
7.2.6 Graph

The Graph tab displays the screen displaying a log of the Errors recorded during the measurement interval. A dedicated page is
available for each of the following error types:

FAS

B1

B2

MS-REI

B3

HP-REI

LP-BIP

LP-REI

PDH errors depending on payload

Scroll through the various pages to display the anomaly of interest. A status pop-up screen can be accessed by tapping on the
graph area.

Errersiilarms Signal

Histogram Graph EventLog
a 9

Graph (Page 3)
Go back to top Go back to TOC

7.2.7 Performance Analysis
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Summary Errersfdlarms Signal
Anahysis Histogram Graph EventLog

“TAsEROff

(4] Page 10f2 (>}

G.821 Analysis

The Analysis tab displays measured objectives from ITU-T performance tests selected from the Measurements tab (Setup >
Measurements). See Performance Analysis in the PDH section for information on the Analysis tab and test definitions. For a brief
description of supported G-Series and M-Series performance tests as well as setup instructions, please see Performance Analysis in
the Measurement Configuration section.

Go back to top Go back to TOC
7.2.8 Service Disruption Test (SDT) Results

Refer to SDT Results in the PDH section for more information.

Go back to top Go back to TOC
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7.3 Results: SONET
7.3.1 Summary

The Summary tab displays a summary of test results and parameters. At a glance, the user is able to see if there are any alarms,
errors, or signal failure pertaining to the SONET signal and its payload.

Analysis Histegram Graph EvantLog —ar

SUmmary ErrorslAlarms Signal

ST:26008 17:24:25 ET:0000:00:10 L
LOS Alarm OK
SONET Alarms OK
SOMET Errors oK
DSnPDH Alarms O

DSn/POH Errers OK

Mo errors - OK

(4] Page 1of3 o

Summary

Go back to top Go back to TOC
7.3.2 Errors and Alarms

The Errors/Alarms tab displays several pages showing error and alarm statuses.

Page 1 provides an overview of all the Errors and Alarms applicable to the signal or network under test. The color of the page tab is
normally blue; however, it will turn red when an alarm error condition has been detected or recorded.

The soft LEDs on screen are arranged logically and will depend on signal hierarchy, structure, payload, and framing selected. The
soft LEDs have a tricolor function:

[ Green: No error or alarm is present.
I Red: An error or alarm condition is detected and is currently present.

1 Yellow: Indicates a history condition. An error or alarm was detected during the measurement interval but it is no longer
present or active.

Histegram Graph EvantLog
Errors/dlarms Signal

Signal g VT VT Dsi Pat
Frame
Fattern

ALM/ERR

‘ m Fage 1 of 8 O
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Errors/Alarms (Page 1)

Tapping the individual soft LED will automatically link directly to the applicable result screen which provides

detailed information. Depending on the settings chosen in Setup > Signal, the Alarms/Errors displayed and page

length will vary, but the order in which they are presented remain the same.

The LED headers are described in the table below:

SONET Alarm Definitions and Descriptions
Section Section Layer
Line Line Layer
STE Path STS Path Layer
WT Path Virtual Tributary Path Layer
D=1 1.5 MbitYs signal (depends on payload selected)
Fat FPattern detection (PRBS, user, fixed words)

SONET Error and Alarm definitions per Bellcore GR.253 and ANSI T1.105 recommendations:

Abbreviation [ Name OH byte
LOS Loss of Signal
TSE Test Seguence Emor(bit emor)
LSS [ Loss of Sequence Synchronizarion
AIS | Alarm Indication Signal
SECTION
OOF Out of Frame Al A2
LOF Loss of Frame Al1AZ2
B1{8bits) Regenerator Section Ermmor Monitoring B1
TIM-S Trace ldentifier Mizmatch JO
LINE
AISL Line AIS K2
RDI-L Line Remote Defect Indication K2
REI-L Line Remote Emor Indication kA1
B2(24bits) | Emor Monitoring B2
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STS-PATH

LOP-P | Loss of STS Pointer H1.H2

AlS-P Administrative Unit AIS STS5-1 SPE include.
H1,HZ H3

RDIP | STS path Remote Defect Indication G1

REI-P | 5TS path Remote Emor Indication a1

TIM-P | STS path Trace Identifier Mismatch a

PLM-P | STS path Payload Label Mismatch c2

B3(Bbits) | Error Monitoring B3

UNEQ-FP S5TS path Unequipped c2

VIRTUAL TRIBURTARY PATH (VT)

LOP-V Loss of TU Pointer vi1,v2

AISV | TU Alam Indication Signal VT incl. V1 1o Va

LOM | TU Loss of Multiframe Ha

UNEQV | WT Path Unequipped V5

RDI-V | VT Path Remote Defect Indication Vs

REI-W | WT Path Remote Emor Indication WS

RFI1-W VT Path Remote Failure Indication Vs

TIM-W VT Path Trace ldentifier Mismatch J2

PLM-V VT Path Payload Label Mismatch Vo

BIP-2 | VT Path Emor V5

LOS

LOF

B1

B2

AlS-L

REI-L

RDI-L

Anomalies/Defect
ine Layer

Loss of Signal

Loss of Frame
Section BIP emor
Line BIFP emor
Line-AlS

Line Remote Emor

Indication

Line Remote Defect
Indicaticon

Anomalies/Defect

S5TS Path Layer

AlS-P

LOP-P

UNECQ-

TIM-F

REI-F

RDI-P

PLM-P

STS Path AlS

5TS Path Loss of Pointer
STS Path BIP emor

5TS Path Unequipped

STS Path Trace ldentifier
Mismatch

STS Path Remote Emor
Indication

5TS Path Remote Defect
Indication

STS Path Payload Label

Mismatch

Multi_Service_Test Module_Manual_RevDO01

SONET Error and Alarm defection criteria per Bellcore GR.253 and ANSI T1.105/231:

Detection Cnteria

All-zero pattemn for 2,3 us= T = 100us
A, A2 Mo valid framing pattemn for 3 ms (24 frames)

Mismaltch of the recovered and computed BIP-8 covers the whole
STS5-N frame

Mismatch of the recoversd and computed NxBIP-8 covers the whole
STS-M frame

K2({bitz 6, 7, 8) = 111 for 5 frame

Mumber of detected B2 emrors in the sink side encoded in the byte
MO or M1 of source side

K2(bits 6, 7, 8) = 110 for = frame (z= 5 — 10)

All =17 im the STS pointer bytes H1, H2 for = 3 frames
8 — 10 NDF enable, 8 — 10 invalid pointers

Mismatch of the recovered and computed BIP-8 covers the entire
S5TS-SPE

C2="0"for=5(= 3 as per T1.231) frames

Mismatch of the accepted and expected Trace Identifier in byte J1 (
B4 bytes sequence)

Mumber of detected B3 amors in the sink side encoded in bye G1
bits 1, 2, 3, 4 ) of the source side

1 (bit 5) = 1 for 10 frames

Mismatch of the accepted and expected Payload Label in bye C2 for
=5 (=3 as per T1.231) frames

Bellcors
ANSI

GR-253
T1.231

GR-253
T1.231

GIR-253
T1.105

GR-253
T1.105

GIR-253
T1.231

GR-253
T1.105

GR-253
T1.231

Bellcore

GR-253
T1.231

GIR-253
T1.231

GR-253
T1.105

GR-253
T1.231

GR-253
T1.105

GR-253
T1.105
GR-253
T1.231
GR-253
T1.231
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Anomalies/Tefect Detection Criteria Bellcone
AMSI
YT Path Layer
LOM Loss of Multiframe Loss of synchronization on H4 (bits 7, 8) superframe sequence GR-253
T1.105
AlS-N WT Path AlS A1 in the VT pointer bytes V1, V2 Tor = 3 frames CGR-253
T1.231
LOP-V VT Path Loss of Pointer 8= 10 NDF enable, 8 — 10 invalid pointers GR-253
T1.231
BIP-2 WT Path BIF Emor Mizmatch of the recovered and computed BIP-2 (VD bils 1, 2) covers GR-253
antire VT T1.105
LUMEQ- WT Path Unequipped VSibits 5, 6, 7)) =000 for =5 ( = 3 as per T1.231) superframes GR-253
W T1.231
TIMA-W WT Path Trace ldentifier Mizmaltch of the acceplted and expected Trace ldentiher in byle 12
Mismatch
REI-W WT Path Remote Ermror If one or more BIP-2 emors detected in the sink side, byte VS (bit 3) = GR-253
Indicaticon 1 on the source siche T1.105
RO VT Path Remote Defect Vo (bt 5) = 1 for 10super frames GR-253
Indication T1.231
PLM-V WT Path Payload Label Mismatch of the accepted and expected Payload Label in bye W5 GR-253
Mismatch (bits 5. 8, F)for= 5 ( = 3 as per T1.231) superffames T1.231

Refer to PDH alarms in the PDH Results section.
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Errors/Alarms (Page 2)

Page 2 lists the SONET Errors in logical order that are associated with the signal under test. All errors are evaluated and stored. The
Elapsed Time [ET] is shown in the right hand corner of the header. Error conditions are displayed in red including count and rate.

0|0.0E+00
BIP 0|0.0E+HDO Alarm
BIP 2.8ED5
0.0E+HID
0.0E+DO
QOE+DD
QOE+DD
0.0E+00

"
o
ol o) o] & o

Errors/Alarms (Page 2)
Go back to top Go back to TOC
Errors/Alarms (Page 3)

Page 3 lists the Section and Line Overhead Alarms in logical order associated with the signal under test. All alarms are evaluated
and stored. The Elapsed Time [ET] since the start of the test is shown in the upper right hand corner.
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Histegram Graph EvantLeg ~—tan

] X - —
ErrorsiAlarms Sianal

pr—
o signal SONET Alarms: [SectioniLine] L

QOMD010| AREETE
" Frame

" Pattern

ALM/ERR
SOMET Alarms: [L]

Errors/Alarms (Page 3)

The alarms associated with the Section and Line are displayed separately for ease of interpretation.
Errors/Alarms (Page 4 and 5)

Page 4 & 5 lists the STS Path and VT path in logical order that are associated with the signal under test. All alarms are evaluated
and stored.

Errors/Alarms (Page 6 and 7)

Page 6 lists the PDH/DSn Alarms in logical order that are associated with the signal and payload under test. All alarms are
evaluated and stored.

Errors/Alarms (Page 8)

Page 8 lists the BERT Errors in logical order that are associated with the signal and payload under test. All errors are evaluated and
stored.

Histegram Graph EvantLeg

Errorsidlarms Slgral

BERT

Errors/Alarms (Page 8)

Go back to top Go back to TOC
7.3.3 Event Log

The Event log tab displays the screen listing the Error and Alarm events recorded during a test. The events are presented in
chronological sequence - number, type of event, start time and duration and duration (alarms) and ratio/count (errors) are displayed.
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Refer to Results: PDH > Event Log for details

1 Start 1304111 16:21.:41.0
2 L-BIP 1304111 16:21:49.0 356 -
3 L-BIP 1304111 16:21:50.0 1851216
4 L8P 1304111 16:21:51.0 457728
s 5 Stop 13104111 18:21:51.0
3 =¥
7
8
]
A 3
Event Log

Go back to top Go back to TOC
7.3.4 Signal

The Signal tab displays the Level and Frequency screen. Page 1 displays the level measurement in electrical units (volts) for OC-3,
0C-12, OC-48 and OC-192 signals.

Loss of Signal (LOS) and the Saturation level for optical signals is shown graphically including the level measurement in dBm.

_ p—— Histogram Graph EventLeog e —

Errorsiflarms Signal -
= Signal Level . Line EIF
el ' * Line AlS

Rx Optical W

Power
[4Bm]

Frame
o Pattern

* ALMERR

| utiities. LOS
‘ m Page 174 o

Signal (Page 1)
Go back to top Go back to TOC
Signal > Frequency (Page 2)

The received signal frequency and offset is measured and displayed. For SONET signals, the measurement is performed on both
electrical (BNC) and optical interfaces (SFP or XFP).
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Analysis Histegram Graph EventLog T\
Summany ErrorslAlarms Signal

S ——
Line EIF
Frequency

SOMNET current (bps) 99532600008 Line AlS
Offsat (ppm): 0.0

Min (ppm): 0.0) 5 RlarmiEr y
.

Max (ppm): [T
1.5M currant (bps) 1544000

CLASER Off

Frequency (Page 2)

Frequency: The received signal frequency and offset is measured and displayed.

SONET Current: Indicates the frequency of the input signal.

Offset: Indicates the difference between the standard rate and the rate of the input signal.

Min (ppm): Indicates the difference between the standard rate and the minimum deviation detected in the input signal.
Max (ppm): Indicates the difference between the standard rate and the maximum deviation detected in the input signal.
45M Current: Indicates the frequency of the payload data. Options are 1.5M, 2M, 34M are displayed.

A Min (ppm) and Max (ppm) function can be used to ensure that the received signal is within a certain clock tolerance and that the
network element is transmitting correctly. The frequency limits for the various signal types according to ITU-T recommendations are
presented in the table below.

Low quality clock sources that deviate from the nominal value cause problems in the operation of network elements. It is necessary
and recommended to measure the signal frequency at all hierarchies to reduce synchronization risks. To measure line frequency in
service, the test set must be connected to a Protected Monitoring Point (PMP). The frequency of the signal is normally reported in
Hz, while the deviation is reported in ppm. Tolerances for the various clock frequencies of SONET hierarchies are presented in the
table below

SONET/SDH Clock Frequencies and Tolerances
Bit rate (Mbps) Tolerance (ppm)
155,520 = 4 Bpprm
B22,080 = 4 Bppm
2,488,320 < 4 Bppm
8,853,280 < 4 Bppm

Level: Measures the Peak and Peak-Peak voltage values of the incoming signal. The levels for STS-3 electrical signal according to
GR.253 recommendations are presented.
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ITU-T/GR-253 Performance Analysis for PDH/D5n and SONET systems
Analysis PDH/DSn | SONET Anomalies
G.821 v v TSE based on bit errors
G.826 (Out of service) v v TSE based on block errors
G.826 (In service} v B1,B2, B3, BIP-V, DS1/E1/D53, E1 CRC
G.228 (In service} v B1,B2, TSE
G.829 (In service) v B1, B2, B3, BIP-\, TSE
M.2100 v D51/E1/D53 FAS, E1 CRC, TSE
M.2101 v B1, B2, B3, BIP-V, TSE

Go back to top Go back to TOC

Optical Information (Page 3)

Page 3 displays the Optical module (SFP or XFP) information which includes Vendor name, Part Number and Optical Wavelength.

R
= Signal
Frame

Pattern

ALM/ERR

m Transcelver

B

Analysis Histegram

Summary

Graph EventLog A —

Errorsiflarms Signal

Optical

Wandor INISAR CORP.

———————
Line BIP

———
Line AlS

Part Numbar TLX141ZMIBCL

Vendor Rev

Wavelength

Min Rate

Max Rate

CLASER Off

0 Gigabit Ethernet - 10GBASE-LR; 10GBASE-LW;
0 Gigabit Fibre Channel - 1200-5M-LL-L;

SOMETISDH - 1-64.1r; 164.1;

Signal - Optical (Page 3)

Signal > Optical Information (Page 4)

Page 4 displays the Optical module (SFP or XFP) Power Measurement Graph.
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Anatysis Histogram Gragh Evant Log

Summary ErrorsiAlarms Signal
a o a8 a

T LASER Off

Signal - Optical (Page 4)

Go back to top Go back to TOC
7.3.5 Histogram

The Histogram tab displays the screen showing a historical record of the Alarms and Errors recorded during the measurement
interval. A dedicated page is available for errors and alarms including BER.

Page 1 displays the Alarms associated with the SONET Alarm.

The alarms and errors presented depend on the signal type and structure selected. A graphical timeline on the
horizontal axis indicates when the event occurred. The upper left and right arrows allow the user to scroll through
the measurement period while the + and — keys allow zooming in/out of the time axis.

Go back to top Go back to TOC
Histogram (Page 2)

Page 2 displays the Errors associated with the SONET Errors.

Errersidlarms Signal < 17~ —
Histogram Graph EventLog —
T Line BIP

SOMET Errers -
* Line AIS

(4 ] Page 2 of 8

Histogram - SONET Errors (Page 2)

Go back to top Go back to TOC

Histogram (Page 3)

Multi_Service_Test Module_Manual_RevDO01 Page 96 of 546



Page 3 displays the Alarms and Errors associated with the STS PATH. The measured parameters are:

e AIS-P, STS Path AIS
e LOP-P, STS Path LOP

Go back to top Go back to TOC
Histogram (Page 4)
Page 4 displays the Alarms and Errors associated with the STS Path. The measured parameters are:

UNEQ-P (STS Path-Unequipped)

PLM-P (STS Path-Payload Mismatch)
TIM-P (STS Path-Trace Identifier Mismatch)
RDI-P (STS Path-Remote Defect Indication)
B3 errors

REI-P (STS Path-Remote Error Indication)

Go back to top Go back to TOC
Histogram (Page 5)
Page 5 displays the Alarms and Errors associated with the Virtual Tributary (VT).

e AIS-V (VT-Alarm Indication Signal)
e LO-VP (VT-Loss of Pointer)

Go back to top Go back to TOC
Histogram (Page 6)
Page 6 displays the Alarms and Errors associated with the VT Path. The measured parameters are:

UNEQ-V (VT-Unequipped)

PLM-V (VT-Payload Mismatch)
TIM-V (VT-Trace Identifier Mismatch)
RDI-V (VT-Remote Defect Indication)
RFI-V (VT-Remote Fault Indication)
BIP-V (VT-Bit Interleaved Parity)
REI-V (VT-Remote Error Indication)

Go back to top Go back to TOC

Histogram (Page 7)

Page 7 displays the Alarms and Errors associated with the payload. The measured parameters depend on the payload selected.
Go back to top Go back to TOC

Histogram (Page 8)

Page 8 displays the Bit Errors associated with the test pattern.

Go back to top Go back to TOC

7.3.6 Graph

The Graph tab displays the screen displaying a log of the Errors recorded during the measurement interval. A dedicated page is
available for each of the following error types:

e FAS
e B1
e B2
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REI-S

B3

REI-P

BIP-V

REI-V

PDH/DSn errors depending on payload

Scroll through the various pages to display the anomaly of interest. A status pop-up screen can be accessed by tapping on the
graph area.

Errersidlarms Signal < 17~ —

Histogram Graph EvantLog :
> Signal s o | (ORETEASD

Line RDI

(4 ] Pagelof11 O

Graph (Page 1)
Go back to top Go back to TOC

7.3.7 Performance Analysis

Summary Errersidlarms Signal
Analysis Histogram Graph Event Log

“LASER Off

(4] Page 10f2 (>}

G.821 Analysis

The Analysis tab displays measured objectives from ITU-T performance tests selected from the Measurements tab (Setup >
Measurements). See Performance Analysis in the PDH section for information on the Analysis tab and test definitions. For a brief
description of supported G-Series and M-Series performance tests as well as setup instructions, please see Performance Analysis in
the Measurement Configuration section.

Go back to top Go back to TOC
7.3.8 Service Disruption Test (SDT) Results

Refer to SDT Results in the PDH section for more information.
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7.4 Results: OTN

Measurements are accessed by tapping the Results button in the main menu. The results comprise a range of tabbed pages, similar
to the setup pages.

7.4.1 Summary

The Summary tab displays a summary page of test results and parameters. At a glance, the user is able to see if there are any
alarms, errors or signal failure pertaining to the OTN/SDH or OTN/SONET signal and its payload.

- Analysis Histegram Graph EvantLeg
— Summany Errorsiflarms Sianal
Signal ST:31008 14:02:47 ET:00/00:00:59
LOS Alarm
OTH Alarms
OTM Errors
SDH Alarms

Frame

Pattern

ALM/ERR SDH Errers
PDH Alarms

: m PDH Errers

MNo errors - OK

(4] Page 10f3 O

OTN/SDH Summary (International and Advanced Versions)

Go back to top Go back to TOC
7.4.2 Errors and Alarms

The Error/Alarm tab displays several pages showing the errors and alarm status.

Page 1 provides an overview of all the Errors and Alarms applicable to the signal or network under test. The color of the page tab is
normally blue; however, it will turn red when an alarm error condition has been detected or recorded.

The soft LEDs on screen are arranged logically and will depend on signal hierarchy, structure, payload and framing selected. The
soft LEDs have a tricolor function:

I Green: No error or alarm is present.
B Red: An error or alarm condition is detected and is currently present.

1 Yellow: Indicates a history condition. An error or alarm was detected during the measurement interval but it is no longer
present or active.
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Tapping the colored LEDs will automatically link directly to the applicable result screen which provides detailed
information. Depending on the settings chosen in Setup > Signal, the Alarms/Errors displayed and page length
w will vary, but the order in which they are presented remain the same (from physical layer on the left, to payload

and test pattern on the far right).

Analysis Histegram Graph Event Leg

$l.|mma_ﬂf Errorsidlarms $|gm.1

Ow  Ow  Qdu RS M5 Ay HP TU LP E1

Tim
| Pim |

< Fagelof14 O

Errors/Alarms (Page 1)

The colored headers are described in the table below:

Alarm Definitions and Descriptions

aTu Optical channel Transport Unit
oDu Optical channel Data Unit
OPU Optical channel Payload Unit

RS Regenerator Section

MS Multiplexer Section

AU Administrative Unit

HP High Order Path

TU Tributary Unit

LP Lower Order Path

El 2Mbit/s signal {depend on payload selected)

PAT Pattern detection (PRBS, User, fixed words)

OTN Error and Alarm definitions per ITU-T G.709 recommendations:
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OTU Alarm Definitions
Detection criteria according to G.709 and G.798

LOF

Loss of Frame
- Declared when the OOF states have been constantly observed for

3 ms respectively

OOF

Out of Frame
- Declared if it fails to find an FAS sub-pattern (FAS bytes 3, 4, and
5) for five consecutive frames.

Loss of Multiframe
- Declared when the OOF states have been constantly observed for

3 ms respectively

0oOMmM

Out of Multiframe
- Declared when the received MFAS is out of sequence for five
consecutive frames

aTu-AlS

Alarm Indication Signal
= PN-11 sequence {covers complete Och) = 3 x 8192 bits

OTUHAE

Incoming Alignment Error

- This bit allows the ingress to inform the egress that an alignment
error in the incoming signal has been detected.

. IAE = 1 with ermor

. I1AE =0 no ermor

. Status (STAT)

These three bits indicate the presence of maintenance signals ( AlS,
OCl, TCM, 1AE)

OTU-BDI

Backward Defect Indication

- This single bit conveys information regarding signal failure in the
upstream direction

. BDI = 1 indicates OTUk backward defect

. BDI = 0 otherwise

OTU-TiMm

Trail Trace |dentifier Mismatch
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OTU Error Definitions
Detection criteria according to G.709 and G.798

Frame alignment signal
- Uses the first six bytes and , to provide framing for the entire signal

MFEAS

Multiframe alignment signal

- Used to extend commmand and management functions over several
frames. The MFAS counts from 0 to 255, providing a 256 multiframe
structure.

BIP-8

Bitinterleaved parity-8 code

BEI

Backward ermror indication

-SM byte 3, bit 1 to 4:
value 0 to 8: SM BIP-8 error count
value 9 to 15: no SM BIP-8 errors
value 11: SM BIAE

BIAE

Backward incoming alignment error
-5M byte 3, bit 1 to 4: “ 1011” = 3 frames

CFEC

Cormrectable FEC emror

UFEC

Uncomrectable FEC error

ODU Alarm/Error Definitions
Detection criteria according to G.709 and G.798

ODU-BEI

Backward emor indication

-PM byte 3, bit 1 to 4:
value 0 to 8: SM BIP-8 error count
value 9 to 15: no SM BIP-8 errors

ODU-AIS

Alarm Indication Signal
- PM byte 3, bit 6 to 8: “ 111" > 3 frames

ODuU-0cd

Open connection indication
- PM byte 3, bit 6 to 8: “ 110" = 3 frames

ODUHLCK

Locked
- PM byte 3, bit 6 to 8: “ 101" = 3 frames

ODU-BDI

Backward Defect Indication
-PMbyte 3, bit5=1 =5 frames

ODU-PLM

Payload mismatch
- Declared if the accepted payload type is not equal to the expected
payload typels) as defined by the specific adaptation function.

oODU-TIM

Trail Trace Identifier Mismatch

GMP-Generic Mapping Procedure
| |GMP  [Description ~ [Notes |

LO-Sync
E Cm=0
L CRCS

CRC-8

Multi_Service_Test Module_Manual_RevDO01

Loss of Synchronization

No payload Lnr.al
CRC-5 Error Local
CRC-8 Error Local
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Refer to Errors and Alarms in the SDH Results section for more information on SDH errors/alarms.

Refer to Errors and Alarms in the SONET Results section for more information on SONET.

Go back to top Go back to TOC
Errors/Alarms (Page 3)

Page 3 lists the OTU Errors in logical order that are associated with the signal under test. All errors are evaluated and stored. The
Elapsed Time [ET] is shown in the right hand corner of the header. Error conditions are displayed in red including count and rate.

0.0E+00
0.0E+00 Al army
0.0E+HIO0
0.0EHID
0.0E+00
0.0E+00

m
ol ol o] o] o] O

Errors/Alarms (Page 3)
Go back to top Go back to TOC
Errors/Alarms (Page 4 and 5)

Page 4 lists the OTU Alarms in logical order associated with the signal under test. All alarms are evaluated and stored. The Elapsed
Time [ET] since the start of the test is shown in the upper right hand corner.

Analysis Histegram Graph Event Leg

Summary Errorsiflarms Sianal

OTU Alarms

00m0:05:15

Errors/Alarms (Page 4)

The alarms associated with the Section and Line are displayed separately for ease of interpretation.

Go back to top Go back to TOC

Errors/Alarms (Page 6 and 7)
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Page 6 and 7 lists the ODU/OPU errors and alarms in logical order that are associated with the signal under test. All alarms are
evaluated and stored.

Histegram Graph Event Log

Errorsialarms $Igm!

QDU Errers

Errors/Alarms (Page 6)

Analysis Histegram Graph Event Leg
Summary Errorsiflarms Sianal
ODLW Alarms

00m0:08:42

QPU Alarms

Errors/Alarms (Page 7)

Errors/Alarms (Page 8 to 14)

Pages 8 to 14 lists the SDH/PDH Alarms in logical order that are associated with the signal and payload under test. All alarms are
evaluated and stored.

Refer to PDH details in the PDH Results section.
Refer to SDH details in the SDH Results section.
Go back to top Go back to TOC

7.4.3 Event Log

The Event log tab lists Error and Alarm events recorded during the test. The events are presented in chronological sequence, with
sequence number, type of event, start time and duration,duration (alarms) and ratio/count (errors).

Go back to top Go back to TOC

7.4.4 Signal (Pages 1 to 4)
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The signal tab displays the Level, Frequency and related screens. Page 1 displays the level measurement in dBm for the optical
signal.

Loss of Signal (LOS) and the Saturation level for optical signals are shown graphically including the level measurement in dBm.
Optical Level (Page 1):

e The optical level measurement for OTU-1 and OTU-2 signals is displayed in dBm.
e Loss of Signal (LOS) and the Saturation levels is shown both graphically and in dBm.

Histegram Graph EvantLeg

ErrorsiAlarms

Level

Rx Optical
Power

[4Bm]

Signal (Page 1)

Go back to top Go back to TOC

Frequency (Page 2)

The received signal frequency and offset is measured and displayed.

For OTN signals, the measurement is performed on the optical interfaces (SFP for OTU-1) or (XFP for OTU-2).

OTN Current: Indicates the frequency of the input signal

Offset (ppm): Indicates the difference between the standard rate and the bit rate of the input signal

Min (ppm): Indicates the difference between the standard rate and the minimum deviation detected in the input signal
Max (ppm): Indicates the difference between the standard rate and the maximum deviation detected in the input signal
SDH Current: Indicates the frequency of the SDH or SONET signal carried with the OTU frame

2M Current: Indicates the frequency of the PDH or T-Carrier payload. Options 1.5Mbps, 45Mbps, 34Mbps, 139Mbps

Histegram Graph Evant Leg
Errorsiflarms Signal

Frequency

SDH current (bps)

2M current (bps)

Signal (Page 2)

Go back to top Go back to TOC
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Optical Information (Page 3)

The Optical Transceiver (SFP, SFP+, or XFP) information including Vendor name, Part #, Firmware revision #, Optical Wavelength,

Min/Max bit rates supported and Dynamic Range.

[ Analysis Histegram Graph Event Leg

Summanry ErrorsiAlarms Signal

~ Signal Optical

Wandor

i Part Mumbar

Vendor Rev
Pattern

Wavelength

ALMERR Min Rate
Max Rate

0 Gigabit Ethernet - 10GBASE-LR; 10GBASE-LW;
» | _Tosis. 0 Gigabit Fibre Channel - 1200-SM-LL-L;

SOMNETISOH - 164_1r; 1464.1;
m Transcelver

[ ) Files

Signal (Page 3)

Go back to top Go back to TOC
Optical Signal Histogram (Page 4)
e Displays the Optical Transceiver (SFP or XFP) Power Measurement Graph.

e This is useful for troubleshooting defective XFPs or for monitoring intermittent optical power fluctuations

Analysis Histegram Graph EvantLoeg

Summany ErrorsiAlarms Signal
a2 a8 4

Signal (Page 4)

Go back to top Go back to TOC

7.4.5 Histogram
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L] Summary Errors/Alarms Signal Analysis Stop

Histogram Graph Event Log SDT
T Signal Err inj.
OTU Alarms

- Alarm
» Frame

AT
Alarm/Err
2 Pattern

? ALMIERR

—
History

——
LASER Off

Restart
TX: OTU2 —
RX: OTU2 Page 5 of 9 O

Histogram - OTU Alarm

The Histogram tab displays a historical record of Alarms and Errors recorded during the measurement interval in a graph format for
easy time correlation. This helps identify the sequence of events that occurred before and after a disruption. A dedicated page is
available for errors and alarms including BER.

Histogram (Page 1)

Page 1 displays the Alarms associated with the OTU Alarms.

Histogram (Page 2)

Page 2 displays the Errors associated with the OTU Errors.

Histogram (Page 3)

Page 3 displays the Alarms and Errors associated with the ODU2 Alarms.
Histogram (Page 4)

Page 4 displays the Alarms and Errors associated with ODU2 Errors.
Histogram (Page 5)

Page 5 displays the Alarms and Errors associated with OTU Alarms.
Histogram (Page 6)

Page 6 displays the Alarms and Errors associated with OTU Errors.
Histogram (Page 7)

Page 7 displays the Alarms and Errors associated with ODU1 Alarms.
Histogram (Page 8)

Page 8 displays the Alarms and Errors associated with ODU1 Errors.
Histogram (Page 9)

Page 9 displays the BERT Alarms/Errors associated with the test pattern.

Go back to top Go back to TOC

7.4.6 Graph
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The Graph tab displays the behavior of individual alarms and errors over time, providing a visual indication of severity (count or rate)
of the Errors and Alarms recorded during the measurement interval. A dedicated page is available for each of the error types.

Scroll through the various pages to display the anomaly of interest. A status pop-up screen can be accessed by tapping on the
graph area.

[ ] Summary ErrorsiAlarms Signal Analysis ‘ Stop

— Histogram Graph Event Log SDT
Signal [ Err inj.

Alarm
Frame

Alarm/Err
Pattern

? ALMIERR

—.
History

TX: OTU2 _
RX: OTU2 Page1of13a ©O

Graph - OTU2 FAS

—
- LASER Off ~

—
~ Restart

Go back to top Go back to TOC

7.4.7 Performance Analysis

T—— Histogram Graph Event Log ‘ Stop
r ________/

Errors/Alarms Signal Analysis
Signal [ Err inj.

Alarm

Frame

Alarm/Err
Pattern

? ALMIERR

t.—.
History

TX: OTU2
RX: OTU? (<) Page 1 of 2 (>

G.821 Analysis

—
- LASER Off ~

—
~ Restart

The Analysis tab displays measured objectives from ITU-T performance tests selected from the Measurements tab (Setup >
Measurements). See Performance Analysis in the PDH section for information on the Analysis tab and test definitions. For a brief
description of supported G-Series and M-Series performance tests as well as setup instructions, please see Performance Analysis in
the Measurement Configuration section.

Go back to top Go back to TOC
7.4.8 Service Disruption Test (SDT) Results

Refer to SDT Results in the PDH section for more information.

Go back to top Go back to TOC
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8.0 Alarm Generation and Error Insertion

Accessing Alarm Generation and Error Insertion

Tap on Home (main menu) > Alarm/Error

The alarm and error functions are used in conjunction with the drop-down menu which has dedicated buttons for error injection and
alarm generation. Alarm and error selections will depend on PDH, SDH, or OTN signal types.

Go back to top Go back to TOC

8.1 Alarm Generation

Generates a range of different anomalies into the transmit signal. Alarm generation modes include:

e Alarm Flow

Error Mode

Pattern Error Type

Errar Flow

Alarm Setup

o Continuous: Generates a continuous alarm when button is tapped
o Count: Specific count for 0.1s, 1s, 10s, 100s when button is tapped

Go back to top Go back to TOC

8.1.1 SDH Alarms

Multi_Service_Test Module_Manual_RevDO01

FOH
2M LOS

Continuous

Errar
POH
PDH Error Type [2M CODE

Error Flow Single

Alarm/Error Generation
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The following SDH Alarms can be generated:

e STM-1/4/16/64 (depends on signal structure): LOS, LOF, MS-AIS, MS-RDI, RS-TIM, AU-LOP, AU-AIS, HP-UNEQ, HP-
PLM, HP-RDI, HP-TIM, TU-LOM, TU-LOP, TU-AIS, LP-UNEQ, LP-PLM, LP-RDI, LP-RFI, LP-TIM
e Payload alarms (depends on payload): DS1-AlS, DS1-LOF, 2M-AIS, 2M-RDI, 2M-LOF, 34M-AIS, 34M-LOF, 34M-RDI,

45M-AIS

Mode: Static (enable/disable) using drop-down menu function.

Alarm Mode
SDH Alarm Type
Alarm Flow
Error Made
PCH Errer Type
Errar Flow

Go back to top Go back to TOC

8.1.2 OTN Alarms

The following OTN alarms can be generated:

Mode:

Alarm

SDH Alarm Type
sonos, ¥

E0H LOS
SOH LOF]
SDHMS aIS
SDH M= RODI

SDH Alarm Type

OTU-1/0TU-2: LOS, LOF, OOF, OOM, LOM, AIS, IAE, BDI, TIM

ODU-1/0PU-2: AIS, OCI, LCK,
OPU-1/0TU-2: PLM

BDI, TIM

——————

Start ]

— -
2M FAS

P —

SOHLOS

—
_ AlarmiErr

SDH Payload alarms: LOF, MS-AIS, MS-RDI, RS-TIM, AU-LOP, AU-AIS, HP-UNEQ, HP-PLM, HP-RDI, HP-TIM, TU-LOM,
TU-LOP, TU-AIS, LP-UNEQ, LP-PLM, LP-RDI, LP-RFI, LP-TIM
PDH Payload alarms (depends on payload): DS1-AlS, DS1-LOF, 2M-AIS, 2M-RDI, 2M-LOF, 34M-AIS, 34M-LOF, 34M-

RDI, 45M-AIS

Static (enable/disable) using drop-down menu function.
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Alarm Mode
AT Alarm Type

Alarm Flow

Error Mode
OTH Error Type

Errar Flowr

Alarm
OTH v
. v

O Th
OTH Alarm Type
arneesl ¥

OTN Alarm Type

Start 1

“ OTUFAS

ATHLaS

* AlarmiErr

“LASER Off
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8.2 Error Insertion

OTN, SDH, PDH and T-Carrier errors can be generated.

Alarm
OTH
OTH LOS “ OTUFAS

Cantinueus

Start 1

ATHLaS

* AlarmiErr

OTH Error Type

Errar Flowr

“LASER Off
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8.2.1 SDH Errors

The following SDH errors can be generated:

e STM-1/4/16/64 signals: FAS, B1, B2, MS-REI, B3, HP-REI, LP-BIP, LP-REI,
e Depends on payload: 2M-FAS, 2M-CRC, 2M-REI, 34M-FAS, 45M-FAS, 1.5M-FAS

Alarm
Alarm Mode

SDH Alarm Type SDH

Alarm Flow

Error Mode
SDH Errer Type

Errar Flaw

SDH Error Type

Go back to top Go back to TOC
8.2.2 OTN Errors

OTU-1/2 signals: FAS, MFAS, BIP, BEI, Corrected FEC errors, Uncorrectable FEC
ODU-1/2 signals: BIP, BEI

STM-16/64 signals: FAS, B1, B2, MS-REI, B3, HP-REI, LP-BIP, LP-REI,

Depends on payload: 2M-FAS, 2M-CRC, 2M-REI, 34M-FAS, 45M-FAS, 1.5M-FAS
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Start 1

“ OTUFAS

aTHLOs

Errar Maode © BlarmiErr
OTH Error Type

Errar Flove

“LASER Dff

OTN Error Type
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Error Flow: OTN, SDH, SONET, PDH signals

Injects different anomalies into the transmit signal. Error insertion flow modes include:

e Single: Inserts a single error every time the insertion button is tapped
e Count: Specific count or number of errors when the insertion button is tapped
e Rate: Specific rate between 1x10™3 and 5x10°6

The list of available error types depends on the type of framing being used and the SDH or PDH hierarchies and line interfaces that
have been selected.

Error Mode

Pattern Error Type

Errar Flow

Error Flow

Alarm Generation/Error Insertion

At any time during the test process, tap the Error Injection or Alarm Generation buttons to inject errors or generate alarms.
Go back to top Go back to TOC
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9.0 OTN Tools

9.1 Shortcuts

Accessing OTN Tools

Tap on Home (main menu) > OTN Tools

* s W Overhead = Overhead
I Signal OTN CTN
J & Payload o Trace
Z | abels Zl |dentifier
2 Pattern UTN COTN
7

* ALMIERR L] .

S M Tem Tasks [ 3o TP

T SRR _
p—

LASER Off

OTN Tools Menu

e Overhead Analyzer:
o Displays the Optical Channel Transport Unit (OTU)
o Displays Optical Channel Data Unit (ODU)
o Displays Optical Channel Payload Unit (OPU) bytes of the received channel
e Overhead Generator:
o Used to edit Optical Channel Transport Unit (OTU)
o Used to edit Optical Channel Data Unit (ODU)
o Used to edit Optical Channel Payload Unit (OPU) bytes of the transmitted channel
e Trail Trace Identifier:
o TTlis similar to the JO byte in SONET/SDH. It is used to identify the signal from the source to the destination within the
network.
o TTI contains the so called Access Point Identifiers (API) which are used to specify the Source Access Point Identifier
(SAPI) and Destination Access Point Identifier (DAPI).
o The APIs contain information regarding the country of origin, network operator and administrative details.
e Payload Structure Identifier:
o PSI field transports a 256-byte message aligned with the ODU multiframe.
o PSIO contains the Payload Type (PT) identifying the payload being transported.
= The OPU Payload Type (PT) is a single byte defined within PSI to indicate the composition of the OPU signal,
or in other words, the type of payload being carried in the OPU.
e TCM Tasks:
o Used to analyze or edit the sequence of TCMi (i = 1 to 6) bytes by generating alarms and errors in the Tandem
connection sub-layer.
e Round Trip Delay (Propagation Delay): Measurement works by sending a test pattern. Bit errors are transmitted in the
pattern. The time it takes for the error to reach the receiver is the propagation time through the network.

Go back to top Go back to TOC

9.2 Overhead Analyzer & Generator

Tap the Overhead Analyzer button to display the OH screens shown below.
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Signal

TTI BIP BEI
Tl A2 00

Frame

Pattern

* ALMIERR

—
History

Overhead Analyzer Menu

The Overhead is color coded for simplified viewing.
Decoding Bytes

Tapping the applicable byte enables an automatic decode — a byte description including the Hexadecimal and Binary value is
provided. For some bytes, an advanced decode of the various bits is also available.

Byte Analyzer

OTU FAS

Byte Analyzer - Advanced Decode

9.2.1 OTN Frame Analysis

The OTU framing is divided into two portions: FAS and MFAS.

e Frame Alignment Signal (FAS)
o Uses the first six bytes and, similar to SONET/SDH, it is used to provide framing for the entire signal
o In order to provide enough 1/0 transitions for synchronization, scrambling is used over the entire OTU frame, except
for the FAS bytes
e MultiFrame Alignment Signal (MFAS)
o Byte is used to extend command and management functions over several frames
o The MFAS counts from 0 to 255, providing a 256 multiframe structure

Go back to top Go back to TOC
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9.2.2 Optical Transport Unit (OTU) Analysis

The OTU overhead is comprised of the SM, GCCO0, and RES bytes.

e Section Monitoring (SM)
o Bytes are used for the Trail Trace Identifier (TTI), Parity (BIP-8) and the Backward Error Indicator (BEI) (also known as
the Backward Incoming Alignment Error [BIAE]), Backward Defect Indicator (BDI), and Incoming Alignment Error
(IAE).
o The TTl is distributed over the multiframe and is 64 bytes in length. It is repeated four times over the multiframe.

Byte Analyzer

OTUSMTTI
1

Frame VEEX SAP| TRACE
WEEX DAPI TRACE

. Pattern
QOFERATION BYTES FOR USER DEFINE

* ALMERR

L] ries

SM TTI Type

e General Communication Channel 0 (GCCO0)
o Clear channel used for transmission of information between OTU termination points

— Byte Analyzer
—I

> Signal OTU GCCO

Frame

. Pattern

T ALMERR

L J Files

GCCO Type
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Reserved (RES) bytes are currently undefined in the standard.

Go back to top Go back to TOC
9.2.3 Optical Data Unit (ODU) Analysis
The ODU overhead is divided into several fields: RES, PM, TCMi, TCM ACT, FTFL, EXP, GCC1/GCC2 and APS/PCC.
1 3 4 s 7 8 10 11 13 14
[ r== RS vowe [ o [ vome |
[ e (= e [ & [ oo
[ooot [[occa |[ arapes | e ]

PM and TCMi (i = 1..6)

-
-
-
-
-

. . 1'-\.__‘1
SAPI -
BEI E STAT
DAFI
STAT : Status
Operatol
Specific]

Reserved (RES) bytes are undefined and set aside for future applications.

e Path Monitoring (PM)

o Field is similar to the SM field described above. It contains the TTI, BIP-8, BEI, BDI, and Status (STAT) subfields.

Byte Analyzer

CODUPMTTI

1

YEEX SAP| TRACE
VEEX DAPI| TRACE

CPERATION BYTES FOR LISER DEFINE

PM TTI Type
Go back to top Go back to TOC

e TCMi:

o There are six Tandem Connection Monitoring (TCMi) fields that define the ODU TCM sub-layer, each containing TTI,
BIP-8, BEI/BIAE, BDI, and STAT subfields associated to each TCM level (i=1 to 6).

o The STAT subfield is used in the PM and TCMi fields to provide an indication of the presence or absence of
maintenance signals.
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= Signal
o Frame
= Pattern

* ALMERR
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Byte Analyzer

Type DU TCM1 BEI
Byte

Value

Bit 5: BDI

Bits 648: Request
In use without LAE

TCM1 BEI Type

e Fault Type and Fault Location (FTFL)

o Reporting communication channel field used to create a message spread over a 256-byte multiframe
o Provides the ability to send forward and backward path-level fault indications
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Byte Analyzer

Type QDU FTFL

Farward Indication

Backward Indication

FTFL Type
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ITU-T G.709 Figure 15-20

ITU-T G.709 Figure 15-6

Go back to top Go back to TOC

e Experimental (EXP)

FTFL message structure
0| 1] |126 [127 128|129 | | 255
Forward field Backward field
1] 1 910 127
Fault Operator Operator specific field
indication| identifier field
field
Forward field
ITU-T G.709 Figure 15-20
128 129 137 138 255
Fault Operator Operator specific field
indication| identifier field
field
Backward field
ITU-T G.709 Figure 15-21
Fault indication codes
Fault Code Definition
0000 0000 Mo fault
0oo0 0om Signal fail
0000 0010 Signal degrade
0000 0011
. Reserved for future
- standardization
1111111

o Field not subject to standards and is available for network operator applications

|
= Signal

- Frame
- Pattern

* ALMERR

L] ries
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Byte Analyzer

QDU EXP

EXP Type

e General Communication Channels 1 and 2 (GCC1/GCC2)
o Fields are very similar to the GCCO field, except that each channel is available in the ODU
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e Automatic Protection Switching and Protection Communication Channel (APS/PCC)

Byte Analyzer

apu GGE

GCC1 Type

o Supports up to eight levels of nested APS/PCC signals associated to a dedicated-connection monitoring level

depending on the value of the multiframe

| —
|
Signal Type
Byte
" Frame Value

Bits 1-4: Request
= Pattern |

® ALMERR |BitS:A
Eit6: B

» IETV Eit7:C
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9.2.4 Optical Payload Unit (OPU) Analysis

e Payload Structure Identifier (PSI)

Byte Analyzer

ODU APSIFCC

Mo APS Channel
1+1
Uni-directional

Mon-Revertive

APS/PCC Type

o Primary overhead field associated with the OPU
o A 256-byte multiframe whose first byte is defined as the Payload Type (PT). The remaining 255 bytes are currently

reserved.
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= Signal
- Frame
- Pattern

T ALMERR

m FT.

Type
Walue

Decode

Byte Analyzer

QOPU PS1

Async CBR

OPU PSI Type

The other fields in the OPU overhead are dependent on the mapping capabilities associated to the OPU. For an asynchronous
mapping (the client signal and OPU clock are different), Justification Control (JC) bytes are available to compensate for clock rate
differences. For a purely synchronous mapping (client source and OPU clock are the same), the JC bytes become reserved. Further

details on mapping are available in ITU G.709.

Go back to top Go back to TOC

OPU2, O/H for synch mapping of 10 Gb/s SDH/SONET

9.3 Payload Label (Payload Structure Identifier)

Tap the Payload Label button to display the screen shown below. Tabs for Tx and Rx label settings are provided.
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Columns
15 16 17
Rows |1 RES JC
2 RES JE IS
3 | res | Jc SN
4 P NJO | PJO
123465678
/ JC |  Reserved | JC
0 PT
1
PSI
) RES JC (bits 7.8) NJO PJO
255 00 Justification Data
om Data Data
10 Not generated
1 Justification | Justification
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Signal

Frame

Pattern

* ALMIERR

T —

History =

PSI[0] contains a one-byte Payload type. PSI[1] to PSI[255] are mapping and concatenation specific.

PRES test signal

Payload Label

oy L5B Bl ol Interpretation
1234 5678 {Note 1)

ooon 0001 o Experimental mapping

] ao1o a2 Asynchronous CBR mapping

0000 o0l 03 Bit synchronous CBR mapping
0000 0100 04 ATM mapping

0000 010l 03 GFP mapping

0000 arto 06 Virtual Concatenated signal

0001 0000 10 Bit stream with octet timing mapping
0ool 0001 11 Bit stream without octet timing mapping
o010 arno 20 ODU multiplex structure
0101 0101 55 Mot available
o110 orto LiT4] ot available

1000 XKNKX 80-8F Reserved codes for proprietary use
1111 1101 FI» MULL test signal mapping

1111 1110 FE PRES 1est signal mapping

1111 1111 FF Mot available

Additional Payload types include the following:

Go back to top Go back to TOC

| Hex Code || Interpretation |
| 07 || PCS Ethernet |
| 08 || FC-1200into OPU2e |
|  0A | STM-1mapping into OPUO |
| 0B || STM-4 mapping into OPUO |

9.4 Trace Identifier (Trail Trace Identifier)

Tap the Trace Identifier button to display the screen shown below. There are tabs for Tx and RX settings of the TTI.
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Signal Expected SAPI
Expected DAPI
TIM

Frame

Pattern

© ALMIERR  |Received SAPI EEX SAPI TRACE
Received DAPI EEX DAPI TRACE
Received User OPERATION BYTES FOR USER DEFINE

‘,—
History

Trace ldentifier (Trail Trace Identifier)

Trail Trace Identifier

TTI similar to the JO byte in SONET/SDH, is used to identify the signal from the source to the
destination within the network. The TTI contains the so called Access Point Identifiers (API) which are
used to specify the Source Access Point Identifier (SAPI) and Destination Access Point Identifier
(DAPI). The APIs contain information regarding the country of origin, network operator and
administrative details.
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9.5 TCM Tasks (Tandem Connection Monitoring)

Tap the TCM Tasks button to display the screen shown below.

Stop

Signal Err inj.

Alarm
Frame

Results
Alarm/Err
Pattern AlS

LCK
2 ALMIERR BIAE

—————
History

TE—
LASER Off

TCM Tasks

Results are available for up to six tandem connections. The counts are numbers of seconds containing the error or indication.
Tandem connections and corresponding source and sink functions are defined in ITU-T G.707, G.709, and G.783.

TCM enables the user and its signal carriers to monitor the quality of the traffic that is transported between segments or connections
in the network. SONET/SDH allowed a single level of TCM to be configured, while ITU G.709 allows six levels of tandem connection
monitoring to be configured. The assignment of monitored connections is currently a manual process that involves an understanding
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between the different parties. There are various types of monitored connection topologies: cascaded, nested, and overlapping.

LTC: Loss of Tandem Connection Signal
OCI: Open Connection Indication

AIS: TC Alarm Indication Signal

LCK: Locked Defect

BDI: Backward Defect Indication

IAE: Incoming Alignment Error

BIAE: Backward Incoming Alignment Error
BEI: TC Backward Error Indication

Go back to top Go back to TOC
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10.0 SDH/SONET Tools

10.1 SDH/SONET Tools
Accessing SDH/SONET Tools
Tap on Home (main menu) >SONET/SDH Tools

10.1.1 Shortcuts

Overhead T San
Generator W

Trace T
Identifier

APS Testing

SDH/SONET Tools Menu

e Overhead Analyzer: Displays the Section Overhead (SOH) and Path Overhead (POH) bytes of the received channel.

e Overhead Generator: SDH mode. Used to edit Section Overhead (SOH) and Path Overhead (POH) bytes of the transmitted
channel.

e Pointer Tasks: Displays both AU and TU pointer values and generates AU and TU pointer movements.

o Pointer sequences according to ITU-T G.783 recommendations are also possible.

e Trace Identifier: Used to generate and edit JO, J1 and J2 path traces and set expected trace for received channel according
to G.831 recommendations.

e Payload Labels: Used to set the C2 and V5 Path Signal Labels which indicate the content of the High order/STS path and
Low order VCs/ VTs.

e APS Testing: Used to measure Automatic Protection Switching limits. Using selectable triggers, the drop out times of
tributary connections are measured and compared with preset values.

e Tributary Scan: Used to scan individual or multiple tributaries to verify routing and error free operation. Only available in VC-
12 or VC-11mode

e TCM Tasks: Used to analyze or edit the sequence of N1 and N2 TCM bytes by generating alarms and errors in the Tandem
connection sub-layer.

e Round Trip Delay (Propagation Delay): Measurement works by sending a test pattern. Bit errors are transmitted in the
pattern. The time it takes for the error to reach the receiver is the propagation time through the network.

Go back to top Go back to TOC
10.1.2 Overhead Analyzer

Tap the Overhead Analyzer button to display the SOH screens shown below. There are tabs for:

e SOH RX, which displays the bytes associated with the Section/LINE Overhead

e POH RX, which displays the bytes associated with the Path Overhead

e Summary, which displays the Path Traces (JO, J1, J2), APS (K1, K2), Synchronization status (S1), STS Path (C2), and VT
Path (v5) Signal Label bytes
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SOH

Tapping the applicable byte enables an automatic decode — a byte description including the Hexadecimal and Binary value is
provided. For some bytes, an advanced decode of the various bits is also available.

Section Overhead

The following is a partial list of SOH bytes and their corresponding functions:

Section Layer

Framing Bytes (A1/A2)

e The A1/A2 bytes indicate the beginning of the STM-N frame and provide a frame alignment pattern
o A1 is the 1st framing byte: 11110110 (Hex F6)
o A2 is the 2nd framing byte: 00101000 (Hex 28)

e Both A1 and A2 bytes are unscrambled
e The Frame Alignment Word of a STM-N frame is composed of (3 x N) A1 bytes followed by (3 x N) A2 bytes

Byte Decoder

A1 [Framing]

A1 [Framing] Byte

Path Trace Byte (J0)

e Regenerator section trace
e Used to transmit a 16 or 64-byte identifier (trace) (including a CRC-7 byte) repeatedly so that all regenerators can verify their

connection
e Used for continuity testing between regenerators

B1 Byte (RS-BIP)
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e An 8-bit even parity code used to check for transmission errors over the regenerator section
e Its value is calculated over all the bits of the STM-1 frame before scrambling
e The checksum value is placed in the RS overhead of the following STM-1 before scrambling

Byte Decoder

JO [R5 Path trace]
16 Bytas
VEEX RS

Path Trace Byte (J0)

Order Wire Byte (E1)
e Local order wire channel for voice communication between regenerators, cross connects, hubs and remote terminal locations
F1 Byte

e Section user channel
e Byte is allocated for user purpose to carry proprietary messages
e The channel is terminated at each regenerator location

Data Communications Channel Bytes (D1/D2/D3)

Data Communications Channel (DCC)

D1, D2 and D3 together form a 192kbps message channel for OAM purposes
It can generate internal or external messages

It can also be used as a BER function

Pointers

AU Pointers Bytes (H1/H2/H3)

e Enable transfer of STM-1 frames with STM-N frames and are processed by the MS terminating equipment

Byte Decoder

H1 [AU Painter]
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AU Pointer Byte

Go back to top Go back to TOC

Line Layer / Multiplexer Section

B2 Byte (MS-BIP)

e A 24-bit interleaved even parity code used to determine if transmission errors have occurred over the Multiplexer Section
e Its calculated over all the bits of the STM-1 frame except those in the Regenerator Section overhead
e The computed checksum is placed in the MSOH of the following STM-1 frame

K1 Byte (APS-Linear)

e Used to activate and deactivate the switching between the main and protection paths on a multiplexer section

e APS message type conforms to ITU-T G.783 and Bellcore GR.253 for Linear network architectures
o Bits 1-4 (G.783 Protocol)

1111 Lockout of protection

1110 Forced switch

1101 Signal fail, high priority (1:n only)
1100 Signal fail, low priority

1011 Signal degrade, high priority (1:n only)
1010 Signal degrade, low priority

1000 Manual switch

0110 Wait to restore

0100 Exercise

0010 Reverse request (bidirectional systems only)
0001 Do not revert

0000 No request

Other codes are unused

o Bits 5-8 selects channel used by APS messages

0000 Null channel
0001 to 1110 Channels 1 thru 14
1111 Extra traffic channel

Byte Decoder

K1 [APS Linear]

Mo Request

MULL

K1 Byte (APS-Linear)

Go back to top Go back to TOC

K1 Byte (APS-Ring)

e Used to activate and deactivate the switching between the main and protection paths on a multiplexer section

e APS message type conforms to ITU-T G.841/ Bellcore GR.253 Ring Network architectures
o Bits 1-4 are the condition
= 1111 Lockout of protection
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1110 Forced switch (span)
1101 Forced switch (ring)
1100 Signal fail (span)
1011 Signal fail (ring)
1010 Signal degrade (protection)
1001 Signal degrade (span)
1000 Signal degrade (ring)
0111 Manual switch (span)
0110 Manual switch (ring)
0101 Wait to restore
0100 Exercise (span)
0011 Exercise (ring)
0010 Reverse request (span)
0001 Reverse request (ring)
= 0000 No request
o Bits 5-8 are the destination node ID
= 0000 Null channel
= 0001 to 1110 Channels 1 thru 14
= 1111 Extra traffic channel

K2 Byte (APS-Linear)

e Conforms to ITU-T G.783 and Bellcore GR.253
e Used to activate and deactivate the switching between the main and protection paths on a multiplexer section
e Used to communicate Alarm Indication Signal (AIS) and Remote Defect Indication (RDI) conditions
o Bits 1-4 selects bridged channel used
o Bit 5 determines APS architecture
 1+1
= 1:N
o Bits 6-8
= 110 MS-RDI
= 111 MS-AIS
m Others Not used

K2 Byte (APS-Ring)

e Conforms to and follows ITU-T G.841 Bellcore GR.253 recommendations
e Used to activate and deactivate the switching between the main and protection paths on a multiplexer section
e Used to communicate Alarm Indication Signal (AIS) and Remote Defect Indication (RDI) conditions
o Bits 1-4 are the source node ID
o Bit 5is the path code
= 0 Short path
= 1 Long path
o Bits 6-8
= 000 Idle
001 Bridged
010 Bridged and switched
110 MS-RDI
111 MS-AIS
Others Not used
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Byte Decoder

Byte K2 [APS Linear]

Value

Channel

I
1+

P —-
]
Signal
Frame
Pattern
ALMERR
. T Future use
I

K2 Byte (APS-Linear)
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Data Communications Channel (DCC) Bytes (D4-D12)

e DCC - together these nine bytes form a 576kbps message channel for OAM purposes.
e They can be used for internally or externally generated messages or BER function.

S1 Byte (Synchronization Status)

e Synchronization status message byte contains information about the quality of the embedded timing and is used to inform the
remote Multiplexer of the clock quality used to generate signals.
o Bits 1-4 carry synchronization messages
o Bits 5-8
= 0000 Synchronized - Traceability Unknown
0001 Stratum 1
0100 Transit Node Clock
0111 Stratum 2
1010 Stratum 3
1100 SDH Minimum Clock
1101 Stratum 3e
1110 Previsional by the Network Operator
1111 Not used for synchronization
Other bytes are reserved

Byte Decoder

Byte 51 [Sync Status])

Value

Channel

Message

Quality unknawn

S1 Byte (Synchronization Status)

Order Wire Byte (E2)
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e A 64kbps voice communication channel between multiplexers.
e It's a channel used by craft persons and will be ignored as it passes through regenerators.
e The relief byte is used for ring protection
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Path Overhead Layer

The following is a partial list of POH bytes and their corresponding functions:

e J1 byte (STS Path Trace)

o High Order VC-N path trace byte

o A unique message is assigned to each path in a SDH network — therefore the path trace can be used to check
continuity between any location on a transmission path and the path source

o This user programmable byte repeatedly transmits a 15-byte string plus 1 (CRC-7) byte so that a receiver can
continually verify its connection with the transmitter

o A 64-byte free-format string is also permitted

o The message is transmitted one byte per VC-4 frame

Byte Decoder

J1 [HF Path trace]
16 Bytas
VEEX HP

J1 Byte (HP Path Trace)

e B3 byte
o Even code parity which determines if a transmission error has occurred over a path
o Its value is calculated over all the bits of the previous VC-4
o The computed checksum is placed in the B3 byte before scrambling

e C2 byte (HP signal label) for SDH mode
o Indicates mapping of the VC-n.
o The table below indicates the standard C2 binary values:

Multi_Service_Test Module_Manual_RevDO01 Page 130 of 546



Byte Decoder

C2 [HP Signal label]

TUG structure

C2 Byte (HP signal label)

C2 byte structure per TU-T G.707 recommendations
Bits1te4 | BitsSto8 | Hexwvalue Description

0ooo nooo 0o Uneguipped

nooo oo 01 Equipped non-specific

0ooo ooto 02 TUG structure

0ooo oo 03 Locked TU-n

0ooo o100 04 Asynchronous mapping of 34Mbit's or
45hbit's into a C3 container

0oo1 ooto 12 Azynchronous mapping of 140Mbit's into a
4 container

0o01 oo 13 ATM mapping

0001 0100 14 MAN DQDE mapping

ooo1 o1m 15 FOO! mapping

noo1 1000 18 HOLC/LAPS

oo 1010 14 10 Gigabit Ethernet mapping (IEEE 802 3)

0001 1011 1B Generic Framing Protocal {GFP)

0oo 1100 ic 10 Gigabit Fiberchannel mapping

0o1o ooaoo 20 Asynchronous rmapping of G0k

1111 oooo FE TU-T DB test signal mapping

111 1111 FF WIC-AIS (TCM)

Go back to top Go back to TOC

e G1 byte (Path status)
o

High Order path status byte
o Used to convey the path terminating status back to the originating path, thus allowing bidirectional monitoring of the

complete path

o Bits 1-4: Remote Error Indication (HP-REI) indicates number of bit errors detected by B3

o Bit 5: Remote Defect indication (HP-RDI) set to 1 if signal failure is detected

o Bits 6-7: Enhanced RDI information to differentiate between payload defects (HP-PLM), connectivity defects (HP-TIM,
HP-UNQ) and server defects (HP-AIS, LOP)
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Byte Decoder

G1 [HP Status]

G1 Byte (HP Status)
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e F2 byte (HP user channel)
o High Order Path user channel
o VC-4 path user channel used for communication between path elements

H4 byte (TU Indicator)

o Position or Sequence Indicator
o Multiframe phase indicator used for tributary structured payloads

F3 byte (LP) user channel

o Used for communication between path elements and is payload dependent.

K3 byte (HP APS)

o Bits 1-4 are used for protection switching of VC-3 & 4 paths.
o Bits 5-8 are a currently not used

N1 byte (HP)

o Allocated to provide a High Order (HP) Tandem Connection monitoring function for contiguously concatenated VC-4,
VC-4 and VC-3 levels.
m Bits 1-4: Used as an Incoming Error Count (IEC) per G.707
= Bit 5: Operates as the TC-REI to indicate errored blocks occurring within the tandem connection
m Bit 6: Operates as the OEIl to indicate errored blocks egressing the VC-n
m Bits 7-8: Operate in 76 multi-frame structure;
o Frames 1-8 > Frame Alignment Signal (FAS)
m Frames 9-72 > The Access Point Identifier of the tandem connection (TC-API)
= Frames 73-76 > TC-RDI indicating defects that have occurred in the tandem connection to the far-end
s Frame 74 > ODI indicating to the far-end that AU/TU-AIS has been inserted into egressing AU-n TU-n due to
defects before or within the tandem connection
m Frames 73-76 > Reserved capacity

e V5 byte (LP signal label)
o Byte contains error analysis, signal label and path status information
o Continuous monitoring of anomalies or defects and payload composition at the path end or along the path
Bits 1-2 provides error checking (BIP-2)
Bit 3 is the LP-REI (0 = no error, 1 = errors)
Bit 4 is the LP-RFI (0 = no error, 1 = errors)
Bits 5-7 provide the VC-12 signal label

000 Unequipped

001 Equipped (non-specific)
010 Asynchronous

011 Bit synchronous

100 Byte synchronous

101 Extended
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m 110 0.181 test signal (TSS4)
= 111 VC-AIS
m Bit 8 is the VC12 path LP-RDI normally set to zero unless there is an error condition (AlS)

Byte Decoder

Byte V& [VT Signal Label]
Yalue

BIP

REI

RFI

Labal

V5 Byte (VT signal label)
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e J2 byte (LP)
o Used to transmit a configurable 16-byte identifier that enables the receiving path to continuously verify its connection
with the transmitter
o Uses the same byte structure as the JO and J1 bytes

e N2 byte (LP)
o Provides LP/VT tandem connection monitoring function (LP-TCM) for the VC-11 and VC-12 levels
Bits 1-2: even parity error checking BIP-2 for the tandem connection
Bit 3: Set to “1”
Bit 4: Incoming AIS indicator (0O = no defect; 1 = defect occurred before tandem connection)
Bit 5: TC-REI indicating errored blocks caused in the tandem connection
Bit 6: OEI indicating errored blocks of the egressing VC-n
m Bits 7-8: Operate in a 76 multi-frame structure:
o Multiframe structure consists of:
m Frames 1-8 >Frame Alignment Signal (FAS)
m Frames 9-72 > The Access Point Identifier of the tandem connection (TC-API)
m Frames 73-76 > TC-RDI indicating defects that have occurred in the tandem connection to the far-end
m Frame 74 > ODI indicating to the far-end that AU/TU-AIS has been inserted into egressing AU-n/ TU-n due to
defects before or within the tandem connection
m Frames 73-76 > Reserved capacity

M2 byte structure per ITU-T G707 recommendations

Bit 1 Bit 2 Bit 3 Bit4 Bits Bits Bit 7 Bit8
BIF-2 Fiwed [1) -AIS TC-REI QE! TC-API, TC-RD,
OO0, Reserved

e K4 byte (LP path Extended Label)
o When bits 5-7 of V5 byte are set to 101 (value = 5), then the signal label in K4 byte becomes valid where:
m Bit 1 is allocated to the extended signal label
Bit 2 is allocated to virtual concatenation
Bits 3 and 4 are unassigned and are reserved for LP APS signaling
Bits 5, 6, 7 are allocated for optional use
Bit 8 is unassigned
Bits 12-19 contain the
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K4 byte structure per ITU-T G.70T recommeandations

Bit 1 Bit 2 Bit 3 Bit4 Bits Hit & Bit7 Eitg
m
=1 o - Q c
3 leic| 8 g :
%3 %%g @ 3 W,
3 38 @ =R @
2 128 2 & R
E e & $ -4
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e Summary
o The Summary tab displays the summary screen listing the major bytes of the received SDH signal.
o Displays the Path Trace Identifiers (JO, J1, J2), APS (K1, K2), Synchronization status (S1), and HP (C2) and LP (V5)

Signal Label bytes.
m Column #1 - Indicates the byte type
= Column #2 - Provides the hexadecimal value of the byte (if applicable)
= Column #3 - Provides a byte decode (Please refer to the byte definitions for an explanation of the listed bytes)

Summary

Summary

Path Traces

' (SP) indicates a space between the message characters.
® The message is displayed in red when an alarm condition is detected.
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10.1.3 Overhead Generator
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Tap the Overhead Generator button to display the OH screens shown below. There are three tabs:

e SOH TX, which allows editing of select bytes associated with the Section Overhead. Editing of JO, K1, K2, S1 is permitted as

follows:
o Hexadecimal value using pop-up keypad.
o Binary values using simple on-screen bit toggle or pop-up keypad.
o Convenient drop-down selections. In some instances, the selections will be available over multiple pages.

While programming of most overhead bytes is possible using the OH Generator feature, dedicated functions are
available for Pointer Tasks, Payload Labels, Trace Identifier, APS Testing, TCM testing. In some instances, more

advanced editing is possible using the dedicated functions..

Byte Generator

Byte 51 [Sync Status]

Walue

Channel

Message

S1 Byte from SOH

e POH TX, which allows editing of select bytes associated with the Path Overhead.
o Editing of J1, C2, H4, G1, Z5, and J2, V5, Z6 is permitted as follows:
= Hexadecimal value using pop-up keypad.
= Binary values using simple on-screen bit toggle or pop-up keypad.
= Convenient drop-down selections. In some instances, the drop-down options will be available over multiple

pages.
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Byte Generator

C2 [HP Signal label]

TUG structure

C2 Byte from POH

Overhead Generator

Programming most overhead bytes is possible using the OH Generator feature, however dedicated test
functions are available for Pointer Tasks, Payload Labels, Trace Identifier, APS Testing, TCM testing.
In some instances, more advanced editing is possible using the dedicated functions.

Go back to top Go back to TOC
10.1.4 Pointer Tasks

Tap the Pointer Tasks button to display the Pointer testing screens.

6 Overhead

b Generator T

[T
PPN Trace ORI BT
Al |dentifier

p——.
780 APS Testing
“LASER Off

——

7780 TCM Tasks

]

Sl Round Trip
L7 De oy

SDH/SONET Tools Menu

10.1.4.1 Pointer Analysis

Pointers keep SDH signals synchronous by compensating for timing differences without having to use stuffing bits. Pointers are
allowed to move up or down every three frames however the actual rate should be slower. The Administrative Unit (AU) and the
Tributary Unit (TU) each has its own pointer and the unit has two tabs for displaying the values and measurements.

e For AU pointers:
o SS bits — Displays bits 5 and 6 of the H1 byte to indicate SDH [10], SONET [00], Unknown [01] and [11] signal type
o Pointer value — Displays the H1 and H2 values (addresses) indicating the offset in bytes between the pointer and first
byte of the AU-n
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o

LOP (Loss of Pointer)
PJE and NJE

o

o

o Difference and Sum

Signal

Frame

. Pattern

. ALMERR

Ganerator

ALl Pointer
55 Bits

Painter Yalus

LoP

PJE

NJE

NDF

e oi

-1 W™ implied Offsat [ppm)
m .

e For TU pointers:

Pointer value

LOP (Loss of Pointer)
PJE and NJE

NDF or New Data Flags
Difference and Sum

o

O O o o

Signal
. Frame
. Pattern

- ALMERR

[ ) files
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10.1.4.2 Pointer Generation

Sum

Analysis > AU tab

Ganerator

TU Painter

Pointer Yalua

LoP

PJE

NJE

MNOF

Diift

Sum

Implied Offset [ppm]

Analysis > TU tab

The Pointer generator is able to generate individual pointer movements as follows:

e For AU pointers:

o SS bits: Program bits 5 and 6 of the H1 byte to be either SDH [10], SONET [00], Unknown [01] or [11].

Stop

* SDHFAS

P ——
S50H MS RDI

AT

Stap
" SDHFAS
“SDH MS RDI

TR

NDF or New Data Flag. NDF is enabled when all bits match “1001” (or "0001", "1101", "1011" and "1000") and is
disabled when all bits match "0110" (or "1110", "0010", "0100", "0111").

o Pointer value: Transmits a new pointer address or value with or without a new data flag (NDF). Configurable in a range

of 0 to 782 pointers.

o Increment (INC) or Decrement (DEC) pointers with identical polarity by 1 byte in single steps.
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Adjustment

Insertion
Continuous
100

Generator > AU tab

e For TU pointers
o TU Pointer value: Set value in a range of 0 to 784 (TU-3) and 0 to 139 (TU-12)
o TU-11 Pointer value: Set value in a range of 0 to 109 (TU-11)
o Increment (INC) or Decrement (DEC) pointer value by 1 byte is single steps

Adjustment

Insertion

Cantinuaus
100

Generator > TU tab
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10.1.4.3 Pointer Sequences

The Pointer generator is also able to generate Standard ITU-T G.783 and ANSI T1.105.03 and Bellcore GR-253 sequences as
follows:

e Sequence: Decide how to affect the pointer sequence
e Basic: Specify whether the pointer is increasing or decreasing
o Select Inc to increase the pointer value
o Select Dec to decrease the pointer value
o Select New Value to set new pointer value
Single Alternating: Increase or decrease the pointer value
Burst: Generate a sequence of changes in the pointer value in one direction only (increase or decrease)
Transient Burst: Generate changes in the phase of the pointer adjustment
Periodic: Generate periodic changes in the pointer value
87-3: Generate an 87-3 pattern (87 consecutive pointer adjustments, 3 consecutive pointer value, with no adjustments)
87-3 Add: Generate an 87-3 pattern (87 consecutive pointer adjustments, 3 consecutive pointer value, added to have an
additional pointer value)
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e 87-3 Cancel: Generate an 87-3 pattern (87 consecutive pointer adjustments, 3 consecutive pointer value, reduced the

number of adjustments by one)
e Unit: Select the type of unit to count: Frames

o N: Specify the number of pointer adjustments in a row: 1—9999 (default=6)
o T: Specify the average pointer spacing in time. T is known as T1 to T5 in G.783: (default=4)

m T1, T4: 0.25ms to 600s or 2 to 4,800,000 frames/multiframes
m T2, T3:0.25ms to 10s or 2 to 80,000 frames/multiframes

m T5: Oms to 600s or 0 to 4,800,000 frames/multiframes

Genarator

K

BIT

———
T SDHLOS

G.873 > AU tab

i _. Alarm/Err

" LASER Off *

Sanghe Altermating Singhe of cpposite polarity *

Regular Add Regular plus one double +&Add

Regular Cancel Regularwith one missing +&Cancel
Double Altemating Double of oppasite polarity -

Single Single *

Bawst Burst #+++Burst

873 STS periodic 87-3 patiem 8713

87-3Add STS periodic 87-3Add position +8T38&Add
87-3 Cancel 5TS penodic 87-3 Cancel position +8713 & Cancel
Periodic Add Periodic Add position | +Periodical & Add
Penodic Cancel Penodic Cancel position | +Penodical & Cancel
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G.873 > TU tab

T LASER Off *
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Pointer Sequence Testing

e |tis recommended to run one sequence with positive adjustments followed by a sequence with
negative adjustments. Performing the measurement at the maximum positive and negative
frequency offset applicable to the line rate increases the stress on the pointer processor.

e The test procedure includes an initialization period followed by a cool down period of 30 seconds
with no pointer movements.

Go back to top Go back to TOC
10.1.5 Trace Identifier

Tap the Trace Identifier button to display the path trace testing application and screens.

Overhead Start

Generator e,
SOH FAS

i Pointer ™l Trace ]
Tasks 50 Identifier

.75
<

SDH/SONET Tools Menu

There are dedicated tabs for Transmitted and Received (expected) path traces and setups.
10.1.5.1 Transmitted Traces (TX)

e JO [RS]: Regenerator section trace

o Program a 1 or 16-byte identifier to check the connection between regenerators
e J1[HP]: High order path section trace

o Program a 16 or 64-byte identifier to check the high order transmission path
e J2 [LP]: Low order path section trace

o Program a 16 or 64-byte identifier to check the low order transmission path

To program or edit the transmitted trace, tap the applicable trace box to display the pop-up keyboard.
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Stap

“SOMET FAS

S Trace Len

S Trace “Tine ROI

TX -JO [S]
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10.1.5.2 Received Traces (RX)

e JO [RS]: Regenerator section trace
o Program a 1 or 16-byte identifier to set and check the expected trace
o Enable or disable the TIM (Trace Identifier Mismatch) alarm

e J1[HP Path]: High order path section trace.
o Program a 16 or 64-byte identifier to set and check the expected trace
o Enable or disable the TIM (Trace Identifier Mismatch) alarm

e J2 [LP Path]: Low order path section trace
o Program a 16 or 64-byte identifier to set and check the expected trace
o Enable or disable the TIM (Trace Identifier Mismatch) alarm

Stap
“SONET FAS
S Trace Len
S Trace “Line RO
TiM Enabled

RX -JO[S]

Go back to top Go back to TOC
10.1.6 Payload Labels

This function is used to set the C2 and V5 Path Signal Labels which indicate the content of the High order and Low order VCs.
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Generator - ;
SDHTAS

-
Trace SDH MS ADI

Identifier

APS Testing

TCM Tasks

SDH/SONET Tools Menu

Tap the Payload Label Button to display the payload label screens. There are dedicated tabs for Transmitted and Received payload
labels and setups:

e C2 [HP Path]: Path signal label
o Specifies the mapping type in the VC-n
o Program the TX or RX label by editing the hexadecimal value or by using the convenient drop-down menu selection
o For the RX label, enable or disable the Payload Mismatch (PLM) Alarm

Signal

TUG Structure b J| T SDHLOS

TX C2 [HP]

e V5 [LP Path]: Path signal label
o Program the TX and RX label by editing the hexadecimal value or by using the convenient drop-down menu selection
o For the RX label, enable or disable the Payload Mismatch (PLM) Alarm
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T SDHLOS

TX V5 [LP]
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10.1.7 APS Tasks
10.1.7.1 APS Timing

This function measures the Automatic Protection Switching (APS) limits of the network. APS applies only to the Multiplex sections of
a SDH network and enables network elements to re-route traffic to a backup circuit in the event of network failure or problems. The
protection mechanism is coordinated by the K1 and K2 bytes in the Multiplexer Section Overhead.

e APS Standards
The principles and protocols of APS in SDH networks are defined in ITU-T G.783 and G.841 and Bellcore GR-253
recommendations for Linear and Ring network architectures respectively. According to recommendations, the re-routing of
the signal has to occur within 50ms. Protection switching is initiated as a result of one of the following conditions:
o “Hard” Failure (SF) condition — Loss of Signal (LOS), MS-AIS, BER > 1 x 1073
o “Soft” Failure (SD) condition — Signal degradation when BER exceeds a predetermined threshold. Normally over a

provisioned range of 1 x 1010 1 x 10°°.

w See section 6.7.5 Service Disruption Test (SDT) for APS (SDT) setup.
Tap the APS Testing button to display the APS testing screen shown below.
e Start: Press to begin the test.

e APS Test Procedure:
o The test set should be connected to a tributary port of network element or transmission system to ensure that the
switching time is measured for the service transported by the SDH network
o Ensure that no errors or alarms are present on the transmission system because this will impact the measurement
o The measurement will be triggered depending on the condition configured
o The test set measures how long the AIS event remains present after the event is first recognized and will continue to
measure the total disruption time in the event of multiple disruptions
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10.1.7.2 APS Sequence

The associated K1/K2 sequence and received K1/K2 bytes may be captured.

APS Timing APS Sequence

OO000000
> Frame e Mo E-qu“t
Hull Channel

. Pattern

[ K2 | 00000000
Mull Channel
. ALMERR b 1+1

Event Details

Go back to top Go back to TOC

10.1.8 Tandem Connection Monitoring (TCM)
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Enabled on VNG
Results P—

UNEQ LTe AT
AlS
ALMERR |ODI
IEC

4 IE Re!
QEl

Frame

Pattern

HP Setup

e TCM Standards
The Tandem paths are defined in ITU recommendation G.707 Annex D and Annex E

o G.707 Annex D for VC4 and VC3

o G.707 Annex E for VC2 and VC1

o G.707 defines a tandem connection source and sink and describes the responses of each when defect (alarm) and

error conditions are detected

o Tandem connection maintenance signals are carried in:
= N1 byte for VC4 and VC3
= N2 byte for VC2 and VC
= These two bytes are structured similarly, but their functions are not identical

N1 byto atruciurs

bt | 2 | b3 | ba b5 b6 b7 | b8
IEC TC-RE! OEl | TC-APId, TC-D1,0DI,
{1alE) rasoervad

MNZ byte strusiure

1 | b2 %] b4 b5 bE b7 | b
TC-BI1P 1" L&ls TC-REI OEl | TC-APId, TC-RDI, 001,
resarvad
TEC: Incoming Error Count. Indicaies LADLS wivery sot do 11 10§ soabeelow 'y
LALS: Incorming AlS alarm
TC-REL: Tandem Connection Remote Error Indicaton
OEL Ctgaoing Error Inadication
TC-AFLa Tandem Connection Accoess Point [dentifier (1 -Dyte moessago)
TC-RIN Tandem Connection Remote Defect Indication
O Cutgoing Deloct Indication
TC-B1 Z-bit Bit Inverleaved Parity for Tandem Connection
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10.1.9 Tributary Scan

This function requires VC12 or VT-1.5 mapping and allows for a quick check of the signal structure, trace identifier, and the payload.

An important part of any Add Drop Multiplexer (ADM) installation process is the verification of the path routing. Considering that an
STM-1 contains 63 x VC-12’s and a STM-4 contains 252 x VC-12’s checking each path manually can be very time consuming.

The unit automatically performs a sequential BER test on each SDH tributary (C12 channel) - mapping can be either via AU-4 or AU-
3. The unit checks for alarms in the received signal, the SDH structure, and for synchronization of the selected test pattern in all
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channels. The result for each channel is entered in a table:

K.L.M.: ITU-T Tributary numbering scheme

Report: Pass (OK)

J2 trace: Corresponds to the VT trace being transmitted

Label: Corresponds to the V5 byte signal label being transmitted

12 Trace
VEEX LP

EXLP
VEEX LP

L4 ] Page 1 of 558 o

Tributary Scan

Go back to top Go back to TOC
10.1.10 Round Trip Delay

The Round Trip Delay (Propagation Delay) measurement works by sending a test pattern with an error. The time it takes for the
error to reach the receiver is the propagation time through the network.

e Select SDH as TX/RX standard.
e View the Round Trip Delay of a looped back signal.
e Set check box on Setup RX pattern to Out-of-Service.

[ Results

—— | T [mg.]

* signal Result

s Frame

Pattern

ALMERR

Round Trip Delay Results

10.1.11 Jitter and Wander

For more information on Jitter and Wander, please see the Jitter and Wander Application section.

Go back to top Go back to TOC
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10.2 SONET Tools
Accessing SDH/SONET Tools
Tap on Home (main menu) >SONET/SDH Tools

10.2.1 Shortcuts

Overhead . sar .
Generator W

Trace 3
Identifier

T
<

L 720l TCM Tasks

24

SDH/SONET Tools Menu

e Overhead Analyzer: Displays the Section/Line Overhead (SOH) and STS Path Overhead (POH) bytes of the received
channel.

e Overhead Generator: Used to edit Section/Line Overhead (SOH) and STS Path Overhead (POH) bytes of the received
channel.

e Pointer Tasks: Displays both STS and VT pointer values and generates STS and VT pointer movements. Pointer sequences
according to Bellcore GR.253 recommendations are also possible.

e Trace Identifier: Used to generate and edit JO, J1 and J2 path traces and set expected trace for received channel according
to G.831 recommendations.

e Payload Labels: Used to set the C2 and V5 Path Signal Labels which indicate the content of the STS path and VTs.

e APS Testing: Used to measure Automatic Protection Switching limits. Using selectable triggers, the drop out times of
tributary connections are measured and compared with preset values.

e TCM Tasks: Used to analyze or edit the sequence of Z5 and Z6 TCM bytes by generating alarms and errors in the Tandem
connection sub-layer.

e Tributary Scan: Used to scan individual or multiple tributaries to verify routing and error free operation. Available in VT-1.5 or
VT-2 mode

e Round Trip Delay (Propagation Delay): Measurement works by sending a test pattern. Bit errors are transmitted in the
pattern. The time it takes for the error to reach the receiver is the propagation time through the network.

Go back to top Go back to TOC
10.2.2 Overhead Analyzer

Tap the Overhead Analyzer button to display the OH screens shown below. There are tabs for:

e SOH RX, which displays the bytes associated with the Section/LINE Overhead

e POH RX, which displays the bytes associated with the Path Overhead

e Summary, which displays the Path Traces (JO, J1, J2), APS (K1, K2), Synchronization status (S1), STS Path (C2), and VT
Path (v5) Signal Label bytes
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SOH

Tapping the applicable byte enables an automatic decode — a byte description including the Hexadecimal and Binary value is
provided. For some bytes, an advanced decode of the various bits is also available.

Section Overhead

The following is a partial list of SOH bytes and their corresponding functions:

Section Layer

Framing Bytes (A1/A2)

e The A1/A2 bytes indicate the beginning of the STS-N frame and provide a frame alignment pattern
o A1 is the 1st framing byte: 11110110 (Hex F6)
o A2 is the 2nd framing byte: 00101000 (Hex 28)

e Both A1 and A2 bytes are unscrambled
e The Frame Alignment Word of a STS-N frame is composed of (3 x N) A1 bytes followed by (3 x N) A2 bytes

Byte Decoder

A1 [Framing]

A1 (Framing) Byte

Path Trace Byte (J0)

e Regenerator section trace
e Used to transmit a 16 or 64-byte identifier (trace) (including a CRC-7 byte) repeatedly so that all regenerators can verify their

connection
e Used for continuity testing between regenerators

B1 Byte (RS-BIP)
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e An 8-bit even parity code used to check for transmission errors over the regenerator section.
e Its value is calculated over all the bits of the STS-N frame before scrambling
e The checksum value is placed in the SECTION overhead of the following STS-N before scrambling

Byte Decoder

|1 [8ectiongiP]
:
nfo0f100

B1 (Section-BIP) Byte

Order Wire Byte (E1)
e Local order wire channel for voice communication between regenerators, cross connects, hubs and remote terminal locations
F1 Byte

e Section user channel
e Byte is allocated for user purpose to carry proprietary messages
e The channel is terminated at each regenerator location

Data Communications Channel Bytes (D1/D2/D3)

e Data Communications Channel (DCC)
e D1, D2 and D3 together form a 192kbps message channel for OAM purposes
e It can generate internal or external messages
e |t can also be used as a BER function
Byte Decoder
Signal Ol [Section-DGC]
Walue 0
Frame Binary DODOODDD
Fatterm
AL MIERR
| Files_|
D1 Byte
Pointers

H1/H2/H3 Bytes (STS Pointers)
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e Enable transfer of STS-3 frames with STS-N frames and are processed by the MS terminating equipment

Byte Decoder

H1 [Line Painter]
2
01100010

H1 Pointer Byte

Go back to top Go back to TOC
Line Layer

B2 Byte

e A 24-bit interleaved even parity code used to determine if transmission errors have occurred over the Section Layer
e Its calculated over all the bits of the STS-3 frame except those in the Section overhead
e The computed checksum is placed in the TOH of the following STS-N frame

Byte Decoder

Byte B2 LineBIF]

Walue 2

Binary 01110040

B2 Byte

K1 Byte (APS-Linear)

e Used to activate and deactivate the switching between the main and protection paths on a multiplexer section
e APS message type conforms to ITU-T G.783 and Bellcore GR.253 for Linear network architectures

o Bits 1-4 (G.783 Protocol)

= 1111 Lockout of protection

1110 Forced switch
1101 Signal fail, high priority (1:n only)
1100 Signal fail, low priority
1011 Signal degrade, high priority (1:n only)
1010 Signal degrade, low priority
1000 Manual switch
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0110 Wait to restore

0100 Exercise

0010 Reverse request (bidirectional systems only)
0001 Do not revert

0000 No request

Other codes are unused

o Bits 5-8 selects channel used by APS messages

0000 Null channel
0001 to 1110 Channels 1 thru 14
1111 Extra traffic channels

— Byte Decoder

K1 [AFS Linear]

Value

Metsage

i Mo Regquest

MULL

K1 Byte (APS-Linear)

K1 Byte (APS-Ring)

e Used to activate and deactivate the switching between the main and protection paths on a multiplexer section

e APS message type conforms to ITU-T G.841/ Bellcore GR.253 Ring Network architectures
o Bits 1-4 are the condition

1111 Lockout of protection
1110 Forced switch (span)
1101 Forced switch (ring)
1100 Signal fail (span)

1011 Signal fail (ring)

1010 Signal degrade (protection)
1001 Signal degrade (span)
1000 Signal degrade (ring)
0111 Manual switch (span)
0110 Manual switch (ring)
0101 Wait to restore

0100 Exercise (span)

0011 Exercise (ring)

0010 Reverse request (span)
0001 Reverse request (ring)
0000 No request

o Bits 5-8 are the destination node ID

0000 Null channel
0001 to 1110 Channels 1 thru 14
1111 Extra traffic channel

K2 Byte (APS-Linear)

e Conforms to ITU-T G.783 Bellcore GR.253

e Used to activate and deactivate the switching between the main and protection paths on a multiplexer section

e Used to communicate Alarm Indication Signal (AIS) and Remote Defect Indication (RDI) conditions
o Bits 1-4 selects bridged channel used
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Bit 5 determines APS architecture
n 1+1
s 1:N
o Bits 6-8
= 110 RDI-L
s 111 AIS-L
m Others Not used

K2 Byte (APS-Ring)

e Conforms to and follows ITU-T G.841 Bellcore GR.253 recommendations
e Used to activate and deactivate the switching between the main and protection paths on a multiplexer section
e Used to communicate Alarm Indication Signal (AIS) and Remote Defect Indication (RDI) conditions
o Bits 1-4 are the source node ID
o Bit 5 is the path code
= 0 Short path
= 1 Long path
o Bits 6-8
= 000 Idle
001 Bridged
010 Bridged and switched
110 RDI-L
111 AIS-L
Others Not used

e Byte Decoder

Signal Byte K2 [APS Linear]

Value

Channel
|
i 141

| Future use

Frame
Pattern
ALM/ERR

| Tosis.
& “:

K2 Byte (APS-Linear)

Data Communications Channel (DCC) Bytes (D4-D12)

e Data Communications Channel (DCC) — together these nine bytes form a 576kbps message channel for OAM purposes.
e They can be used for internally or externally generated messages or BER function.

S1 Byte (Synchronization Status)

e Synchronization status message byte contains information about the quality of the embedded timing and is used to inform the
remote Multiplexer of the clock quality used to generate signals.
o Bits 1-4 carry synchronization messages
o Bits 5-8
= 0000 Synchronized - Traceability Unknown
0001 Stratum 1
0100 Transit Node Clock
0111 Stratum 2
1010 Stratum 3
1100 SONET Minimum Clock
1101 Stratum 3e
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1110 Provisionable by the Network Operator
= 1111 Not used for synchronization
m Other bytes are reserved

Byte Decoder

Byte 51 [Sync Status]

Value

Channel

Message

Qual unknown

S1 Byte (Synchronization Status)

Order Wire Byte (E2)

e A 64 kbps voice communication channel between multiplexers.
e It's a channel used by craft persons and will be ignored as it passes through regenerators.
e The relief byte is used for ring protection

Go back to top Go back to TOC
Path Overhead Layer

The following is a partial list of POH bytes and their corresponding functions:

e J1 byte (STS Path Trace)

o High Order STS-N path trace byte

o An unique message is assigned to each path in a SONET network — therefore the path trace can be used to check
continuity between any location on a transmission path and the path source

o This user programmable byte repeatedly transmits a 15-byte string plus 1 (CRC-7) byte so that a receiver can
continually verify its connection with the transmitter

o A 64-byte free-format string is also permitted

o The message is transmitted one byte per STS-3 frame

Byte Decoder

J1[STS Path trace]
16 Bytes
VEEX HP

J1 Byte (STS Path Trace)
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e B3 byte
o Even code parity which determines if a transmission error has occurred over a path
o lIts value is calculated over all the bits of the previous STS-3
o The computed checksum is placed in the B3 byte before scrambling

Byte Decoder

B3 [STS Path BIP]

B3 Byte (STS Path BIP)

e C2 byte (STS path signal label)
o Indicate the type of payload being transported in the STS, SPE, including the status of the mapped payloads.
o The table below indicates the standard C2 binary values:

Byte Decoder

C2 [STS Path Signal label]

VT structure

C2 Byte (STS Path signal label)

| C2 byte structure per GR.253 recommendations |
|Code[hex]|| Payload type |
| o0 | Unequipped |
| o1 | Equipped non-specific (standard payload) |
| 02 | Floating VT mode |
| 03 | Locked VT mode |
| 04 || Asynchronous mapping for DS3 |
| 12 || Asynchronous mapping for 139.264Mbps |
| 13 | Mapping for ATM |
| 14 || Mapping for DQDB |
| 15 || Asynchronous mapping for FDDI |
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| 16 || Mapping for HDLC over SONET |
| E1 | STS-1 payload with 1 VT-x payload defect |
| E2 | STS-1 payload with 2 VT-x payload defects |
| B3 | STS-1 payload with 3 VT-x payload defects |
| E4 | STS-1 payload with 4 VT-x payload defects |
| E5 || STS-1 payload with 5 VT-x payload defects |
| E6 || STS-1 payload with 6 VT-x payload defects |
| E7 | STS-1 payload with 7 VT-x payload defects |
| E8 || STS-1 payload with 8 VT-x payload defects |
| E9 | STS-1 payload with 9 VT-x payload defects |
| EA || STS-1 payload with 10 VT-x payload defects |
| EB | STS-1 payload with 11 VT-x payload defects |
| Ec | STS-1 payload with 12 VT-x payload defects |
| ED | STS-1 payload with 13 VT-x payload defects |
| Ee | STS-1 payload with 14 VT-x payload defects |
| EF | STS-1 payload with 15 VT-x payload defects |
| Fo | STS-1 payload with 16 VT-x payload defects |
| F1 STS-1 payload with 17 VT-x payload defects |
| F2 STS-1 payload with 18 VT-x payload defects |
R STS-1 payload with 19 VT-x payload defects |
| Fa | STS-1 payload with 20 VT-x payload defects |
| F5 | STS-1 payload with 21 VT-x payload defects |
| Fe | STS-1 payload with 22 VT-x payload defects |
| F7 || STS-1 payload with 23 VT-x payload defects |
| F8 | STS-1 payload with 24 VT-x payload defects |
| F9 | STS-1 payload with 25 VT-x payload defects |
| FA | STS-1 payload with 26 VT-x payload defects |
| B | STS-1 payload with 27 VT-x payload defects |
FC STS-1 payload with 28 VT-x payload defects, or STS-1, STS-3C, etc., with
a non-VT payload defect (DS3, FDDI, etc.)

e G1 byte (Path status)
[o]

High Order path status byte

complete path

o Bits 1-4: Remote Error Indication (REI-P) indicates number of bit errors detected by B3
o Bit 5: Remote Defect indication (RDI-P) set to 1 if signal failure is detected
o Bits 6-7: Enhanced RDI information to differentiate between payload defects (PLM-P), connectivity defects (TIM-P,

UNQ-P) and server defects (AlIS-P, LOP-P)
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Byte Decoder

G1 [HP Status]

G1 Byte (HP Status)

e F2 byte (Path user channel)
o STS Path user channel
o STS-3# path user channel used for communication between path elements

e H4 byte (VT Indicator)
o Position or Sequence Indicator
o Multiframe phase indicator used for tributary structured payloads

Byte Decoder

He VT Indicater]

H4 Byte (VT Indicator)

e Z3/Z4 byte (STS Path)
o Allocated for future use. Have no defined value. The receiver is required to ignore their content.

e Z5 byte (STS Path TCM)

o Allocated to provide a STS Path Tandem Connection monitoring function for contiguously concatenated STS-3 levels.
m Bits 1-4: Used as an Incoming Error Count (IEC)
m Bit 5: Operates as the TC-REI to indicate errored blocks occurring within the tandem connection
m Bit 6: Operates as the OEI to indicate errored blocks egressing the STS-n
m Bits 7-8: Operate in 76 multi-frame structure:

o Frames 1-8 > Frame Alignment Signal (FAS)
= Frames 9-72 > The Access Point Identifier of the Tandem Connection (TC-API)
m Frames 73-76 > TC-RDI indicating defects that have occurred in the tandem connection to the far-end
m Frame 74 > ODI indicating to the far-end that AU/TU-AIS has been inserted into egressing STS-n VTG-n due to

defects before or within the tandem connection
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Frames 73-76 > Reserved capacity

25 byte structure

bt b2 b3 bd b5 b6 b7 h&
|EC TC-REI DEI TC-APId, TC-D1,0D1,
HAIS) reserved

= Signal

Z5 Byte (Path TCM)

.Hrte

Value

- Frame 1IEC

REI
OEI

. Pattern

ALMERR Various

p——
L} F

e V5 byte (VT path overhead)

o The first byte of a VT SPE provides the functions of error checking, signal label and path status.
o Continuous monitoring of anomalies or defects and payload composition at the path end or along the path

= Bits 1-2 provides error checking (BIP-2)
= Bit 3 is the REI-V (0 = no error, 1 = errors), that is sent back towards an originating VT PTE if errors were
detected by the BIP-2.

m Bit 4 is reserved for mapping-specific functions.

m Bits 5-7 provide the VT signal label

000 Unequipped

001 Equipped (non-specific)

010 Asynchronous mapping for DS1
011 Bit synchronous mapping for DS1
100 Byte synchronous mapping for DS1

Byte Decoder

Z5 [P-TCM]

m Bit 8 is the VT path RDI-V normally set to zero unless there is an error condition (AlS)

BIF-2

REI-W RFI-%

Sigral lakasl

R DI

A =2

= =L

=1

(=

r | e |

Eit= 1 and 2: Pearformance monitoring
REI-%W (remotae arror indication) for WT path

Bit 3:
BEit <
BEita S5 ta 7
Bit &
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Signal

s Frame

.Hrt-:
Valus
BiP
REl

. Pattern

RFI

T ALMERR |Label

T eo

m
!
|

e J2 byte (VT path trace)
o Used to transmit a configurable 16-byte identifier that enables the receiving path to continuously verify its connection

with the transmitter

V5 Byte (VT signal label)

Byte Decoder

V& [VT Signal Label]

o Uses the same byte structure as the JO and J1 bytes

e Z6 byte (VT-TCM)
o Provides VT tandem connection monitoring function (TCM-V) for the VT-1.5, VT-2 levels.

e Multiframe structure consists of:
Frames 1-8 > Frame Alignment Signal (FAS)
Frames 9-72 > The Access Point Identifier of the Tandem Connection (TC-API)

o

o
o
o

Frames 73-76 > TC-RDI indicating defects that have occurred in the tandem connection to the far-end

Bits 1-2: even parity error checking BIP-2 for the tandem connection
Bit 3: Set to “1”
Bit 4: Incoming AIS indicator (0O = no defect; 1 = defect occurred before tandem connection)
Bit 5: TC-REI indicating errored blocks caused in the tandem connection
Bit 6: OEIl indicating errored blocks of the egressing STS-1n

Bits 7-8: operate in a 76 multi-frame structure:

Frame 74 > ODI indicating to the far-end that AIS-P/V has been inserted into egressing STS-1n VT-n due to defects

before or within the tandem connection

Frames 73-76 > Reserved capacity

Z6 byte structure
b1 b2 b3 bd b5 bé b7 hé
TC-B1P 1" IAlS TC-RE OEl | TC-APId, TC-RD1,0DI,
reserved
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= Signal

—— Byte Decoder

Z6 [YT-TCM]

Frame

Pattern

ALMERR

m Varlaus

m FT.

Z6 Byte (VT-TCM)

e Z7 byte (VT path Extended Label)
o If bits 5-7 of V5 byte are set to 101 (value = 5), then:
= The signal label in Z7 byte becomes valid where:

This is a 32-bit multi-frame string

Bit 1 is allocated to the extended signal label

Bit 2 is allocated to virtual concatenation

Bits 3 and 4 are unassigned and are reserved for VT APS signaling
Bits 5, 6, 7 are allocated for optional use

Bit 8 is unassigned

Go back to top Go back to TOC

e Summary

o The Summary tab displays the summary screen listing the major bytes of the received SONET signal.
m Column #1 - Indicates the byte type
= Column #2 - Provides the hexadecimal value of the byte (if applicable)
= Column #3 - Provides a byte decode (Please refer to the byte definitions for an explanation of the listed bytes)

e For Path traces, (SP) indicates a space between the message characters.
e The message will be displayed in red when an alarm condition is detected. In the example below, the C2
v byte has a PLM alarm (Payload Mismatch) (i.e., the received signal label does not match the transmitted

signal label).

Summary

Summary
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10.2.3 Overhead Generator

88 83| =8
AR HES
B 8| Es

5 83 87 83

5 89 o a2

fot
g

T 8| 8| R

TS 81 81 HB

CERIRNES o

82 81| 8|32

SOH

Tap the Overhead Generator button to display the OH screens shown below. There are three tabs:

e SOH TX, which allows editing of select bytes associated with the Section Overhead. Editing of JO, K1, K2, S1 is permitted as
follows:
o Hexadecimal value using pop-up keypad.

o Binary values using simple on-screen bit toggle or pop-up keypad.
o Convenient drop-down selections. In some instances, the selections will be available over multiple pages.

While programming of most overhead bytes is possible using the OH Generator feature, dedicated functions are
available for Pointer Tasks, Payload Labels, Trace Identifier, APS Testing, TCM testing. In some instances, more
advanced editing is possible using the dedicated functions.

T Byte Generator

> Signal Byte 51 [Sync Status])

Value

Frame Channel

Message

Pattern
ALMIERR
——
L R

S1 Byte from SOH

e POH TX, which allows editing of select bytes associated with the Path Overhead.
o Editing of J1, C2, H4, G1, Z5, and J2, V5, Z6 is permitted as follows:
m Hexadecimal value using pop-up keypad
m Binary values using simple on-screen bit toggle or pop-up keypad
m Convenient drop-down selections. In some instances, the drop-down options will be available over multiple

pages
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Byte Generator

C2 Byte from POH

Overhead Generator

Programming most overhead bytes is possible using the OH Generator feature, however dedicated test
functions are available for Pointer Tasks, Payload Labels, Trace Identifier, APS Testing, TCM testing.
In some instances, more advanced editing is possible using the dedicated functions.

e Summary displays the Path Trace Identifiers (JO, J1, J2), APS (K1, K2), Synchronization status (S1), HP (C2), and LP (V5)
Signal Label bytes. The operation is the same as the Overhead Analyzer function.

Go back to top Go back to TOC

10.2.4 Pointer Tasks

Tap the Pointer Tasks button to display the Pointer testing screens.

Generator ——
SONET FAS

Tmﬂﬂ‘ inq i ;
Identifier

SDH/SONET Tools Menu

Go back to top Go back to TOC

10.2.4.1 Pointer Analysis

Pointers keep SONET signals synchronous by compensating for timing differences without having to use stuffing bits. Pointers are
allowed to move up or down every three frames however the actual rate should be slower. The Administrative Unit (AU) and the
Tributary Unit (TU) each has its own pointer and the unit has two tabs for displaying the values and measurements.

Multi_Service_Test Module_Manual_RevDO01 Page 161 of 546


file:///192.168.127.17/TechPubsUK/Donna/D07-00-094P_Multi-Service_Test_Modules_User_Manual/RevD01/TX300s-TX320s_e_manual_TOC.html#contents

e For STS pointers:

o SS bits — displays bits 5 and 6 of the H1 byte to indicate SONET [10], SONET [00], Unknown [01] and [11] signal type

o Pointer value — displays the H1 and H2 values (addresses) indicating the offset in bytes between the pointer and first
byte of the STS-n

o LOP (Loss of Pointer)

o PJE and NJE

o NDF or New Data Flag. NDF is enabled when all bits match "1001" (or "0001", "1101", "1011" and "1000") and is
disabled when all bits match "0110" (or "1110", "0010", "0100", "0111").

o Difference and Sum

Stap

Signal — _SONET FAS

55 Bits “Tine ROT
Pointer Yalue
LOP
PJE
ALM/ERR MJE

HOF
e oin

Sum

1 W™ implied Offset [ppm)
[ ) Files

- Frame

e

. Pattern

Analysis > P Pointer

e For TV pointers:

o Pointer value
LOP (Loss of Pointer)
PJE and NJE
NDF or New Data Flags
Difference and Sum

O O o o

| ]
Ganaerator Stop

- “SONET FAS
~  Signal VT Pointer

Pointer Yalua “Tine AOI
Lop
PJE RarmErT
NJE
ALM/ERR NDF

Diff
B (sum

Impliad Offsat [ppm]

. Frame

. Pattern

[ ) Files

Analysis > VT tab
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10.2.4.2 Point Generator

The Pointer generator is able to generate individual pointer movements as follows:
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For STS pointers:
o SS bits: Program bits 5 and 6 of the H1 byte to be either SONET [10], SONET [00], Unknown [01] or [11].
o Pointer value: Transmits a new pointer address or value with or without a new data flag (NDF). Configurable in a range
of 0 to 782 pointers.
o Increment (INC) or Decrement (DEC) pointers with identical polarity by 1 byte in single steps.

T— Generator Stap

B i

SONETFAS

-
> Signal Sequence

55 Hits “line RO
HOF

Frame

Adjustmaent

ALMERR Insertion
Mode Continuous

P (Interval 100
m .

. Pattern

Generator > STS tab

e For VT pointers
o VT Pointer value: Set value in a range of 0 to 109 (VT-1.5) and 0 to 139 (VT-2)
o Increment (INC) or Decrement (DEC) pointer value by 1 byte is single steps

——————

Stap

eI

'Seque nece
HOF hd| © Lina ROI
Adjustmaent

Adjusemant ncremene W

Ingartion

Made antinuaus 3
interval 100 “LASER Off

Generator > VT tab

Go back to top Go back to TOC
10.2.4.3 Pointer Sequences

The Pointer generator is also able to generate Standard ITU-T G.783 and ANSI T1.105.03 and Bellcore GR-253 pointer sequences
as follows:

e Sequence: Decide how to affect the pointer sequence
o Basic: Specify whether the pointer is increasing or decreasing
o Select Inc to increase the pointer value
m Select Dec to decrease the pointer value
m Select New Value to set new pointer value
e Single Alternating: Increase or decrease the pointer value.
e Burst: Generate a sequence of changes in the pointer value in one direction only (increase or decrease).
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Transient Burst: Generate changes in the phase of the pointer adjustment
Periodic: Generate periodic changes in the pointer value.
87-3: Generate an 87-3 pattern (87 consecutive pointer adjustments, 3 consecutive pointer value, with no adjustments)
87-3 Add: Generate an 87-3 pattern (87 consecutive pointer adjustments, 3 consecutive pointer value, with added to have an
additional pointer value)
e 87-3 Cancel: Generate an 87-3 pattern (87 consecutive pointer adjustments, 3 consecutive pointer value, with reduce the
number of adjustments by one)
e Unit: Select the type of unit to count :Frames
o N: Specify the number of pointer adjustments in a row: 1—9999 (default=6)
o T: Specify the average pointer spacing in time. T is known as T1 to T5 in G.783: (default=4)
m T1, T4: 0.25ms to 600s or 2 to 4,800,000 frames/multiframes
m T2, T3:0.25ms to 10s or 2 to 80,000 frames/multiframes
m T5: Oms to 600s or 0 to 4,800,000 frames/multiframes

Single Allemating Singhe of opposite potarity *
Regular Add Regular plus one double +EAdd
Regular Cancel Regular with one missing s&Cancel
| Double Altemating | Double of opposite polarity e
single singie .
Burst Burst +++Buarst
873 | STS periodic 87-3 patiem et
| 87-3Add | STS pesiodic 87-3 Add position | +8T3 8 Add
87-3 Cancel 5TS penodic 87-3 Cancel position #8713 & Cancel
| Periodic Add | PeriodicAdd position | +Periodical & Add
: Peniodic Cancel Penodic Cancel position : +Penodical & Cancel

Stap

“CONET FAS

Sequence

Adjustment Line RDI

G.873 > STS tab

Pointer Sequence Testing

e It is recommended to run one sequence with positive adjustments followed by a sequence with
negative adjustments. Performing the measurement at the maximum positive and negative
frequency offset applicable to the line rate increases the stress on the pointer processor.

e The test procedure includes an initialization period followed by a cool down period of 30 seconds
with no pointer movements.

Go back to top Go back to TOC
10.2.5 Trace ldentifier
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Tap the Trace Identifier button to display the path trace testing screens shown below. There are dedicated tabs for Transmitted and
Received (expected) path traces and setups.

Overhead
Generator

“COMET FAS

. Signal

“Line ROl
(R Line RO

Pattarn

" ALMIERR

l 50H

m Round Trip

Delay

5DH

SDH/SONET Tools Menu

Go back to top Go back to TOC
10.2.5.1 Transmitted Traces (TX)

e JO [Section]: Regenerator section trace

o Program a 1 or 16-byte identifier to check the connection between regenerators
e J1[STS Path]: High order path section trace

o Program a 16 or 64-byte identifier to check the high order transmission path

o The message is transmitted one byte per STS-3 frame
e J2 [VT Path]: Low order path section trace

o Program a 16 or 64-byte identifier to check the low order transmission path

w To program or edit the transmitted trace, tap the applicable trace box to display the pop-up keyboard.

Stap

e
| " SONET FAS
Signal S Trace Len

—
S Trace Line RDI

Frame

Pattern

T ALMERR

Go back to top Go back to TOC
10.2.5.2 Received Traces (RX)
e JO [Section]: Regenerator section trace/Section Layer trace

o Program a 1 or 16-byte identifier to set and check the expected trace
o Enable or disable the TIM (Trace Identifier Mismatch) alarm
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J1 [STS Path]: High order path section trace/STS path section trace.
o Program a 16 or 64-byte identifier to set and check the expected trace
o Enable or disable the TIM (Trace Identifier Mismatch) alarm
e J2 [VT Path]: Low order path section trace
o Program a 16 or 64-byte identifier to set and check the expected trace
o Enable or disable the TIM (Trace Identifier Mismatch) alarm

w To program or edit the received trace, tap on the applicable trace box and this will launch the QWERTY keyboard.

p Stap

“TONETFRE

S Trace Len

5 Trace

TiM Enakled

Line RDI

RX -JO [S]
Go back to top Go back to TOC
10.2.6 Payload Labels

This function is used to set the C2 and V5 Path Signal Labels which indicate the content of the High order and Low order VCs.

Overhead
Generator

APS Testing

I -..I . | ; :

| & Round Trip
] ries |G Delay

SDH/SONET Tools Menu

Tap the Payload Label button to display the payload label screens. There are dedicated tabs for Transmitted and Received payload
labels and setups:

e C2 [STS Path]: Path signal label
o Specifies the mapping type in the STS-1n
o Program the TX or RX label by editing the hexadecimal value or by using the convenient drop-down menu selection
o For the RX label, you can enable or disable the Payload Mismatch (PLM) Alarm
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Stap

“SONET FAS

A ——
Lina RDI

e

TX C2 [P]

e V5 [VT Path]: Path signal label

o Program the TX and RX label by editing the hexadecimal value or by using the convenient drop-down menu selection
o For the RX label, you can enable or disable the Payload Mismatch (PLM) Alarm

—

Stap

3 “SONET FAS °
Signal VT Label

V& [VT] “Line ACI
PLM Enabled "

e Frame

. Pattern

* ALMERR

0.181 Tast Sig
| Tools VT SPE AIS

[ ) Files
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10.2.7 APS Tasks

10.2.7.1 APS Timing

This function measures the Automatic Protection Switching (APS) limits of the network. APS applies only to the Multiplex sections of
a SONET network and enables network elements to re-route traffic to a backup circuit in the event of network failure or problems.
The protection mechanism is coordinated by the K1 and K2 bytes in the Multiplexer Section Overhead.

e APS Standards
The principles and protocols of APS in SONET networks are defined in ITU-T G.783 and G.841 and Bellcore GR-253
recommendations for Linear and Ring network architectures respectively. According to recommendations, the re-routing of
the signal has to occur within 50ms. Protection switching is initiated as a result of one of the following conditions:

o “Hard” Failure (SF) condition — Loss of Signal (LOS), MS-AIS, BER > 1 x 1073
o “Soft” Failure (SD) condition — Signal degradation when BER exceeds a predetermined threshold. Normally over a

provisioned range of 1 x 10°t0 1 x 10°°.

w See section 6.7.5 Service Disruption Test (SDT) for APS (SDT) setup.
Tap the APS Testing button to display the APS testing screen shown below.

Multi_Service_Test Module_Manual_RevDO01 Page 167 of 546



e Start: Press to begin the test.

e APS Test Procedure:
o The test set should be connected to a tributary port of network element or transmission system to ensure that the
switching time is measured for the service transported by the SONET network
o Ensure that no errors or alarms are present on the transmission system because this will impact the measurement
o The measurement will be triggered depending on the condition configured
o The test set measures how long the AIS event remains present after the event is first recognized and will continue to
measure the total disruption time in the event of multiple disruptions

Time (50ms intervals)

o
-

Error Free
= S

Event 1 150 ms” _Event2
k—mome <TS0ms”

Gate Time | Service Disruption 1 300ms :
300ms |™ 550 ms :

Gate Time | sD1 - 100 mL sp2 ,100m
100ms IS 250ms - FETTrg

Service Disruptions

Go back to top Go back to TOC
10.2.7.2 APS Sequence

The associated K1/K2 sequence and received K1/K2 bytes may be captured.

Running... - TX300

*Home> SDHISOMNET Tools=APS Tasks

Frame Hequest Huilqu“t
Hull Channe!

Pattern

Q0000000

ALMERR

[ ) files

5 a1l |7 - 13042011 172350 Tast Mode
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Event Details

10.2.8 Tandem Connection Monitoring (TCM)

|
Signal
Frame

Pattern

ALMERR

| OEI

B .

HP Setup
TCM Standards

Stop

Satup

Results
UNEQ
AlS
oDl
IEC
REI

TETFIE

A ———
Enabled " .

The Tandem paths are defined in ITU recommendation G.707 Annex D and Annex E. ITU-T recommendation G.707 defines a
tandem connection source and sink and describes the responses of each when defect (alarm) and error conditions are detected.
Tandem connection maintenance signals are carried in the Z5 byte for STS-N and in the Z6 byte for VT's. These two bytes are
structured similarly, but their functions are not identical.

N1 byta struciurs

bt | 2 | b3 | b b5 | be b7 | ba
IEC TC-REI [e] 4] TC-APId, TC-DI1,0D0,
{LAIS) rasarvad
NZ byte struciure
b1 | b2 b3 b4 3 bE b7 | b
TC-BIP 1* 1a1s TC-REI OEl | TC-APId, TC-RDI,0D1,
resarvad
IEC: Incoming Error Count. Indicates LADLS wivery soet tao 1L 107 { s beelow §
TALS: Incoming AlS alarm
TC-REL: Tandem Connection Remote Error Indicauon
OElL Chgoing Error Ind e ation
TC=-APLa: Tandoem Connection Acoess Point Identifier {106-byte moessage)
TC-RIN Tandem Connection Remote Defect Indication
M Crgoing Defoct Indication
TC-B™ Z-bit Bit Inverleaved Parity for Tandem Connection

Go back to top Go back to TOC

Multi_Service_Test Module_Manual_RevDO01

Page 169 of 546



10.2.9 Tributary Scan

This function requires VC12 or VT-1.5 mapping and allows you to quickly check the signal structure, trace identifier and the payload.

12 Trace
VEEX LP

EXLP
VEEX LP

o Page 1 of 558 o

Tributary Scan

An important part of any Add Drop Multiplexer (ADM) installation process is the verification of the path routing. Considering that an
STS-3 contains 84 x VT-1.5’s and a STS-12 contains 336 x VT-1.5’s checking each path manually can be very time consuming.

The test set automatically performs a sequential BER test on each SONET tributary (VT channel) - mapping can be via STS-N. The
unit checks for any alarms in the received signal, the SONET structure, and for synchronization of the selected test pattern in all
channels. The result for each channel is entered in a table:

K.L.M.: ITU-T Tributary numbering scheme

Report: Pass (OK)

J2 trace: Corresponds to the VT trace being transmitted

Label: Corresponds to the V5 byte signal label being transmitted

Go back to top Go back to TOC

10.2.10 Round Trip Delay

T Raetuilts

— | Time [ms]

> signal Result

& Frame

Pattern

ALMERR

Round Trip Delay Results
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The Round Trip Delay (Propagation Delay) measurement works by sending a test pattern. A errors is transmitted in the pattern. The
time it takes for the error to reach the receiver is the propagation time through the network.

e Select SONET as TX/RX standard.
e View the Round Trip Delay of a looped back signal.
e Set check box on Setup RX pattern to Out-of-Service.

Go back to top Go back to TOC

10.2.11 Jitter and Wander

For more information on Jitter and Wander, please see the Jitter and Wander Application section.

Go back to top Go back to TOC
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10.2.12 STS-1 Monitor

[ ] Analysis Histogram Event Log

Signal ' STs-1 Auto Monitor

Cimmal

Frame

Pattern Checking Mapping VT1.5

ALMIERR High level alarm detected

History DS3 signal Detected

——
Rescan

e & & &

A
" Restart

)
>
-n
.,
™
o

STS-1 Auto Monitor scanning the signal

STS-1 Auto Monitor mode automatically configures the unit to the incoming (receiving) signal structure. Once the signal structure is
configured, tap OK to begin testing or Exit to exit the screen. The Summary tab displays SONET test results and measurements
alarms, errors, or signal failure pertaining to the SONET signal and payload.

Refer to Results: SONET for more information on the test result tabs.

Go back to top Go back to TOC

10.2.13 SONET BERT

The Summary screen combines a simplified test interface setup and alarm/error monitor in a single convenient screen. For more
complex scenarios refer to Advanced Mode > Setup.

Hierarchy, Interface, Payload, and test Pattern settings can be configured in the Summary tab using the drop-down menus.
Signal status, error and alarms, and Pass/Fail indicators are also displayed.
Refer to Results: SONET for more information on the test result tabs.

[ ] Analysis Histogram Graph Event Log fm“

Summary ErrorsiAlarms Signal

Signal ST:* St

Line Rate Payload “SONETLOS
Frame PRBS Pattern STS-N

Pattern TX Clock Source M Meas. Clock Refe M M I
No errors - OK

Section Line Path Path
LOF AlS AlS PLM
g ——
RDI LOP Un-EQP “LASER OF
L-BIP RDI
AR
REI P-BIP Bit Error Restart

2488320000 BT

ALMIERR

A
History

e & & &

Bit Errors
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11.0 PDH Tools

Accessing PDH Specific Tools

Tap on Home (main menu) > PDH Tools

S EDs | E1 Pulse

Mask

Signal

E1 Sa Bits E3 Pulse
Frame = SSM QL - Mask

Pattern

Round Trip E1 Receive
: ALMIERR il Delay < Data

History

V.54 7728 E1 ISDN

Jitter &
Wander

E1 VF Tasks

PDH Menu

Go back to top Go back to TOC

11.1 E1 Pulse Mask

This function captures and analyzes E1 (2.048Mbps) pulse shape. The purpose of maintaining the correct pulse shape is to reduce
inter-symbol interference — if the logic 1s and Os cannot be detected by the receiver correctly, bit and code errors will result.

The pulse amplitude and overall shape are superimposed and compared with the ITU-T G.703 pulse conformance template.
Telecommunications signals require specific load impedance for pulse mask compliance testing to be accurate. When high
frequency pulses are transmitted down a transmission line, a portion of the pulse will be reflected when and wherever it encounters
an impedance mismatch. The reflection is proportional to the impedance mismatch (i.e., the greater the mismatch, the greater the
reflection of the pulse). To avoid reflections impacting the E1 measurement, the test set will terminate twisted pair cables with 120
ohms and coax cable with 75 ohms impedance. Note that 75 Ohm and 120 Ohm twisted pair cables each have different nominal
amplitudes associated with them; for the 75 Ohm coax cable, the pulse amplitude must be 2.37V + 10% while for 120 Ohm twisted
pair cables, the pulse amplitude must be 3.0V + 10%.

According to the G.703 recommendation, E1 pulses need only be measured at the transmitter output, and are not required to meet
the pulse template over a variety of cable lengths. This of course will not provide information on distortions caused by misalignment
and other impairments of the line. The test set on the other hand can connect to a live system at the TX output port via a Protected
Monitoring Point (PMP) or at the far-end of a transmission line. In either case, the signal will be attenuated or amplified as necessary
to compensate for test point or cable attenuation characteristics.
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e Positive Pulse
r

Signal

Frame

Pattern

» ALMIERR

‘,—
History 244 0ns eI 0.0%
EEL HUnder 5.5%
RN Vi(p-p) 4.67V|
Passfa'l(J] 2.31V|

E1 Pulse Mask
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11.2 E3 Pulse Mask

This function captures and analyzes E3 (34.368Mbps) pulse shape. The purpose of maintaining the correct pulse shape is to reduce
inter-symbol interference — if the logic 1s and Os cannot be detected by the receiver correctly, bit and code errors will result.

The pulse amplitude and overall shape are superimposed and compared with ITU-T G.703 pulse conformance template.
Telecommunications signals require specific load impedance for pulse mask compliance testing to be accurate. When high
frequency pulses are transmitted down a transmission line, a portion of the pulse will be reflected when and wherever it encounters
an impedance mismatch. The reflection is proportional to the impedance mismatch (i.e., the greater the mismatch, the greater the
reflection of the pulse).

Positive Pulse

14.8nslalf e
Rise LRl Linder

[T | Fal

Verdlet

m . s B -Result |

E3 Pulse Mask
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11.3 E1 Sa Bits & SSM QL (Clock Quality Level)

The Sa bits, or spare bits, are part of the NFAS (non-Frame Alignment Signal), which is sent at the beginning (time slot 0) of each

odd frame.

E 1 A | Sa4 | Sa5 | Sa6

Sa7 | Sa8

NFAS Word

e E = Ebit (Far-end CRC block error indication)
e A = Alarm (Remote Defect Indication)
e San = Sa bits

The Sa bits have multiple applications, including point-to point serial communications or messaging. One of their applications is to
carry the Synchronization Signaling Message (SSM), which notifies the far end of the Clock Quality Level (QL) being used to
generate the E1 signal and whether it could be used as a timing source for other signals. The SSM is a repetitive four bit code.

The test set allows monitoring of all Sa bits simultaneously. Users can manually edit/encode each of the Sa TX fields by tapping on

the TX fields and using the keypad to enter any 8-bit sequence.

The SSM functionality is available for PCM31C, PCM30C, and PCM30 framing modes. When SSM is turned ON by selecting an Sa
channel, users can select pre-encoded 4-bit codes to transmit in the selected channel. The SSM code is repeated continuously
(displayed as an 8-bit word). If an invalid SSM QL sequence is manually entered, the test set will decode the first four bits.

By default, the SSM selection field is set to OFF (no TX encoding or RX decoding).

If SSM = SaN (N=4-8), users will be able to use the TX "Sync QL" field pull-down to encode the desired Quality Level.

e The default encoding is still "Do not use for Sync 1111"

e Selecting a Sync QL value for the TX will update the affected Sa Bits TX field
e Editing the affected Sa Bit Field will update the encoding label shown in Sync QL field

Multi_Service_Test Module_Manual_RevDO01

Sync Quality Level Values
Quality Unknown 0000
Reserved 0001
G.811 PRC 0010
Reserved 0011
SSU-A 0100
Reserved 0101
Reserved 0110
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Reserved 0111
SSU-B 1000
Reserved 1001
Reserved 1010
SETS/SEC 1011
Reserved 1100
Reserved 1101
Reserved 1110

Do not use for sync 1111

] E1 Sa Bits | SSM Sync Quality Level
L RX
Signal 1111111111111 ~  Errinj.
1111111111111
o Frame 11111111}{01000100
11111111{11111111 i
P 1111111111111

Start ]

LAETY

arm/Err

2 ALMIERR

Do not use for sync 11114SSU-A 0100

—————
History

E1 Sa Bits SSM QL

Go back to top Go back to TOC

11.4 Round Trip Delay

Refer to Round Trip Delay in SDH/SONET Tools for more information.

Go back to top Go back to TOC

11.5 E1 RX Data

The PDH E1 RX data shows received data and captures the current timeslots.

Multi_Service_Test Module_Manual_RevDO01 Page 176 of 546



E1 RX Data

Go back to top Go back to TOC
11.6 V.54

The V.54 menu features the Loop Up and Loop Down functions for Loopback testing. To access V.54, set the payload to Nx64
(Setup button (Home menu) > Signal > Payload > Rate > Nx64).

Tap Loop Up or Loop Down to create or cancel a loopback.

—
- Start
L 72l Loop Down

2 Signal PDH ~ Errinj.

- [ Alarm
? Frame

T —
Alarm/Err
@ Pattern

2 ALMIERR

J’.—.
History

V.54 Menu
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T AT
Start
r ________/ —_——

T Signal Err inj.
——
Al
2 Frame L]
AT
Alarm/Err

: Pattern .
Loop up in progress

: ALMIERR

———————————
History

Loop Up Message
11.7 E1 ISDN PRI

w E1and DS1 ISDN PRI offer identical test options. Setup instructions for both E1 and DS1 are discussed below.
11.7.1 ISDN PRI Call

11.7.1.1 Setup (PRI Call Setup)
Configuration parameters for ISDN PRI Call are as follows:

Page 1

e Mode: TE, NT, or Monitor. In TE or NT mode, the test set can place up to 2 simultaneous data or audio calls on any primary
line
o TE (PBX): Terminating Equipment used when the test set is emulating customer equipment. TE generally uses the

received signal to clock the transmitter.
o NT (CO): Network Terminal is used when the test set is emulating an ISDN switch, such as DMS-100, 5ESS. NT
generally uses the internal clock.
o Monitor: Trace message details:
= D Channel decodes help to verify that a call is successfully established, or determine why a call was not
completed by examining the protocol cause values.

e Call Control: The Q.931 specification indicates which type of ISDN switch is to be tested. AT&T and NTI are only available
for DS1.
o AT&T relates to the 5ESS switch
o NTI relates to the Northern Telecom DMS-100 switch
o ETSI is the ETSI standard

e D Channel: Designates the time slot to transmit D Channel messages. The D Channel decoder helps to verify that a call is
successfully established, or determine why a call was not completed by examining the protocol cause values.

e My num type: Unknown, International, National, or Local
e My num plan: Unknown, Telephony, or Private

e My phone#: Tap on the box and enter the phone number using the alphanumeric keyboard
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[ ] Result Multi Call Supp. Scan DTMF DBackup
r

Setup Signal Trace Call

Signal
Mode

Call Control

Frame

D Channel Volume

Pattern My num type o 1 O

My num plan
2 ALMIERR My phonei#

—
History

(<) Page 1 of 2 (>

ISDN Setup (Page 1)

Page 2

e Caller ID: Blocked/Allow.
e Call Answer: Prompt, Accept or Cancel.
o Prompt: Prompts the user to answer or reject incoming calls. Selecting Prompt displays an answer and reject button
on the Call tab.
o Accept: Automatically answers incoming calls.
o Cancel: Automatically rejects incoming calls.
Sub Addr Type: NSAP or User.
My sub#: Tap on the box and enter the sub address number using the alphanumeric keyboard.
Codec Type: A law or U law.
L2 Filter: Turn ON or OFF layer 2 filter. Turning on the filter prevents layer 2 messages from displaying in the captured trace.
Idle Code: Code to be transferred on unused channels. Tap on the box and use the alphanumeric keyboard to enter the
code.
e Line 1 Intf Id: Line interference ID. Tap on the box and enter the line interference ID using the alphanumeric keyboard.

[ ] Result Multi Call Supp. Scan DTMF DBackup

Setup Signal Call

Signal
Caller ID

Call answer mode
Sub Addr Type
Pattern My sub#

Frame

Codec Type
$ ALMIERR | |2 Filter

Idle Code
Line 1 Intf Id

—
History

Setup (Page 2)
The symbols RDY and OOS are port status indicators. Below each status is the port number.

Status Description

0O0S indicates that the port is Out of Service and will be unable to run any tests. If OOS displays on the unit,
check for proper connection between the physical ports and cables and that both units' setup screens are
configured correctly. The port number in this example is 2.
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RDY indicates that the test port is Ready for use.
The port number in this example is 1.

Go back to top Go back to TOC
11.7.1.2 Signal

e Line Code: HDB3 or AMI

e Clock Source: Internal, External, Rx, or Offset. If the test set is in TE mode, select Rx to receive timing signals from the
master clock

e Termination: Terminated, Monitor, or Bridge

e DS1/E1 Framing: Unframed, PCM31, PCM31C for E1; SF or ESF for DS1.

T—— Result Scan DTMF DBackup —_——tr

2 Signal Line Code S

TX Clock Source

2 Frame .
Termination

E1 Framin
® Pattern g

? ALMIERR

J’.—.
History

Signal

Main Setup

Connect to the CPE or Network.

Connect headsets to the 2.5mm audio jack port (or use the 3.5mm to 2.5mm headset adaptor)
Select Call Control protocol type

Select the emulation type (TE or NT)

Go back to top Go back to TOC
11.7.1.3 Call - Voice and 3.1K Audio Setup

Once the unit is ready, as indicated by the RDY status symbol, the Call buttons will appear. Press Call to bring up the Call Setup
menu. Voice and 3.1K Audio calls follow the same setup procedure. Both are outlined below:

Call Type: Select Voice or 3.1K Audio

Channel

Numbering Type: Unknown, International, National, or Local

Numbering Plan: Unknown, Telephony, or Private

Dial To: Tap on the corresponding box and use the alphanumeric keypad to enter the number of the receiving line.
Sub Addr Type: NSAP or User

Sub Addr: Tap on the corresponding box and use the alphanumeric keypad to enter a subaddress
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Signal
Frame
Pattern

ALMIERR

—————
History

Call Type

Channel

Numbering Type

Numbering Plan
Dial To

Sub Addr Type
Sub Addr

Call - Voice Setup

Press the Call button to initiate a call to the receiving number. If Prompt was selected for Call Answer in the Setup tab, the unit
receiving the call will ring and the user can press Answer or Reject to accept or reject the call. The caller can tap Hangup on the
transmitting unit while the call is in progress. Use the left and right arrows below Volume to adjust ringing and call volume.

Signal
Frame
Pattern

ALMIERR

—
History

Trace: ISDN Protocol Decode

Result Multi Call Supp. Scan DTMF DBackup

AT
Start

Setup Signal Trace Call

[ Err inj.

Call 1:
Voice >
Name

OFF HOOK TS: 1Line: 1 Delivered

Volume

S 1 O

Call 2: ON HOOK

A T—
_ _Hangup 1

Call In Progress

D-Channel Decodes help to verify that a call is successfully established or determine why a call was not completed by examining the
protocol cause values. We can monitor the release cause code in Layer 3 (Q.931) messages on the D-channel in both terminate
and monitor modes. Layer 2 results give technicians the ability to check link and D-channel status, verify LAPD frames and check
utilization rates. Following link establishment, Layer 3 decodes allow technicians to verify such factors as call state, who made or
dropped the call, why the call was dropped, where the call is being carried (Interface ID/B-Channel), and call types.
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[ ] Result Multi Call Supp DBackup

Setup Signal Call

Signal Direction Message
21104117 10:42:40
2110417 10:42:41
2110417 10:42:42
21104117 10:42:43
21104117 10:42:44
21104117 10:42:45
2110417 10:42:46
2110417 10:42:47
21104117 10:42:48

[ Clear |
(<) Page1of37 ©

Frame

Pattern

ALMIERR

——
History

W @ N oo W N = ]

ISDN Trace

Result Multi Call Supp. Scan DTMF DBackup
Message Details

21104117 10:42:40

Hex: 00 01 71

SAPI=0 Call control procedures Command

TEI=0 Non-automatic TEl assi t user

Set Asynchronous Balance Mode Extended P/F=1

Page 1 of 38 v

Message Details
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11.7.1.4 Call - Data Setup

Press the Call button to bring up the Call Setup menu. Data calls follow the same setup procedure as voice calls but with a few
minor differences.

e Fill out the call setup as described in Call - Voice and 3.1K Audio Setup, but select Data as the Call Type.
e Select a Bearer Rate in the call setup options.
e Press the Pattern tab and select a test pattern to be transmitted on the B channel during data calls.

w Test pattern is only applied when call button is pressed.
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Call Type

Bearar Rate

Line

Channel

Mumbering Type

Mumbering Flan

Dial Ta
Sub Addr Type
Sub Addr

Call - Data Setup

PRES Pattarm

Inwart

FPRBS Pattarm

Inwert

Pattern Setup

Press Call and the other unit should ring.
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11.7.1.5 Data Call BERT Results (Result tab)

After successfully placing a data call, the BER is available. The Result tab presents the measurement parameters specified in
G.821. Only DATA-64/56 and Nx64 Data Call Type in the CALL mode can give BER measurements. When viewing BER
measurements, verify that both the PAT SYNC LED and the appropriate framing LED are green. These two LEDs signify that the
patterns and framing match for the transmitting and receiving patterns.

PDH and SDH Results are discussed in Results: PDH and Results: SDH, respectively.
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Signal Trace Call
Multi Call Supp. Scan DTMF DBackup

Signal Analysis

Erame PDH : [2M]

00/00:03:25

Pattern

ALMIERR

J’.—.
History

Signal Trace Call
Multi Call Supp. Scan DTMF DBackup

Signal Analysis

Frame Frequency

Pattern

ALMIERR

J’.—.
History

Page 1 of 1 ()

Data Call - BERT - Signal

Signal Trace Call —_—tar
Blultl Call Supp. Sean OTHIMF OBackup !
. : " Err inj,
Signal Errersiflarms i
= Frame

Velume

T Pattern % (4] 5 0

T ALMIEERR

Page 1 of1 o

Data Call - BERT - Analysis
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11.7.1.6 Supplementary Service Scan
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In ETSI protocol, a Supplementary Service Scan scans a line to determine which of a variety of supplementary services are
available on it.

Setup Call
Result DBackup
L EL

MSN #
Sub Addr Type
Pattern Sub Addr

Frame

I ALMIERR

—.
History

Supplementary Scan Setup

SubAddress Type:

e NSAP to select the Network Service Access Point subaddress
e User to use a subaddress defined by a user (no standard applied)

When the test is finished, the screen displays a list of these services:

[ ] Setup Signal Trace Call

— Result LR IBY Supp. Scan DTMF DBackup

AT
Signal Supp. Scan

Frame

Pattern

I ALMIERR

—.
History

Unavailable|

Supplementary Scan Results

CLIP: Calling Line Identification Presentation - presents the Calling Party Number to the called user.

CLIR: Calling Line Identification Restriction - prevents the Calling Party Number from showing to the called user.

CFU: Call Forwarding Unconditional - diverts a received call to a specified different number.

COLP: Connected Line Identification Presentation - the answering party's number is conveyed to the calling party.

COLR: Connected Line Identification Restriction - allows the connected subscriber to stop COLP from operating.

CFB: Call Forwarding Busy - Calls are forwarded to a specified number only when the subscriber's (called party) number is

busy.

SUB: Sub Address - a digit is added to an incoming call to specify an extension.

MSN: Multiple Subscriber Number - multiple full numbers are assigned to one BRI line.

e CFNR: Call Forwarding No Reply - Calls are forwarded to a specified number only when the subscriber (called party) does
not pick up the line in a specified amount of time.

e DDI: Direct Dialing In - adds a number of telephone number to a circuit which can be used to dial that BRI (common use is a
company number with individual 4 or 4 digit extension numbers that can be dialed)

e HOLD: Call Hold - the user may interrupt a call, then reestablish it later. Interruption frees the associated B-channel.
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UUS: User to User Signaling - allows a user to send an Information message in the Setup, Alerting, or Connect message on
the D-channel, without connecting the call; the message shows on the ISDN phone display.

e TP: Terminal Portability; the ability to suspend and reconnect a call; for example, to move a phone from one plug to another.
e AOC-D/E/S: Advice of Charge - Determines when charging information is available to the served user; during the call, when

the call is terminated, when the call is established.
MCID: Malicious Call Identification - the called party, on a per call basis, requests the network to register the called party
phone number, the calling party number, and the date and time of the calls.

e CW: Call Waiting - informs a user of an incoming call which has no B-ch available; user may accept, reject, or ignore.
e CUG: Closed User Group; a private network which restricts communication between members and nonmembers.
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11.7.1.7 Multi-Call Tests

In E1 and DS1 ISDN test modes, the Multi-Call tab offers different ways to test more than one channel or destination number, in
sequence or parallel, to stress the whole PRI link or to verify that numbers and services are routed correctly. These types of tests
require an auto answer device or function to terminate the test calls at the far end (e.g. just answer, answer with a voice message, or
answer with a data loop).

Type: Single Number (Single PRI destination)

This mode allows users to place multiple calls to a single PRI destination (same phone number), with each call placed in different
channels, in sequential or parallel mode.

Page 1 or 2

Mode: Sequential or Parallel calling. In Sequential mode, the test set places test calls one channel at a time, increasing the
time slot number, until all (or a group of) PRI channels have been tested. The Parallel mode places calls in all (or a group of)
PRI channels at once and keeps them active until the test is stopped.

Call Type: Voice.

Numbering Type: Local, National, International, Unknown.

Numbering Plan: Telephony, Private, Unknown.

Dial Number: Enter destination phone number.

Page 2 of 2

e Ring Wait (sec): Number of ringing seconds before abandoning the call.
e Duration (sec): Duration of the test call once it has been answered. In sequential mode, once this time has elapsed, the test

set will hang up.

Start B Channel: To limit the time slots (channels) to be tested, users can program a block of time slots to be used for the
test. Enter the first channel to be tested.

Stop B Channel: To limit the time slots (channels) to be tested, users can program a block of time slots to be used for the
test. Enter the last channel to be tested.

_ P i Trace Call
— DTMF DBackup
Signal Result

Frame Type
Mode

Pattern call Type

Numbering Type

: ALMIERR
Numbering Plan

A h Dial Number

History

(<) Page 1 of 2 (»)

Multi Call Setup (Page 1)
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_ Setup Signal Trace Call ~tat_

— Result (YN I Supp. Scan DTMF DBackup
f Err inj.
Signal Setup B Map Ln1 Result .
‘,—
Switch 1
Frame .
Volume

Pattern

2 ALMIERR

‘,—
History

TX:2M
RX: 2M

Type: Number Script (Multiple Destinations)

Parallel Call Results

This mode displays a phone number list to place calls to multiple PRI or BRI destinations, using specific channels and services to
test routing and bearer services capabilities. The calls are placed in sequence, following a list created with ReVeal RXTS. The test
set requires the phone list to perform this type of test.

e Ring Wait (sec): Number of ringing seconds before abandoning the call.
e Duration (sec): Duration of the test call, once it has been answered. In sequential mode, once this time has elapsed, the test
set will hang up.

_ P Setup Signal Trace Call

Start
— Result Multi Call [T DTMF DBackup

: Err inj.
Signal Setup B Map Ln1 Result _

*

Frame MultiCall

Dir Number Result
Pattern Outgoing[15106218900| OK
Outgoing[15106218901] OK
Outgoing[15106218902] OK
Outgoing]4401579384§  OK
Outgoing]4401579384§  OK
Outgoing|4401579384§ OK
Outgoing] 81001 oK
Outgoing] 81002 oK
Outgoing] 81003 oK

Outgoing[15106518900| OK
TX:2M
RX: 2M () Page 1 of 1 (>

Phone Number Script Results

= B

I ALMIERR

———————————
History

DN WM

=
(=]

Creating a Phone Number List

Use VeEX ReVeal RXTS PC software’s ISDN Phone Number List function (Home > Profiles > ISDN Phone Number List) to create
a customized Number List. After creating the list, use the Upload function (Home > Profiles > Upload) to transfer it to test sets. The
list can contain multiple destination phone numbers with individual characteristics:

Call Type: Voice, Data64K, Audio3.1K

Number Type: Local, National, International, Unknown
Number Plan: Telephony, Private, Unknown

B Channel: Specific time slot to be used for the call
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B8 peveal RXTS

oy, g
€« '_‘ iy Home

puos

]

Profiles - I5SDN Phone Number List

Connect

;ﬁ. History

Q Tools

C’?‘: ) Help

|:| VOICE w | National w | Telephony w1 15106213900
|:| DATAG4K ~ |MNational w | Telephony v | 2 15106218901
O ‘:O'CE National w | Telephony M E 15106218902
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D AUDIO3AK W | International w| Telephony w6 0114401579384601
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|:| DATAGAK w | Local W | Private |8 a1002
D AUDIO3AK w | Local W | Private |9 81003
|:| VOICE W | Unknown W | Unknown w |10 15106518300
=k Add == Remove
Save Cancel
Status
Lastconnection
Currently Mot Connected
Method
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11.7.1.8 DTMF

During the call DTMF tones can be transmitted.

Multi Call List Using ReVeal RXTS

To transmit DTMF tones, access the DTMF tab. An alphanumeric keypad will be displayed. DTMF tones are transmitted as soon as

they are typed.

Signal
Frame
Pattern
ALMIERR

—
History
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11.7.2 ISDN PRI Monitor
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Result
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Supp. Scan
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Signal

2 I Frame

® ©® Pattern

I I ALMIERR

A——

History ]

Signal Trace Result B Map Ln1 B Map Ln2

Call Control

D Channel

2nd D Channel

Codec Type

L2 Filter

Idle Code 01010100

ISDN PRI Monitor Setup

The ISDN PRI Monitor's setup and results resemble those found in ISDN PRI Call. Please refer to ISDN PRI Call for more
information on these respective sections:

e Setup: Setup (PRI Call Setup)

e Signal: Signal

e BMap Line: Detects active traffic on the timeslots. The user can listen to the conversation by pressing on active call cells.
Please see Multi Call for more information.

e Trace: Please see Trace: ISDN Protocol Decode under Call - Voice and 3.1K Audio Setup.

e Result: Press the green arrow to access the action menu and press Start to initiate BERT Testing. Please refer to Data Call

BERT Results for more details.
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11.8 E1 VF

Tapping the VF in the PDH Tools screen displays the VF Tasks. The VF menu performs a variety of talk/listen functions.

I ALMIERR

—.
History
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VF Testing

Do not attempt to enter VF Tasks if the Frame LED is not green.

Green LEDs indicate that the framing found on the received signal matches the framing selected in
the Setup screen.

It is impossible to talk, listen, or perform other channelized functions in the absence of frame
synchronization, since channels can be identified only within a framed signal.

Setup:

e Time Slot: Channel to test for both transmitting and receiving. Input a number from 1 - 31.

Mode: Talk or send a tone on the transmit signal. It is possible to transmit audio data from the external headset into selected
timeslot.

Code: u-Law or A-Law.

Transmitted Frequency (Tone only): 50 to 3950Hz.

Transmitted Level (Tone only): -60 to 3dBm.

Programmable ABCD: Change the signalling bits transmitted with the associated transmit channel. These bits will be
transmitted only if the test set is using MFAS (PCM-30) framing, found in Setup > Payload. Pressing IDLE(1001),
SEIZE(0001), User (manually set) will place that signal onto the A/B/C/D position. D: Manual edit ABCD (User) or IDLE,
SEIZE.

Results:

Measure signal frequency and level in selected timeslot

Listen to the voice channel in selected timeslot via external headset

ABCD: View the received Channel Associated Signalling System (CAS) bits
Data: View the live 8-bit channel data as it is received from the selected channel
ABCD bits monitor and view data in selected T/S channel
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11.9 Jitter and Wander

For more information on Jitter and Wander, please see 13.0 Jitter and Wander Application.

Go back to top Go back to TOC
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12.0 DS1/3 Tools

Accessing DS1 and DS3 Specific Tools

Tap on Home (main menu) > DS3/1 Tools

DS1 Pulse

Mask FEAC Tasks

DS3 Pulse

= E Mask

Round Trip
Delay

D51 RX Data

DS1/13 Jitter
& Wander

DS3 ATM

Pattern

T ALMIERR

History

W DS1 Auto {7728 DS1 Profiles

Z3 Monitor

@ DS1 BERT L7728 DS1 Tools
—

W DS1 (Stress)
© Multi-BERT

« Manual Manual
,/\(\ Setup E*I__v Results

DS1 Tools Home Menu (USA version)

. Signal

2 Frame

® Pattern

. ALMIERR

History
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m DS3 Auto g DS3 Test
ﬁ—"’_ Monitor ﬁ—"’_ Profiles

a DS3 BERT ﬁ}; DS3 Tools
“ Manual
,/\(\ Setup

Manual
@._v Results

DS3 Tools Home Menu (International version)

45M LOS

_
Start

A —
BIT

—
1.5M LOS

et njectlon
___

oop
.4

BIT

45M LOS

et njectlon
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The user interface (GUI) appearance can be changed in >Utilities > Settings > Global >General Settings >User Interface. The
simplified USA menus and function are customized for the North American (T1, T3 and SONET) market.
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12.1 DS1 Pulse Mask

This function captures and analyzes DS1 (1.544Mbps) pulse shape. The purpose of maintaining the correct pulse shape is to reduce
inter-symbol interference — if the logic 1s and Os cannot be detected by the receiver correctly, bit and code errors will result.

The pulse amplitude and overall shape are superimposed and compared with the Telcordia TR-TSY-000499 and ITU-T G.703 pulse
conformance template. Telecommunications signals require specific load impedance for pulse mask compliance testing to be
accurate. When high frequency pulses are transmitted down a transmission line, a portion of the pulse will be reflected when and
wherever it encounters an impedance mismatch. The reflection is proportional to the impedance mismatch (i.e., the greater the
mismatch, the greater the reflection of the pulse).

Positive Pulse

Width

Rise

S utiiities. | it

= w el A

Verdict

DS1 Pulse Mask
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12.2 DS3 Pulse Mask

This function captures and analyzes the DS3 (44.736Mbits/s) pulse shape. The purpose of maintaining the correct pulse shape is to
reduce inter-symbol interference — if the logic 1s and Os cannot be detected by the receiver correctly, bit and code errors will result.

The pulse amplitude and overall shape are superimposed and compared with the Telcordia TR-TSY-000499 and ITU-T G.703 pulse
conformance template. Telecommunications signals require specific load impedance for pulse mask compliance testing to be
accurate. When high frequency pulses are transmitted down a transmission line, a portion of the pulse will be reflected when and
wherever it encounters an impedance mismatch. The reflection is proportional to the impedance mismatch (i.e., the greater the
mismatch, the greater the reflection of the pulse).
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e Positive Pulse
r

Signal
Frame

@ Pattern

: ALMIERR
History 9.7ns[el'3 0.0%
AL Under 0.0%
6.8nspUCEY)] 1.42V
Pass|
[ Start B - Result |
DS3 Pulse Mask
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12.3 DS1/3 Loop
When in DS1 mode, users can tap the DS1 Loop button {5kt on the right side of the screen. In DS3 mode, this appears as

a DS3 button with DS3 Loopback features. Select the appropriate loopback command set by pressing on the corresponding check
box. Testing interfaces allow the user to troubleshoot problems and to check the quality of links at the T1 Layer. Depending on the
module installed, available loopback features will vary.

L EL
Frame

® Pattern

——
- lLoopup

Tz ALMIERR
——
_ Loops down

J’.—.
History

DS1 Loop (USA version)
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e Loop Type

Signal
Frame
Pattern

z ALMIERR
————————
Loops down

————
History

Disarm

DS1 Loop (International version)

Select the loopback command set.

In-band, ESF DFL, and HDSL Abbreviated Loopbacks functions allow only one element in loopback mode. Loop
down any previous element before addressing a new one, or else a warning message "Error - Pre-existing loop
found" will display.

In-band

Use this mode to loop up and loop down CSU and NIU using in-band loop codes. Loop up sends the loop command and Loop
down sends the release command. This function will only allow one element in loopback mode. NIU FAC1 requires T1 framing to be
set as ESF, otherwise the item will be grayed out.

ESF (Out-of-band)

Uses the Extended Super Frame Facility Data Link control to send a repeating 16-bit ESF data link code word to the remote end
requesting a Payload or Line loopback. ESF FDL loop codes require T1 framing to be set as ESF, otherwise the items will be grayed
out.

HDSL Abbreviated Loopbacks (Short)

Also known as short loop codes, HDSL abbreviated loopbacks are used to loop specific network elements of a compatible line,
including CO, repeaters, CPE equipment and line cards. Users must select the location from which the test is to be conducted
(CO/Network or CPE), select the network element to be addressed and send the Loop up or Loop down command. The white arrow
is used as a visual indicator to remind the user in which direction the codes are being sent. NDU1 requires T1 framing to be set as
ESF, otherwise the item will be grayed out.

V]

Your location: [«e][V 1,V 4 J

Cco
/] ] =2

HDSL In-band Loopbacks (Long)

Also known as long loopback codes, HDSL in-band loopbacks are a more complete loopback system that uses 16-bit code-words to
loop specific network elements and provide confirmation and status. These confirmations are based on a burst of errors sent back to
the test set. The number of errors sent depend on the type of confirmation and meaning. The status pop-up messages will show the
meaning of those confirmation “codes” and the respective number of errors in brackets; for example: [111] indicates “Attenuation
and Margin OK." See HDSL2 and HDSL4 Command Reference Table for code meanings.
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Query Parameters

Query Loop Paramaters
Antenuation & Margin OK
[111]

Query Parameters Message

Arm

T ————
Huary leop -

T-out avarride

—_—
[Lpback guany
. Leopup
—
Lacps davn

Disarm

User must select the type of HDSL cards being tested (2-wire vs. 4-wire), the location from which the test is to be conducted
(CO/Network or CPE), the network element to be addressed, and the Loop up or Loop down command. The white arrow is used as

a visual indicator to remind the user in which direction the codes are being sent.
DS3 Loopback Commands
DS3 Loopback is possible with NIU and Line commands.

Procedure

Before sending any loop command, the line must be armed, otherwise loop commands will be ignored. When the user enters the
function, the GUI will only show commands to Arm the link, loop down any element previously looped up, or disarm an already

armed link. Once the Arm command is sent, the GUI will make other functions available.

Signal
Frame

Pattern

CO/Network V|

2 ALM/ERR - —

/_—\
History
—— Your lacation: CITCETIR ] Line type: ETTTRNNN /

co .~ . CPE
] = [ V) ]

=]
011111

e
Loops down

:_\
Query loop

T-out override
=
Lpback query

—
Loop up

Disarm

[ —
Loops down

Disarm

e Arm: Sends the arming code (11000b) to the link. The status of the link can be confirmed by looking a the Arm/Lbk LEDs on
any of the line cards in the link. Note: Some HTU-Rs configured in NIU/Smartjack mode will loop up with the Arm command.

The test set will notify the user when this is the case.

e Query Loop: When sent from the CO and the HTU-C is in loopback mode, it reports the status of the physical link based on

attenuation and margin characteristics.

e Time Out Override: Disables any automatic (timed) loop down feature in the link, so any loop will stay permanently until it is

manually looped down.

e Loopback Query: Send the loopback query code to identify the first device in loopback mode. Once detected, the test set will

display which device is in loopback mode.

e Loop Up: Sends the appropriate loop code to the selected network element (HTU-C, repeaters, or HTU-R), a confirmation
message will be shown to indicate whether the loop was successful or not. Upon successful completion of a Loop up, a status
message will display "Loop up success" and the user can press Start Test to proceed to BERT testing. The soft LEDs in the
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test set should all be green and can be used as a confirmation, as the test pattern should be coming back.
e Loops down: Sends the loop down without disarming code. The link will remain armed and ready to receive new commands.

« Some HTU-Rs configured as NIU/Smartjack will not loop down with this command and the instrument will notify the user if
that is the case.

e Disarm: Sends the disarming code and brings down any loopbacks in the link, including the HTU-R in NIU/Smartjack mode.

Leop Command Status Lueny loop

"T-aui ﬂ'.'errid-_c:"
‘Lpback queny
Loop up success —

L Leepup

“Lacps dovn -

. Disarm

"Loop up success™” Message

Loop Coemmand Status " Queryloop
""[-:rut u'.'errid-l_z:"

Lpback q'u-'-_-_q_."
HATU-R loop still up

{maybe conflgured as MIU/smartjack) L

—_—
[20] " Lasps dawn

PSS

. Disarm___

Loop Command Status Message

The long codes will allow multiple elements to be in loopback mode, as long as the elements are looped up from farthest to nearest.

The white arrow on the DS1 Loop Setup screen is used as a visual indicator to remind the user in which direction the codes are
being sent.
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Adtran 4 Wire and 2 Wire Commands
) Loop Down | Timeout |Loop Back | Query
W Arm Disarm HTUC H4R1 H4R2 H4R3 HTUR Ext | HTUR Cust T ide T
From | 11000 | 111000
D303 741 754 C743 C742 JF02 9393 D506 D505 DBEDB
co 2in5 3in5
From | 11000 | 111000
D303 741 C754 C743 C742 3F02 9395 D506 D505
i 2in5 | 3in5
Loop Down Timeout Loop Que
2w Arm Disarm HTUC H4R1 H4R2 H4R3 HTUR Ext | HTUR Cust wfo ) Back u
_ Override Loop
Disarm Query
From 11000 | 111000
o D303 C754 JF02 9393 D506 D505 DBEDB
2in5 3in5
From | 11000 | 111000
CPE D303 C754 JF02 9395 D506 D505
2in5 3in5
Command Responses
Response (BIT Errors) aw 2w
From CO From CPE From CO From CPE
HTUC 231 231 231 231
HRE1 10 10
HRE2 200 200
HRE3 30 30
HTUR 20 20 200 200
Query Loop 111 Loop Good MA 111 Loop Good MA
11 Loop Bad 11 Loop Bad
LoopBack query Same as Above Same as Above |5ame as Above
LoopBack Time Out Same as Above HTUC 231 HTUC 231
HTUR 20 HTUR 20

HDSL2 and HDSL4 Command Reference Table

Confirmation based on number of errors received.

User

The user code allows sending programmable codes of up to 16 bits (LSB first) and can be used for those codes or elements not

directly supported by the DS1 Loopback feature. Tap in the binary field and use the on-screen keypad to enter the binary

combination, and press the Apply button to return to the main screen. The Timeout field allows the user to set the exact time, in
seconds, in which the code will be sent and constantly repeated. User can adjust the period between 1 to 99 seconds. Entering 0
would send the loop pattern continuously until a new loop pattern is sent. A confirmation message will be displayed once the time is

up.
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Z Signal

2 Frame
Pattern

I ALMIERR

—.
History

011111 Timeout (s)

User Code

Send: Press this button to send the programmed code for the amount of time set in the time out field. The test set will stop sending
the code once time is up.
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12.4 Round Trip Delay

DS1/3 Round Trip Delay is the same measurement described as the Round Trip Delay in SDH/SONET Tools. Please see that
section for more details.

Go back to top Go back to TOC

12.5 DS1 RX Data

DS1 RX data shows received data and captures the current timeslots.

T DS1 RX Data —_—
Start ]
r ________/ —_——

00001000
00001111 \ BIT
00100111
© Frame 01001101
Set Injection
= ALMIERR

T Signal

~ 15MLOS

® Pattern

DS1Loop

‘,_—.
History

DS1 Data
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12.6 DS3 FEAC Tasks

DS3 FEAC responses (Far End Alarm and Control Channel Responses)

Enabling this option allows loopback to be configured from any “far-end” equipment connected on the other end of the line. These
can be used to send and receive loop up codes and information from the far-end T3 device. Enable or disable this option through a
drop-down menu in this field.
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e Loop Up Activate: 00010010 11111111 sent >10 repetitions
e Loop Down Deactivate: 00100100 11111111 sent >10 repetitions

FEAC alarms are sent from the remote end device towards the local device by means of the C bit in the Subframe. When a failure is
declared on the remote end unit, this is how it notifies the near end unit. Some FEAC Codes are shown below.

NIU
DS3 EQFAIL SA

@ Pattern

2 ALMIERR

A
History

e —
. Loopup

s
_ Loop down

FEAC Tasks TX Setup

Alarm TYPE

DS3 Equip. Failure (Service Affecting)
DS3 LOS
DS3 OOF
DS3 AIS RCV
DS3 IDLE RCV
DS3 EQUIQ FAIL (NON-SERVICE AFFECT)
COMMON EQUIP. FAIL (NSA)
MULTIPLE DS1 LOS
DS1 EQUIP FAIL
SINGLE DS1 LOS
DS1 EQUIP FAIL (NON-SERVICE AFFECT)

LOOP TYPE: Options: NIU, LINE

e ——
. Loopup

(L Page 1 of 2 (> “ Loop down

FEAC Tasks RX

Go back to top Go back to TOC
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12.7 DS1 ISDN PRI

E1 and DS1 ISDN PRI offer identical test options. DS1 ISDN PRI instructions are discussed in 11.7 E1 ISDN PRI.

Go back to top Go back to TOC

12.8 DS1 VF Tasks

The VF Tasks menu performs a variety of talk/listen functions.

Pattern
Volume

1

2 ALMIERR (>

—————
History

DS1 VF Tasks Setup

Do not attempt to enter VF Tasks if the Frame LED is not green. Green LEDs indicate that the framing found on
the received signal matches the framing selected in the Setup screen. It is impossible to talk, listen, or perform

w other channelized functions in the absence of frame synchronization, since channels can be identified only within a
framed signal.

The VF Tasks screen features the following options:
Setup

Tx and Rx T/S: Input the number of channels (1-24) to test for transmitting and receiving time slots.

Mode: Talk or send a tone on the transmit signal. Transmit audio data from the external headset into the selected timeslot.
Code: Select u-Law or A-Law.

Transmitted Frequency: Input a frequency to transmit from 50 to 3950 Hz.

Transmitted Level: Input a frequency to transmit from -60 to 3dBm.

ABCD: Options are ON-HOOK, OFF-HOOK, WINK, or User (Manually set). Change the signalling bits transmitted with the
associated transmit channel. In SF-D4 framing these will be A/B and ESF framing will place that signal onto the A/B/C/D
position.

e Programmable ABCD: Manual (User) or IDLE, SEIZE.

Results:

e Measure signal frequency and level in selected timesiot.

e Listen to the voice channel in selected timeslot via external headset. Volume can be adjusted using the left and right arrow
keys.

e ABCD: View the received Channel Associated Signalling System(CAS) bits.

o Data: View the live 8-bit channel data as it is received from the selected channel.

e ABCD bits monitor and view data in selected T/S channel.

Go back to top Go back to TOC

12.9 Jitter and Wander

Multi_Service_Test Module_Manual_RevDO01 Page 200 of 546



For more information on Jitter and Wander, please see Jitter and Wander Application.
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12.10 CSU/NIU Emulation for DS1

The test set can emulate DS1 customer premises equipment, simulating a CSU or NIU. CSU/NIU emulation allows the test set to be
looped up from the central office to verify DS1 service across the entire length of the span.

e (Erulation Type * Line-Lecp
B | £ 748111 130342 Emulation ET:00/00:0047 |

signal  [Reeeiving Remote com NN L Eadcacioch

Status

_keoop Down

Frame Leepback Status
Leepback Active Time
) Pattern BPVICode Erros

Framing Bit Errors

ALM/ERR
Out of Frame

CRC Errora
m RX Freq

Lavel Vpp
=1 RS |Level B

n AL J _Clear Count

CSU/NIU Emulation

Emulation Type: NIU or CSU

Receiving Remote Command: “None”. After the remote command disappears, “None” is displayed. When receiving command, the
following are displayed:

In-band loop up

In-band loop down

ESF FDL Line loop up

ESF FDL Line loop down
ESF FDL payload loop up
ESF FDL payload loop down

When in un-loop state, Line 1 TX sends AIS
Loopback Statuses:

Payload Loopback — Local: Activated by the Payload-Loop button

Line Loopback — Local: Activated by the Line-Loop button

Payload loopback — Remote: Activated when remote ESF FDL command has been received
Line Loopback — Remote: Activated when remote ESF FDL command has been received
None (when in un-loop state)

The Status screen also displays the following:

Loopback Active Time: Loopback time elapsed (s)
BPV/code errors

Framing Bit Errors

Out of Frame errors

CRC Errors

Receiving frequency (Hz)

Peak-to-peak voltage and voltage level

Button Command Description

Line-Loop Loopback RX to TX, unchanged
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. Ling-Locp

Payload-Loop

- Leep Down ' Loop Down

11

Llear Count Clear Count

CSU/NIU Buttons

In SF mode, only in-band commands can be checked.

In ESF mode, FDL and in-band commands are both checked.

Can be used to unloop at anytime

Payload-Loop Loopback RX to TX, only the payload

Clear all the counters to 0.
Loopback state, no change

Remote loopback control qualification time is 5 seconds (that is, must receive loopback commands for 5 seconds before activate or

deactivate loopback state)
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12.11 DS1/3 Auto Monitor

Auto Monitor mode automatically configures the unit to the incoming (receiving) signal structure. Once the signal structure is
configured, tap OK to begin testing or Exit to exit the screen. The Summary tab displays DS1 test results and measurements
alarms, errors, or signal failure pertaining to the DS1/3 signal and payload.

Refer to Results: PDH for more information on the test result tabs.

L EL
Frame
Pattern

ALMIERR

——
History

L 1
r
Signal
Frame

Pattern

ALMIERR

———
History
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Analysis Histogram

DS1 Auto Monitor

Framing: ESF
Test Pattern: Live

Complete

DS1 Auto Monitor Scan

Analysis Histogram

Summary

ST:2017-04-21 15:54:40

Errors/Alarms

EventLog

Cimmal

Graph

Event Log
Signal
ET:00/00:00:09

Framing ESFIMICREUN  Monitor

RX Pattern Live

Rate DS1/1.5M
No errors - OK

B8ZS :
BPViCode -

Excessive Os

AlS/Blue Alarm
Yellow Alarm
1s Density

Bit Error
FBE
CRC

A
_ Start BERT
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Signal ST:2017-05-10 10:57:17

DS1 Auto Monitor - Summary

Histogram Graph Event Log
ErrorsiAlarms Signal

ET:00/00:00:42

Framing C-BIT[RLER T

Frame Line Code

Rate
Pattern

ALMIERR

e
History

Monito

No errors - OK

BPViCode - FBE
AlS/Blue Alarm - C-Parity

Yellow Alarm

Idle
RX Freq

Bit Error
44735988 | =15 [o 1. [

Level Vpp

1.4 VEEIASLTE

Level dB

-3.1dBi5.1dBm|j=1=

Go back to top Go back to TOC

12.12 DS1 BERT

DS1 Interface, Payload, and Pattern settings can be configured in the Summary tab using the drop-down menus.

DS3 Auto Monitor - Summary

Signal status, error and alarms, and Pass/Fail indicators are also displayed.
Refer to Results: PDH for more information on the test result tabs.

L 1 An alvsis

Histogram Graph Event Log

——
Start BERT

ErrorsiAlarms
Signal ST:2017-05-10 09:43:48
Framing ESF
Line Code B8ZS

h jLine Term.

Frame L ] PRBS Pattern

Signal

ET:00/00:00:06 o

AT
Monitor W | KGRIV FKe IS
I |

Rate
Pattern

ALMIERR BEZS

——
History

psism W) feermal WA
No errors - OK b )

- AlS/Blue Alarm - Bit Error

BPVICode - Yellow Alarm - FBE

Excessive 0s : 1s Density CRC

1544000 =2/ [+-1. [

6.0 V=N =iH

0.0dB/17 .8dBm Mzl 7T
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History

nalysis

Summary

Histogram

Signal

Framing
Frame

Line Code

Rate
Pattern

ALMIERR

RX Freq

Level Vpp

Level dB
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12.13 DS1 (Stress) Multi-BERT

ST:2017-05-10 11:13:58

Graph

ErrorsiAlarms

(*2=10 |l ine Term.

Event Log
Signal

ET:00/00:00:32
DSX

PRBS Patte

Errors

BPViCode
AlSIBlue Alarm
Yellow Alarm
Idle

FBE
C-Parity

Bit Error

44735990 =AY [+ 1: ]

2771

- %" Bit Errors

-3.1dB/5.1dBm| ==

DS3 BERT In Progress

. Stop BERT

BIT

45M LOS

=

e

t Injection

DS3 Loop

e —
[ Restart ]

DS1 (Stress) Multi-BERT brings into service and troubleshoots DS1 links quickly by automatically generating different test patterns
in a sequential BER test. Since certain test patterns can help identify and test for specific problems or behaviors, the test sequence
can be customized with specific test patterns and timings to target these test scenarios, like checking for proper line coding settings,
framing, or clock recovery. Up to 8 BER tests can run in sequence. Setting Continuous to ON will repeat the test sequence after the

last Pattern is generated.

‘,_—.
History

sy | Pattern 1

Signal Pattern 2

Pattern 3

Frame Pattern 4

Pattern 5

Pattern Pattern 6

Pattern 7
ALMIERR
Pattern 8
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12.14 DS1 FDL & SSM QL
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15 [EEE
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DS1 (Stress) Multi-BERT Setup
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Manual FDL Code Word

RS (Category Protection Switching

I Signal

2 Frame

Pattern

2 ALMIERR Monitor FDL Code Word
o111111011111111

History 0011111011111111
0001100011111111 Prot. Switch Ack
0011000011111111 Don't Use for Sync

A —

DS1 FDL & SSM QL

DS1 Synchronization Status Messages (SSM) indicate the clock source quality level. They are only carried by the Extended Super
Frames (ESF) Facility Data Link (FDL) channel. The data link is a bit-oriented code (BOC) or Bit-patterned Message (BPM) defined
by T1.403. SSMs have the format of Oxxxxxx0 11111111 (right-to-left), where xxxxxx are the six information bits of the message.
ANSI standard T1.101 lists the SSM codes carried by DS1 timing signals.

Sync Status Messaging (SSM) provides a means for Network Elements downstream from the BITS system to be alerted the Stratum
Level of the timing signal. With a system of coded messages transmitted “out-of-band” on a T1 ESF or E1 signal, SSM allows
Network Elements to follow an automatic, pre-determined process for selecting the timing source of the highest Stratum Level,;
thereby eliminating outages due to timing failures. For T1-ESF, the Facility Data Link carriers the SSM codes as shown below.

For SSM to be useful, connected Network Elements must be configured with instructions for actions to be taken in event of
degradation of the SSM code. For example, a normal SSM message of Stratum 1 (PRS) indicates the T1 or E1 signal is traceable
back to a Stratum 1 source. While the SSM is not a guarantee of signal quality, it can be used to automatically alert connected
Network Equipment if the BITS knowingly becomes degraded.

T1 Sync Status Message DS1 Data Link/FDL (Binary) DS1 Data
Link/FDL (HEX)
|ooo00100 11111111 || Stratum 1 (PRS) Traceable |
[00001000| 11111111 ||  Sync Traceability Unknown (STU) |
|oooo1100|| 11111111 || Stratum 2 Traceable |
[01111100] 11111111 || Stratum 3E Traceable \
|ooo10000 | 11111111 || Stratum 3 Traceable |
|oo101000|| 11111111 || Stratum 4 Traceable |
|o1111000|| 11111111 || Transit Node Clock |
|00110000| 11111111 || Do Not Use for Sync \

Go back to top Go back to TOC
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13.0 Jitter and Wander

Accessing Jitter and Wander

Go to OTN/SDH/SONET Testing from the Test Mode Selection, then select the following:

e For PDH or DS3/1 signals: Home (Main Menu) > PDH or DS3/1 Tools > (DS1/3) Jitter & Wander
e For SONET or SDH signals: Home (Main Menu) > SONET/SDH Tools > More > Jitter & Wander

Jitter & Wander displays the Jitter Measurements showing measurements and analysis of jitter in received signal.

Signal

Frame

Pattern

ALM/ERR

I
Tolerance

Advanced
Mode

T —,
~_ Stant

e i
P ——

| BIT

HMLOS

Jitter and Wander (PDH E3 Menu)

Jitter and Wander are usually described as the phase noise in digital signals. This is a natural occurrence in telecommunication

networks.

Excessive jitter can lead to transmission errors and deterioration in network quality. ITU defines jitter as follows: "The short-term
variations of the significant instances of a digital signal from their ideal positions in time (where short-term implies these variations
are of frequency greater than or equal to 10 Hz)." The long-term variation (less than 10 Hz) of a digital signal is called wander.

In simple terms, jitter is an unwanted phase modulation of the digital signal that may cause errors or bit slips in a digital circuit and

deteriorate the performance of a transmission network.

In lower-rate digital systems, systematic jitter is dominant. In higher-rate systems, random jitter may become more important. Test
environment parameters that affect jitter performance are test sequences, bit rate, pulse shape, cable characteristics, temperature,

cross-talk, and noise.
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13.1 Jitter Measurement & Generation (Jitter button)

Tapping the Jitter button displays the Jitter Measurement and Generation screen.
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Jitter Measurement and Generation Menu

The Jitter measurements menu allows the user to measure and analyze received signal jitter. The measurement example is shown
above (the vertical grid spacing is 2.0 Ulpp). The red bar indicates Max. peak jitter during testing and the yellow bar indicates the
current peak jitter.

Setup

Configure the following settings before starting the test:

e Filter: HP1+LP or HP2+LP. The frequency for each filter varies depending on the setup mode (E1/E3, DS1/DS3). Frequency
ranges for each filter and setup mode are listed as follows:

E1: HP1+LP (20Hz to 100KHz); HP2+LP (18 Hz to 100KHz)

E3: HP1+LP (100Hz to 800KHz); HP2+LP (10KHz to 800KHz)

DS1: HP1+LP (10Hz to 40kHz); HP2+LP (8kHz to 40kHz)

DS3: HP1+LP (10Hz to 400kHz); HP2+LP (30kHz to 400kHz)

o

O O o

e Generator: ON or OFF

e Frequency: 2 Hz to 10,000 Hz for E1(2M) options, 2 Hz to 800,000 Hz for E3 (34M) options. 2 Hz to 40,000 Hz for DS1
(1.5M) options, 2 Hz to 400,000 Hz for DS3(45M) options.

e Amplitude: Enter the amplitude at which peak to peak jitter generation occurs. See 0.172 for the ITU recommendation on
minimum jitter generation.

Press Start to start measurements.
Results

Results are displayed for the current jitter value and maximum jitter value during measurement.
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13.2 Max Jitter Tolerance (MTJ)

Jitter Tolerance or jitter accommodation is defined in terms of the sinusoidal jitter amplitude which causes a designated error when
applied to digital equipment input. Jitter tolerance is a function of applied jitter's amplitude and frequency. Equipment must pass the
lower limit of maximum jitter tolerance, which is specified in ITU-T G.823, G.824, and G.825 standards.

The unit will transmit jitter from point-to-point or low to high frequency at different amplitudes to determine where errors occur. This is
known as maximum jitter tolerance (MTJ).

Defects and Anomalies Check

The Max Jitter Tolerance feature checks the health of the incoming signal prior to starting the test. If any alarms or errors are
detected, the test set will notify the user that the test cannot be performed and present configuration suggestions to correct the
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Warify that the test signal is properly configured, in syne, and

ALMERR errer free befare starting the MTJ test.

’ m FProgress

Error Message: Configuration Suggestions

Loss of Signal (LOS) Check

If the LOS condition is detected at any time during the MTJ test, the data will become invalid and the test will stop automatically. An
error message will appear to notify the user to correct the condition before running the test again.

RAT LI oy

Signal Error
Frame

Pattern

Loss of Signal Datacted| The MT.J test has been steppad.

ALMERR

=

’ “ Frogress

LOS Error Message

Table
Table values include:

e Frequency tested (Hz)

e MTJ (Ul): Maximum Tolerable Jitter (in Unit Intervals).

e Mask (Ul): Peak-to-Peak jitter limit (in Ul) as defined by ITU standard. This is the minimum jitter value to pass (i.e., the MTJ
value must exceed the Mask value for the data point to pass).

e Status: Pass/Fail status.

e Start/Stop: Starts or stops the test.

e Progress: A green bar at the bottom of the graph shows the test progress.
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MTJ Table

Graph

A cross (x) indicates the maximum jitter value tolerated at the frequency.

Yellow triangles (A) indicate that the data point is greater than, while the green "X" symbols represent actual measured values.
Greater than implies that the jitter tolerance of the DUT (device under test) is much better than the value measured by the test set.
Users should expect all data points above the mask (curve) to pass. For this example, the table results and graphical example
confirm that all points have passed.

m ; 10k 100k

1
TU-T G323 2M Mask Hz

Graph
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13.3 Jitter Transfer Function (JTF)

Jitter Transfer defines the ratio of output jitter to input jitter amplitude versus jitter frequency for a given bit rate.

Often, a portion of received jitter is transmitted at a piece of the equipment's output. If LOS is detected during the JTF test, the test
will be stopped.

1. Calibration

Using a short and clean patch cord, connect the test set's TX back to the RX to form a local reference loop.
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Calibrate

Please loop RX back to TX

Loop Message

2. Device Under Test (DUT)

Before starting the test, "Connect Device Under Test" will appear. Connect the test set to the DUT then press Start to begin testing.

JTF Results
Signal |statu:
ITU-T 5.953 Mask

Frame Frequeney (Hz) TF (dB) Mask (dB) Status

100 =3d.44 010

Pattarn . =70 840

10000 4 0.10

130000 ¥ 010 m

ALMERR

00000 4 -11.60
1300000 =19.90

m Frogress

Frequency (Hz): Frequency measured

JTF (Jitter Transfer Function) (dB): Jitter in divided by jitter out value (in dB)
Mask (dB): Jitter output in relationship to the input

Progress: The bar at the bottom of the graph shows the test progress

100 i 10k

10
TU-T G953 Mask
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A green cross (x) indicates the the jitter transfer value has passed.

A red cross (x) indicates that the jitter transfer value has failed.

Yellow triangles (A ) indicate that the jitter transfer value is greater than the value measured by the test set.
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13.4 Wander Measurements and Analysis

The test set may be equipped with wander measurement options (or licenses) that add verification of stability (wander) and accuracy
for different types of data interfaces. Those signals under test could be SDH/SONET (STM-1/0C-3), PDH/DSn (E3, E1, T3, T1),
SyncE slave, CPRI, or 1588v2 precision timing protocol.

Besides measuring time interval error (TIE) on datalink interfaces like CPRI, other complementary wander measurement and
analysis applications may also be offered by the test set (all optional), along with an off-line MTIE/TDEV analysis software for
Windows® PC. The last three are required for post-analysis and standard masks fitting (Pass/Fail) evaluations.

Clock Wander & Phase Measurements for physical clock interfaces (1.544, 2.048, 10 MHz and 1PPS)
Wander TIE logging and real-time export to USB

Built-in MTIE/TDEV Wander Analysis

VeEX MTIE/TDEV Wander Analysis PC software

Individual screens, fields and selections may vary among products or technologies, and depend on the options/licenses loaded or
available for each test set. Nonetheless, the concepts and procedure flow are very similar.

13.4.1 Recovered Clock Wander Measurements

Each individual transmission technology may require its own wander measurement license.
The Recovered Clock Wander Measurement features can usually be found within the test options that the intended technology
offers.

e In 1GE and 10GE test modes, the Wander Measurement function may be found under the Advanced Tools menu, provided
that SyncE or 1588v2 slave modes have been enabled.

e In PDH test modes, the wander measurement function may be found in >PDH Tools >Jitter & Wander >Wander

e In SDH/SONET test modes, the wander measurement function may be found in >SONET/SDH Tools >Jitter & Wander
>Wander

e In DSn test modes, the wander measurement function may be found in >DS1/DS3 Tools >DS1/3 Jitter & Wander >Wander

e In CPRI Layer 2 Framed test mode, the wander measurement function may be found in its dedicated Wander menu, provided
that the test set is configured as a CPRI slave

Go back to top Go back to TOC

13.4.1.1 Test Setup

Meas. Clock Reference
Clock Port

External Clock Type
Maode

Save TIE

Sampling Rate

Filename MySTM1wanderTest

ET:

Current TIE
Max +TIE
Min -TIE
MTIE

Setup
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e Measurement Clock Reference or Reference Clock Source offers a selection of external or internal (optional) frequency
references. Internal or built-in reference options could be “Atomic 10 MHz” or “Atomic 1PPS”, disciplined by GPS or free
running.

e External Clock Type allows users to select from a list of supported clock signals (e.g. 1.544 MHz, 2.048 MHz, 1544 Mbps, 10
MHz, 2.048 Mbps, 1PPS). The traceable external clock reference source of choice shall be connected to the CLK (SMA) port.

Avoid using rigid BNC-to-SMA adapters to prevent any stress on the test set’s connector. Flexible adapters or cables are

recommended.

e Test Mode lets user select between Manual start/stop and Timed measurements. If Timed is selected, users can set the
length of the test in seconds, minutes, hours or days. Once the selected time has elapsed the test automatically stops.

e Save TIE can be turned ON to write all wander measurements to a FAT32 USB Memory stick in real time, to be analyzed
later on.

e The Sampling Rate (samples per second) can be set to 1/s, 5/s, 10/s or 30/s, depending on the application. 30/s is
recommended.

o File Name identifies the new folder in which all configuration and measurement data will be stored. This folder will be created
in the root of the memory stick.

e Tap on the Start button to initiate the measurements and data logging.

e Tap on the Stop button to force the measurement and data logging to stop. This will also stop a Timed test, even if the total
time has not finished yet.

e After stopping the test, and if the built-in MTIE/TDEV option is enabled, users can also tap on the Analysis button to view the
TIE graph and perform the MTIE/TDE analysis on the recorded TIE data. Refer to the following sections for more details.

e Users may also be allowed to perform run-time MTIE/TDEV analysis with all the data collected up to that point, without having
to stop an ongoing long-term wander test.

Go back to top Go back to TOC
13.4.1.2 Test Result

Numerical counters are provided to let users know the status of the test, with a basic summary of the TIE information.

e Current TIE: Shows the current time interval error measurement.

e Max TIE: Maximum positive TIE value that has been recorded since the beginning of the test.

e Min TIE: lowest or negative TIE value that has been recorded since the beginning of the test. Since wander measurements
always start with a TIE=0, then the minimum value can only be zero or negative.

e MTIE: Denotes the maximum span of TIE values recorded since the beginning of the test. In this summary, MTIE = MaxTIE —
MinTIE. It gives users an idea of how much the signal under test is wandering.

e A real-time TIE monitor graph may also be included in the summary screen for users to see the TIE for the last 7 or 10
minutes of the ongoing test.

Go back to top Go back to TOC

13.4.2 Advanced Clock Wander & Phase Measurements

The test set may offer clock wander and phase error measurement options (or licenses) that add verification of stability (wander) and
accuracy (absolute phase error) on external (physical) clock signals. Those signals could be from reference clocks or recovered
clock outputs from remote or slave terminals (SDH/SONET, PDH/DSn, SyncE, PTP, GNSS/GPS, Rb clocks, etc.)

The results are the similar to the ones obtained by measuring wander on data interface ports (SDH/SONET, PDH/DSn, SyncE or
PTP). The main difference is that the advanced clock wander measurements are performed on a physical (not internally recovered)
clock signal.

This feature is usually an independent Test Mode and not linked to any particular data transmission interface.
13.4.2.1 Clock Wander and Phase Measurements (Optional)

The “Clock Wander & Phase Measurements” option offers short and long term Wander measurements for frequency sources (e.g.
1.544, 2.048Mbps or 1.544, 2.048, 10MHz or 1PPS) and Phase Error measurements for timing sources (i.e. 1PPS) and can save
the TIE or TE measurements to a FAT32 USB Memory stick for further analysis. The test set itself may also offer a built-in
MTIE/TDEV Wander Analysis option to analyze the data or it can also be done by using the free VeEX Wander Analysis PC
Software that can be downloaded from www.veexinc.com.

Both, Wander and Phase Error, measurements require a stable and accurate reference clock source, which can be an external
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source connected to the CLK (SMA) input port or optional optional built-in GPS and Chip-scale Atomic Clock references.

e The built-in GPS hardware option provides a (raw) 1PPS timing signal (clock), aligned to the standard second, and can be
used to discipline the built-in atomic clock. The direct use of this raw “GPS 1PPS” alone is not recommended for wander or
phase measurements. It should be combined with the Atomic Clock to filter and stabilize the timing signal

e The built-in Atomic Clock hardware option can provide highly stable frequency references on its own (Atomic 1PPS and
Atomic 10 MHz), suitable for wander measurements

e When disciplined by the internal GPS receiver, the Atomic Clock 1PPS can also be used as a very stable and accurate
absolute timing reference aligned to the standard second (1PPS) or very accurate and stable frequency reference (10 MHz)

e External clock signals, directly traceable to PRC or PRTC, can also be used as a reference for even more accurate results
(e.g. high-quality GPS-disciplined OCXO, Rb or Cs clock sources)

While wander (stability) measurements use high precision frequency references, the absolute phase error (also known as Time Error
ot TE) requires an accurate 1PPS timing signal, aligned to the standard second (UTC). The 1PPS can be sourced from a high
precision GPS-disciplined clock (built-in option or external).

The Wander (TIE) and Phase (TE) data logs can be saved in real time to a USB Memory using VeEX proprietary format (to be
analyzed by the built-in or PC-based MTIE/TDEV Analysis software) or exported to an open CSV format.

Test Setup

Test Setup Results
1PPS Absolute Phase Error

E start

“Enaysis

1. Test Type offers a selection of “1PPS Absolute Phase Error” for timing error measurements or “Clock Wander Measurement”

for frequency stability measurements

Reference Clock Source offers a selection of external or internal (optional) frequency or timing references

The Test Signal is the clock that needs to be measured for stability and/or accuracy

4. Test Mode lets user select between Manual start/stop and Timed measurements. If Timed is selected, users can set the
length of the test in seconds, minutes, hours or days. Once the selected time has elapsed the test automatically stops.

5. Save to USB can be turned ON to write all wander or phase measurements to a FAT32 USB Memory stick in real time, to be
analyzed later on. User can also set the sampling rate (samples per second).

6. File Types available are the proprietary “VeEX” format (compatible with VeEX Wander Analysis PC software” and an open
CSV format that can be analyzed or formatted with a spreadsheet program (e.g. Excel or Numbers) or could be imported to
other analysis software.

7. File Name identifies the new folder in which all configuration and measurement data will be stored. This folder will be created

in the root of the memory stick.

Tap on the Start button to initiate the measurements and data logging.

9. Tap on the Stop button to force the measurement and data logging to stop. This will also stop a Timed test, even if the total
time has not finished yet.

w N

®

Results
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Test Setup Results
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Wander results are presented in nanoseconds and include: (1) Current TIE, (2) Highest TIE recorded, (3) Lowest or negative TIE
recorded, (4) MTIE for the whole test data, (5) Y scale zoom level, (6) the last 600s of TIE values, Start/Stop/Restart buttons, and
Analysis button (if the built-in MTIE & TDEV Analysis option is loaded in the test set)

Results

|128.0 2 = Reference

Elapsed Time: 01721:29:35 Y Seale: gl

Il | v ".H.I[ i
lk*) rjl” Iﬂ 11I.'1[F 1||r |l1F'i|Il ||’||l| Il | r| II| |

Results

Phase results are also presented as the difference in nanoseconds between the rise of the reference timing pulse and the signal
under test. It includes (1) Current timing or phase error (TE), Maximum time error recorded, (3) Minimum or negative time error
recorded, (4) Average time error (cTE) for the whole test.

The 600s graph is provided as a tool to confirm the settings and signals stability before running a long term test, so time is not
wasted in testing an unstable signal or with frequency offset. It also gives users a glance of the current status of long term tests.

13.4.2.2 Built-in MTIE & TDEV Analysis (Optional)

This option enables the test set to analyze up to 72 hours’ worth of wander measurement data and compare it against standard
masks for a PASS/FAIL assessment, without the need for a PC. The test set may allow the analysis to be performed while the test is
still running for run-time verification. Longer test take a lot longer to be analyzed, so the VeEX Wander Analysis PC Software is
recommended for tests longer than 24 hours.

Features:

* Provides further post-processing of clock stability data, such as MTIE and TDEV

» Frequency offset calculation and removal for relative TIE analysis

» Standard MTIE and TDEV masks can be selected

* MTIE and TDEYV results and mask export to CSV for further report generation using spreadsheets
* Direct PDF report generation to USB

TIE Results
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TIE Analysis
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TIE Results

Date and Time stamp indicating when the test was started

. Total of seconds recorded during the test

3. Beginning and end of the data set to be analyzed and displayed in the graph (5) below. Tap in the Start and/or End field and
enter the desired time limits, then press the Set Range button to apply these changes.

4. Based on all the TIE measurements captured, the test set automatically calculates any small difference in frequency between

the signal under test and the reference clock. Once the frequency difference is known, users can remove it to perform

Relative TIE measurements. The offset removal tool is important for field tests when the local reference clock used is highly

accurate and stable but not traceable to the PRC in the network core (e.g. a portable frequency reference). Even if the

frequency of the local reference is a few ppb (parts per billion) different than the PRC, it can still be used for wander

measurements, as long as it is highly stable, because the Offset Removal feature can mathematically remove the know

difference and make it as if a traceable reference had been used. Once removed, user can perform relative MTIE (or MRTIE)

and TDEV analysis.

Auto-scale TIE graph, based on the limits set.

Press the Measurement button to return to the current wander measurements

Fine cursor controls. User can use the stylus to tap on the screen to position the cursor and then use these arrow buttons to

position the cursor and read specific TIE values. The rubber cursor keys can also be used to move the cursor.

N =

No o

MTIE & TDEV Pass/Fail Analysis

TIE Analysis MTIE & TDEV Analysis |

T | ] © T
3 B mTE 4 & Toev

[ —
R {1 —

MTIETDEV(nS)

.01 0.1 1 18 100 1000 TN #
Observation interval{s)

MTIE Results

Standard MTIE & TDEV masks selection

Pass or Fail indicator, evaluated depending on selected masks
MTIE line color indicator and Enable/Disable check box

TDEV line color indicator and Enable/Disable check box

MTIE & TDEV logarithmic graphs and standard masks

oD~
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6. Press this button to return to the wander measurements screen

7. Once the mask has been selected, press Analysis to run the MTIE and/or TDEV calculations. Depending on the number of
samples collected, this calculation could take a few minutes.

8. Save the MTIE, TDEV and mask calculations in CSV format to a USB Memory stick. The graph can be recreated using a
spreadsheet program like Microsoft® Excel, printed as a report or shared via email or any other electronic media

9. Generates a MTIE and TDEV report in PDF format to a USB Memory stick.

MTIE & TDEV Results Exported to CSV

- [ rl »
Bl o e FOAAM  DATA  EpvEw Ve

L =

______ - o i ¥ ¢ H 0 [ K i W 5

B el

2 5w

BT Verga 1

£ Stant Tora i

% End Tems i

& [apsed Tena '

T gl Ty i i

B Hgdprgnce O (PR i

B BETHLTOAY Rangps O P

B Tesmpdag el (=) !

11 Sokd hemplnyg Faao :

87 Fauspoasay Qe ppem | ERRTE F

1] 1

11 4

TS Nomai) AT () MITH MAALK  TONWira) T :

b LRI LR L3 TG LIk 6 |

1] LT TErL] 14 Dbi8E MO0 Ll 13 1

(L L] 1T peliece] LTI [}, :

L ] ULt h] Tl LD el A} I

= LT YT 400000 Laagihes 13 | S nmamat e

n RN PRI 400000 A TROMID B2 | ¥ ¥ . i

2 B M FbsN e BB RRe e BT [A8] — LTI BAAE g TRV — o AL

i R e e ] IOLSLEM 0 000 5=k 40 st B2 srrmmea

M 18444000 FELRTE ] T30 0000 PR 5y e B2 D000

5 TS AT T BN BT OO0GG

M EEEREBOG  1BhEARSG BERBRED  DRBOGMLOS 11O

a ot 200 ML TNBD B AddA BOOTRNO0 B2 Q00000

o) I TH TR T TOMMAERY  ETROg

- 4RS00 1RRITEBS ISR 419800 3 SRR

0 B4 P000 MLINBD O D0 L ESRO0RD JLES e

LE] 3B FERROS AT TR e BETREY B MIEEER

] BAAATO00 1R 1REES HGAO008  DOMFRBS  Sdedd00

1] OOCOOO000 BACBNEDD  MOOOOO00  TAMOLD  PuDO00000

L H B ] ARG HORRG  DROTREG 7RIS

5 S 0D il OGN0 LMMMES  TRATIAG

Hr FRUMRE] coen) PHAELID ool n] SFITI B DO

L1 B TORG IR BRI OO O

L] FET AR Gl el

1L EFeFaandas

TR

13.4.3 VeEX MTIE/TDEV Wander Analysis PC Software

Provides further post-processing of clock stability data, such as MTIE and TDEV for long-term tests

Frequency offset calculation and removal for relative TIE analysis

Standard and user-programmable masks

PDF report generation

Conversion of TIE data file, fro VeEX'’s proprietary format to an open CSV format

Fully resizable window, to accommodate any screen size and provide detailed zoom levels

Compact stand-alone Windows® software. It can be carried in the same USB memory as the TIE data. No installation is
necessary.

For added convenience, the software doesn’t need installation and can be stored on and run from the same USB stick where the
wander log files are being stored.

13.4.3.1 TIE Measurement Results

Click on the Open button to load the desired MTIE of Phase file and see the TIE behavior on the screen. Use the Compare button to
load a secondary trace for comparison purposes. Up to two traces can be displayed and analyzed simultaneously.
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Click on the MTIE/TDEV Analysis button to go to the wander analysis function.

13.4.3.2 MTIE & TDEV Analysis

Select the desired tolerance masks from the pull-down list and click on the Analyze button to perform the MTIE and/or TDEV

analysis.

Primary : ©\.\Built-in_Wander_Analysts_Samplesimiie
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13.4.3.3 MTIE & TDEV Analysis Report in PDF

Click on the Report button to generate a copy of the measurement and analysis in PDF format.
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14.0 Ethernet over OTN (EoOTN)
ODUO, ODUflex, OTU2e and OTU1e are commonly used for Ethernet over OTN (EoOTN) transport applications.
14.1 OTU2e & OTU1e Overview

Overclocked OTN Testing

An Overclocked option verifies extended bit rates to ITU-T series G supplement 43 standards. Overclocked OTN compensates for
the rate mismatch between 10 GbE LAN and OPU2 payload by raising the overall OTU2 data rate from the standard 10.709 Gbps to

fit the 10GbE LAN client signal.
by by x1 ient
OTUe ODU1e [#—— OPUle Pavioad |

11.0491Gbit's 10.3558Gbit's 10.3125Gbit's
(2557238 x 10.3125) (2397238 x 10.3125) (10GBE LAN)

OTU1e (11.0491Gbps) bit rate support (without fixed stuffing)

%1 %1 %1 Fixed |, x1 Client
OTUZ2e [+—— ODUZ2e OPU2e M— Stuffin Pavioad

11.0957Gbit's 10.3995Gbit's 10.3560Gbit's 10.3125Gbitfs
(2550237 x 10.3125)  (239/237 x 10.3125) (238237 x 10.3125) (10GbE LAN)

'3

OTU2e (11.0957Gbps) bit rate support (with fixed stuffing)

Overclocked OTN supports the following two optical line rates for mapping 10GbE LAN signals.

G.709 Interface Line Rate E%T'it:‘itng;"d Line Rate
OTU-1 2.666 Gbit/s STM-16/0C-48 2.488 Gbit/s
oTU-2 10.709 Gbit/s STM-64/0C-192 9.953 Gbit/s

OTU-1e 11.0491 Gbit/s 10GbE LAN 10.3125 Gbit/s
OTU-2e 11.0957 Gbit/s 10GbE LAN 10.3125 Gbit/s

Go back to top Go back to TOC
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14.2 OTU2e & OTU1e with Ethernet Payloads

OTU2e (11.1 Gbps), OTU1e (11.05 Gbps), or OTUXe, also referred to as overclocking, is an adaptation technology that increases
the frequency (data rate) of the standard OTU2 (10.7 Gbps) interface, in order to better accommodate 10GE payloads (which the
standard ODU2 was not capable to achieve transparently). Although the use of physical overclocked interfaces has faded away (and
is considered non-standard), the use of the ODU2e container became a permanent part of the G.709 standard.

Tap on the Setup button to access the tabs featured in this section.

Go back to top Go back to TOC

14.2.1 Signal Setup

Signal Maasuramants

Caupled

Hierarehy
aTu-2e

il

Interface
Orptical

il © BlarmdErr

Payload —
Bulk —
“LASER Off

Fattern
Rx: 24311 TH: 24314

Signal Setup

Tap on the Signal tab to set up the Transmitter and Receiver interfaces and associated test parameters prior to running a test.

The TX and RX ports setup can be Coupled to share the same configuration. For more complex test scenarios in which the TX and
RX port settings need to be different, tap on the blue bar (on top of the Hierarchy box), to select Independent mode. This enables
the TX and RX to be set to different rates.

Go back to top Go back to TOC
14.2.1.1 Hierarchy

To access the physical interface and rate setting, tap on the Hierarchy box from the Signal tab.

Test Rate
OTH Mapping

Scrambler
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Hierarchy Setup

Test Rate: Options are OTU-1e and OTU-2e (referring to 11.049G and 11.095G respectively).
OTN Mapping: 10GE SYNC, 10GE ASYNC, and Test pattern (Bulk)

Scrambler: ON/OFF.

FEC: FEC encoder can be ON/OFF

Go back to top Go back to TOC
14.2.1.2 Interface

Tapping the Interface box opens the Interface Setup screen.

Interface Start

s | Clock Sre

—
Signal Clock External i Err inj.

Termination

Frame Line Code

Alarm
Pattern

Alarm/Err
? ALMIERR
——
LASER Off

‘,—
History

Interface Setup

e Clock Source: Internal, External, Rx, or Offset.
o Internal clock: The clock for the transmitter is derived from the internal clock. The internal clock has an accuracy of
+/- 3.5ppm conforming to G.812 recommendations.
o External clock: The clock for the transmitter is derived from
m 2Mbps (or 1.5Mbps) signal
m 2MHz (or 1.5MHz) BITS clock
m 64Kbps (co-directional) present on the SMA connector
= 2Mbps signal present on the RX2 balanced or RX2 BNC unbalanced
These options can be selected from them Clock Src box.
o Rx: The clock for the transmitter is derived from the received signal and the jitter of the incoming signal is suppressed.
o Offset: The clock for the transmitter is derived from the internal clock generator. It can change the offset while
measurements are running. Use the numeric key to increase and decrease the frequency shift, up to 0.01ppm.
Frequency offset: + 50ppm with 1, 0.1, 0.01ppm resolution.
e Termination (2 Mbps only):
o Terminated: The received signal is terminated with a 75 ohm or 100 ohm (120 ohm in E1) impedance enabling the
unit to decode the signal over a wide range of cable losses.
o Monitor: To be used when the measurement is made at a Protected Monitoring Point (PMP) of network equipment.
The PMP level can range between -20 and -26dB.
o Bridge: Available on in DS1 or E1 mode. Select this mode for a high impedance monitor test or when the receiver is
connected directly in parallel to a DS1 or E1 line carrying live traffic. The isolation circuit of the unit protects the DS1 or
E1 signal from any possible disruption.
e Line Code (1.5 Mbps, 2 Mbps only): HDB3, B8ZS, AMI.

Go back to top Go back to TOC
14.2.1.3 Pattern

Tapping the Pattern box opens the Pattern Setup screen. The pattern setup will show when OTN Mapping is set to Test Pattern.
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= Signal PRES Pattern

Invert

= Frame

Qut of service
Pattern PRES Pattern
Invart

* ALMERR

Pattern Setup

e PRBS Pattern: Use the pattern drop-down box to select the test pattern which will be inserted into the transmitted signal.
Pseudo Random Bit Sequences (PRBS) defined by ITU-T 0.150 and 0.151 standards, fixed words and 24-bit or 32 bit user
defined patterns are available. Note, if the 32 bit user pattern entered is incorrect, the default pattern will be OxFFFFFFFF.

e Invert: Inversion of PRBS polarity is also available. Inversion of fixed words is not permitted.

Go back to top Go back to TOC

14.2.2 Measurements

] Signal Measurements General

Mode
T Signal Results Auto Save

Frame

[ LAETY
Pattern

Alarm/Err
. ALMIERR
T —
LASER Off

———————————
History

Measurements tab

Manual mode is chosen as the default configuration for starting/stopping the test.

Interval Save/Results Auto Save and Auto Server Upload is available in all modes. Depending on the V300 unit and test module
installed, Interval Save will appear as Results Auto Save.

o Interval Save or Results Auto Save: Test results automatically save at a specified interval. To enable interval save, select
ON and enter the Save Interval (in minutes.

e Auto Server Upload: Automatically uploads results to the server. The unit needs to be connected and registered to an R-
Server or FTP-Server to use this function. Selecting a server type will display a message prompt with the option to connect
and register to the server.

Go back to top Go back to TOC

14.2.3 General
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[ ] Signal Measurements General

r
Results on start

Signal Auto Save
Meas Clock Sre

Frame

Alarm
Pattern

Alarm/Err
. ALMIERR

A
- LASER Off ~

J’.—.
History

General tab

e Results on start: On or Off. Provides an automatic move to Result screen when it starts.

e Auto Save: Automatically saves the results file, when the test is stopped.

e Measurement Clock Source: Select Internal Clock or Tx Clock Source as the references for rates, frequency and offset
measurements.

Go back to top Go back to TOC
14.3 OTU2e & OTU1e Results

Accessing Results

Measurements are accessed by tapping the Results button in the main menu. The results comprise of a range of tabbed pages,
similar to the setup pages. If Ethernet options are enabled, the Results button will not be available on the Home menu. To access

Lo

results, press the OTN Results button S%————# from the selected Ethernet application.
For information on Ethernet payloads, refer to the Ethernet section for more information.

For Bulk (PRBS) payloads, refer to Results: OTN/SDH and OTN

Go back to top Go back to TOC
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14.4 OTU2e & OTU1e Ethernet Applications

Accessing Ethernet Applications from OTU-Xe

To enable and access Ethernet applications from the Home menu (RFC 2544, BERT, Throughput), tap on Setup [Home menu] >
Hierarchy > OTN Mapping and select 10GE SYNC or 10GE ASYNC from the drop-down menu.

Hisrarahy

Test Rate
OTH Mapping

Scrambler
FEC

Hierarchy Setup

After configuring the OTU-Xe signal, press the Home Key n on the keypad and tap on the desired Ethernet test.

< Y 80 RFC 2544 -
: -‘:‘iiﬂﬂil ." -.I. Rf LE‘“ - w
2 & Frame
OTN Tools BERT
& Pattern QN BERT

T @ ALMERR
.78l Alarm/ Error Throughput

OTN Home Menu with Ethernet Options

Setup and results for Ethernet applications featured in OTU-x (-1e, -2e) are the same as those featured in Ethernet Testing mode.
Please refer to the corresponding Ethernet testing section for more information on the following applications:

e 14.4.1 OTU2e & OTU1e with 10GE BERT redirects to BERT
e 14.4.2 OTN/10GE RFC 2544 Conformance Testing redirects to REC 2544 Conformance Testing
e 14.4.3 OTN/10GE Throughput Testing (Multiple Streams) redirects to Throughput Testing

Go back to top Go back to TOC
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14.5 ODUO and ODUflex Overview

ODUO (1.25 Gbps) can accommodate a 1GE client transparently. As its name implies, ODUflex adds flexibility in the data rate and is
capable of carrying Nx1.25 Gbps payloads, including Ethernet. Refer to VeEX's OTN Reference Guide, QG20, for a technological
overview of ODUO and ODUflex.

Go back to top Go back to TOC

14.6 ODUO and ODUflex Setup Menu

14.6.1 Signal Setup

— Signal Measurements GE Port-config

0T ETH [T Hierarchy
Z  Signal MNetwerk Type

Test Rate
< & Frame ©TH Mapping
Tx Test Rate R 1) TIS

R Test Rate [ o771 TS

Scrambler

@ © Pattern

: @ ALMERR

\ mtary 5

A== “TRSER OF

Scrambler
Payload FC5

< Pagelofi O

Signal Setup for ODUflex (Ethernet)

Soft LED Indicators

For OTN Mapping modes with Ethernet payload testing, OTN and ETH refer to the test signal health status while P1 or P2 indicates
the port in operation.

Tap on the Signal tab to set up the Transmitter and Receiver interfaces and associated test parameters prior to running a test.

e Network Type: This is applicable to OTN links only.

e Test Rate: OTU1 (2.7 Gbps) or OTU2 (10.7 Gbps) test interface selection.

e OTN Mapping: These are the different test payload options available, including basic PRBS (Bulk) and Ethernet. OTU2
interfaces can carry lower rate payloads (e.g. 1GE) by multiplexing multiple ODUOs (e.g. OTU1-ODU1-ODUO0-1GE, OTU2-
ODU2-ODUO0-1GE, or OTU2-ODU2-0ODU1-ODUO-1GE).

o When Bulk is selected, the test set runs a typical BER test, filling the payload with the selected test pattern.

o When an Ethernet payload is selected, then ethernet-centric tests such as BERT, Throughput or RFC25544 must be
used to test the link and payload.

o ODUflex allows flexible selection of multiple ODUOQs, contiguous or non-contiguous, within an OTUZ2 interface, to
achieve the desired (or closer) Nx1.25 Gbps rate required for the payload. Tap on the Tx and Rx tributary slot blocks
to select the channels and data rate. N = 1 to 8.

e Tx/Rx Test Rate (ODUflex Ethernet only): Tap on the numbered blocks representing tributary slots to select a test rate

e Tx and Rx ODUk Channels: Depending on the physical interface (OTU2 or OTU1), the test payload rate and the
multiplexing structure, the test set offers these fields to generate and identify the test payload position, within the OTN signal.

e ODUO GE, ODU1->0 PRBS, ODU1->0 GE:

Tx/Rx ODUO Channel

Scrambler: Turns the standard scrambler function ON and OFF. It is recommended to leave it ON.

FEC: Turns the standard Forward Error Correction function ON and OFF. It is recommended to leave it ON.

Payload FCS: When an Ethernet test payload is selected, this turns the standard Frame Check Sum generation and

evaluation ON and OFF. It is recommended to leave it ON.

e ODUO PRBS and ODU1 PRBS: PRBS Patterns are configurable on Page 2.

O O o o

Go back to top Go back to TOC
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Pattern

The pattern setup appears when OTN Mapping is set to a PRBS Test Pattern.

] Signal Measurements General

—_—
Pattern

o Signal
PRES Pattérn

GE Port-config

oSan

o Frame Invert

* Pattern
— Out of service

: ALMERR PREBS Pattern

Invert

——————
Histary

Pattern Setup

e PRBS Pattern: Use the pattern drop-down box to select the test pattern which will be inserted into the transmitted signal.
Pseudo Random Bit Sequences (PRBS) defined by ITU-T 0.150 and 0.151 standards, fixed words and 24-bit or 32 bit user
defined patterns are available. Note: If the 32 bit user pattern entered is incorrect, the default pattern will be OxFFFFFFFF.

e Invert: Inversion of PRBS polarity is also available. Inversion of fixed words is not permitted.

e Out of Service: Should be selected if the incoming signal is expected to contain a known test pattern. Deselect this option if
signal is expected to contain live network traffic — this will disable the pattern detection process and will enable the reporting

of
LSS.
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14.6.2 Measurements

T— Measurements General

Signal

Mode

GE Port-config | -

= Signal Interval Save

Save Interval (min)
. Frame

% Pattern

I ALMERR

o Histery =

Measurements tab

Manual mode is chosen as the default configuration for starting/stopping the test.

AlarmiErr

“TRSEROR

Configure a test to run for a fixed duration or a delayed start. Manual mode is chosen as the default configuration for

starting/stopping the test.

Mode: Manual, Timed, and Auto selections are available.
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e Manual: This is linked to the Start/Stop function on the drop-down menu.

e Timed: The test duration can be set by the user. The test duration can be set in seconds, minutes, hours or days. The test is
activated by the Start/Stop function on the drop-down menu.

e Auto: A predetermined start time can be set by the user. The test duration can be set in seconds, minutes, hours or days.

After programming the start time and duration, press the Start button and the test will be activated automatically when the
programmed start time is reached.

Interval Save/Results Auto Save and Auto Server Upload is available in all modes. Depending on the V300 unit and test module
installed, Interval Save will appear as Results Auto Save.

o Interval Save or Results Auto Save: Test results automatically save at a specified interval. To enable interval save, select
ON and enter the Save Interval (in minutes.

e Auto Server Upload: Automatically uploads results to the server. The unit needs to be connected and registered to an R-

Server or FTP-Server to use this function. Selecting a server type will display a message prompt with the option to connect
and register to the server.

Please connect and successfully register the unitto a FTP-Server in order to use
this function. Would you like to connect to a FTP-Server now?
Press 'Yes' to go to the FTP-Server setup menu. Press "No' to continue without this
function enabled.

Server Prompt

Go back to top Go back to TOC

14.6.3 General

T Signal Measurements General GE Port-config

o £ BT Audible Alarm ¥

Signal Results on start v . Err iﬂi-l___

Auto Save L J
= & Frame

I ————
| Alarm
@ & Pattern SIS s S

L AlarmlErr ‘

= @ ALMERR

s, _LASER Off
. History

General tab

e Audible Alarm: OFF, ON. Unit beeps every time an alarm is detected. This feature is not available on all test sets.
e Results on start: On or Off. Provides an automatic move to Result screen when it starts.
e Auto Save: Automatically saves the results file.
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14.6.4 GE Port-config

[ Signal Measurements General GE Port-config

]
o0TM ETH [FT)

Slgnal [0GE Made

ILast cenfiguration

Flew Centrel
= & Frame

Pattern

: @ ALMERR

S
LASER Off

—
Histary

GE Port-config tab

GE Port-configuration is available for GE OTN Mapping.

Auto Negotiation: On or Off. Matches the test set's negotiation settings to those of the link partner.
Speed: Default set to 1000 Mbps.
Duplex: Default set to Full.
Flow Control: TX On, RX On, Both On, or Off.
o When flow control is enabled, the test set will respond to pause frames received by the link partner by adjusting the
transmit rate.
o When flow control is disabled, the test set ignores all incoming pause frames from the link partner and continues
transmitting at the configured transmit rate.

For ODUflex (Ethernet), 10GE Mode LAN and enabled Flow Control are set as default.

Go back to top Go back to TOC

14.7 ODUO & ODUflex Results

Tap the green Start button to view the OTN Results page.
For information on Ethernet payloads, refer to the Ethernet section for more information.

For Bulk (PRBS) payloads, refer to Results: OTN.

Histogram Graph Event Log Stop

— Summary ErrarsiAlarms Signal

= . | r g
Signal ST:201T-03-22 14:00:18 ET:00M0:01:32 -E i -
LOS Alarm OK
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OTM Errors TR Alarm ;

- Pattern

S ——
_ Alarm/Err
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“LASER Off

A
Histary
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14.8 OTN Tools

The OTN Tools applications featured in ODUO and ODUflex Test Mode are the same as the ones featured in OTN/SDH Single and
Dual Test Modes. Refer to OTN Tools in the OTN/SDH section for more information on these test applications.

Overhead & Overhead
Generator —

oTM £TH (FT) ~ . Anal'fzer

3 Signal \ OTN

¢ < Frame Payiﬂad Tme : .
e B Al Labels Al |dentifier Thm

I.r#q.
Alarm/Err

———

TCM Tasks “TASER O

- @ ALMERR

—
_Histary

OTN Tools in ODUO and ODUflex Test Mode
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14.9 Alarm/Error

The Alarm/Error application featured in ODUO and ODUflex Test Mode is the same as the application in OTN/SDH Single and Dual
Test Modes. Refer to Alarm/Error in the OTN/SDH section for more information.

e —
Stop

il | fllarm Mode
OTM Alarm Type 5 Err inj.

Alarm Flow

= Signal

" Frame Alarm Length

| __ Alarm

= Pattemn Error Mode
OTHM Errar Type COR FEC Alarm/Err
Error Flow Single

- ALMERR

— _LASER Off °
" Histary

Alarm/Error in ODUO and ODUflex Test Mode
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15.0 Ethernet

e Setup
o Test Port Selection

o Port Setu
Measurement Settings
MX Discover and Control
OAM Discover
ViPAG/V-Route Router Test

o ViPAG/V-Route Setup
o ViPAG/V-Route Results

15.1 Ethernet Setup
15.1.1 Test Port Selection

Test mode, test port(s), and network settings are required prior to performing any measurements or applications.

Ethernet test modes are accessed by selecting the Test Application button at the top of the screen E Tap on a technology group then
select a test interface. Depending on interface options purchased, the following selections are possible:

Test Port Selection TX300S

This menu is accessed via the Test Port button located at the top right hand side of the screen. Depending on interface options
purchased, the following selections are possible:

Single port 10GE (10 GE XFP Port 1)

Single Copper port 1GE (1 GE Copper Port 1)

Single Fiber port 1GE (1 GE Fiber Port 1)

Dual port 10GE and Copper 1GE (10 GE XFP Port 1 and 1 GE Copper Port 2)
Dual port 10GE and Fiber 1GE (10 GE XFP Port 1 and 1 GE Fiber Port 2)

Dual Copper port 1GE (1 GE Copper Port 1 and 1 GE Copper Port 2)

Dual Fiber port 1GE (1 GE Fiber Port 1 and 1 GE Fiber Port 2)

Dual Copper Fiber port 1 GE (1 GE Copper Port 1 and 1 GE Fiber Port 1)

Pass Through Monitor Copper 1 GE (1 GE Copper Port 1 and 1 GE Copper Port 2)
Pass Through Monitor Fiber 1 GE (1 GE Fiber Port 1 and 1 GE Fiber Port 2)

TX320s/TX340s
e Single/Dual Fiber port 1GE (1GE SFP+)
e Single/Dual Fiber port 10GE (10GE SFP+)
e Single/Dual Fiber port 1GE Pass Through Monitor (1GE SFP+ Port 1/2)
e Single/Dual Fiber port 10GE Pass Through Monitor (10GE SFP+ Port1/2)
e Single/Dual Fiber port 1GE Layer 4 Testing (1GE SFP+ Port 1/2)
e Single/Dual Fiber port 10GE Layer 4 Testing (10GE SFP+ Port 1/2)
e Single/Dual Fiber port 1GE V-Suite Testing (1GE SFP+)
e ViPAG/V-Route Testing
e Single/Dual Fiber port 1GE 1588v2/PTP Through Mode & PDV Analysis Testing (1GE SFP+ Port 1/2)
e Single/Dual Fiber port 10GE 1588v2/PTP Through Mode & PDV Analysis Testing (10GE SFP+ Port 1/2
e Single/Dual Copper port 1GE (1GE RJ45)
e Single/Dual Copper port 1GE Pass Through Monitor (1GE RJ45)
e Single/Dual Cooper port 1GE Layer 4 Testing (1GE RJ45)
e Single/Dual Cooper port 1GE V-Suite Testing (1GE RJ45)
e Single/Dual Cooper port 1GE V-Route (1GE RJ45)
e Single/Dual Copper port 1GE 1588v2/PTP Through Mode & PDV Analysis Testing (1GE SFP+)

After selecting the test interface, tap OK or Accept button (depending on your interface) located at the bottom of the pop-up window.
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Test Mode Selection

| Ethernet « 10G Single Ethernet Testing

OTN/SDH/ISONET | 10 Dual Ethernet Testing

Fibre Channel | 10G Ethernet Pass Through Monitor

CPRIOBSAI | 100/1000Ease-X Single Ethernet Testing

~ 101000Base-X Dual Ethernet Testing

. 100/1000Base-X Ethernet Pass Through Monitor

ﬁ 192.168.0.114 I 1 2017-02-10

Test Mode Selection

The Test Mode Selection screen may appears differently depending on the unit you are using.

When the dual port interfaces and software options are enabled, the test module can operate a combination of two ports at the same
time.
1GE Port2

A——
1GE Port1

Port selection buttons are available on the left side panel below the History tab.

The configuration parameters (header, bandwidth, etc. for each application (on each of the ports) are completely
independent from one another. All test feature combinations are allowed and completely independent (Loopback,
BERT, Throughput, RFC2544, VSAM) in dual port operation. However, some advanced tools, such as IPTV, VLAN
scan, Packet Capture, etc. are available in single port testing mode only. The user interface will provide an error
message when a feature is not available in dual port operation.

When the soft LEDs are steady green, this indicates that the module is ready to perform different tests. This may require turning the

LASER On button for optical interfaces or tapping the History tab to clear blinking LED reminders of past Errors and Alarms (test results
are not affected).
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15.1.2 Port Setup
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Port setup or test interface configurations are accessed via the Setup menu located on the Home page. The available configuration
settings depend on the interface selected in the Test Mode selection.

Select the operation mode and the interfaces that will be used to carry out tests. Once the operating mode and interfaces are selected,
independently configure the auto-negotiation, speed, duplex, and flow control settings for each port (where applicable).

After configuring settings, tap Apply to save changes. Tap Discard to revert to previous selections.
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Measuramant

Port Salaction MoDDEasa-X
. Last configuration

Aute Negotiation an

=5 TR lepacd Hooo Meps

‘ P Dupla: Full
Flow Control Eoth On k 4

‘LASER OnfDff

MX Discaver

10/100/1000Base-X and 10/100/1000Base-T Port Setup

10/100/1000Base-X and 10/100/1000Base-T Port

Auto Negotiation: On or Off. Matches the test set’s negotiation settings to those of the link partner
Speed (only when Auto Negotiation is Off): 10 Mbps, 100 Mbps, or 1000 Mbps
Duplex (only when Auto Negotiation is Off): Half or Full
Advertisement (only when Auto Negotiation is On): Default-All or Custom. Custom options include 10/100/1000M/Half or
10/100/1000M/Full.
e Flow Control: TX On, RX On, Both On, or Off
o When flow control is On, the test set will respond to pause frames received by the link partner by adjusting the transmit rate
o When flow control is Off, the test set ignores all incoming pause frames from the link partner and continues transmitting at
the configured transmit rate
e MDIX: Off, On, or Auto. When MDIX is set to Auto, the test set detects the required cable connection type and configures the
port connection properly for interfacing the partner device, eliminating the need for crossover cables.
e Clock Offset (ppm): The frequency may be offset in parts per million
e Transmit clock offset (10/100/1000Base-T only):Disabled or Enabled. Due to hardware limitation, transmit clock offset is only
valid when PHY is working on Master mode. Clock offset measurement is only valid when PHY is working on Slave mode.
o PHY working mode: Master or Slave.
Synchronous Ethernet: (SyncE) Disabled or Enabled. When Enabled, makes the signal traceable to an internal or external
reference clock.

For information on configuring SyncE operation, see Port Page 2 - Mode Selection in the Synchronous Ethernet section
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Measuramant

Port Salaction MoDDEasa-X
| Last configuration

Aute Negotiation an
= TR e HOOD MEps

‘ P Dupla: Full
Flow Control Eoth On k 4

LASER OnfOfF

S ——
"MX Discaver

1 GE Fiber Port Setup
1 GE Fiber Port

Auto Negotiation: On or Off. Matches the test set's negotiation settings to those of the link partner
Speed: Default set to 1000 Mbps
Duplex: Default set to Full
Flow Control: TX On, RX On, Both On, or Off
o When flow control is enabled, the test set will respond to pause frames received by the link partner by adjusting the transmit
rate
o When flow control is disabled, the test set ignores all incoming pause frames from the link partner and continues
transmitting at the configured transmit rate

Go back to top Go back to TOC

Status Measuremant

Port Salaction 00000 Ease-T

Aute Negotiation

—= o Advertisement

‘ I Flow Control

MDIX

S ——
"MX Discaver

1 GE Copper Port Setup

1 GE Copper Port

e Auto Negotiation: On or Off. Matches the test set's negotiation settings to those of the link partner.
o Speed (only when Auto Negotiation is Off): 10 Mbps, 100 Mbps, 1000 Mbps.
o Duplex (only when Auto Negotiation is Off): Half or Full.
o Advertisement (only when Auto Negotiation is On): Default-All or Custom. Custom options include 10/100/1000M/Half or
10/100/1000M/Full.
e Flow Control: TX On, RX On, Both On, or Off.
o When flow control is On, the test set will respond to pause frames received by the link partner by adjusting the transmit rate.
o When flow control is Off, the test set ignores all incoming pause frames from the link partner and continues transmitting at
the configured transmit rate.
e MDIX: Off, On, or Auto. When MDIX is set to Auto, the test set detects the required cable connection type and configures the port
connection properly for interfacing the partner device, eliminating the need for crossover cables.
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_ Measuremant

o | Tosls 10GE Made

Flow Contrel

Clack Offset (ppm)

LASER OnfOfF

S ——
"MX Discaver

10GE Port Setup

Go back to top Go back to TOC
10 GE Port

10GE Mode: LAN or WAN

WIS Mode (only available in WAN mode): SDH or SONET

Flow Control: Enable chosen as default option

Clock Offset (ppm): The frequency may be offset in parts per million

Link Fault Response: Disable or Enable (also enables Local link and failure, remote, failure)

Transmit Ignore Link Status: On/Off

Synchronous Ethernet: (SyncE) Disabled or Enabled. When Enabled, makes the signal traceable to an internal or external
reference clock.

For information on configuring SyncE operation, see Port Page 2 - Mode Selection in the Synchronous Ethernet
w section.

Status

Status Measuremant
Link Advertisement Link Down
< RPN ik conflg. ACK Link Down
: Ramote Fault _Llllk' Down
=i Tilite Local Port Remote Port
Speed Link Cown Speed Link Dewn
‘ | Files Duplex Link Dawn Duplex Link Dewn
X Link Adyertisement Link Partner Advartisament
10MIHalF Link Down homrHale Link Dewn
AaMIFUll Link Drawn AaMIFull Link Dewn
00k Half Link Dawn ook Half Link Dewn
A00KIF I Link Down [TROMIFUl Link Deown
lelele] AT ] Link Down hooonFull Link Dewn

Symmetric Fause [Link Dewn

S ——
"MX Discaver

Asymmetrle Pause Link Dewn

Status tab

The Status tab lists current port settings. Please note that the Status tab is only available if a fiber port option is selected from the Test
Port Selection menu.

Test units shipped before January 2012 support up to +/- 50 ppm offset only. Units shipped from 2012 onwards,
w support up to +/- 150 ppm offset. This applies to both T0GE WAN and 10GE LAN modes.
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15.1.3 Measurement Settings

Measurament

Maode
| Toots | FETT

Clock Synchronization Device
s

P
LASER OnfOff

e —
WX Discover

10GE Measurement Setup
The measurement and event log settings are configured in this screen.

¢ Mode: Manual, timed, or auto mode are available.
o Manual mode: Starts and stops the measurements manually.
o Timed mode: Defines the duration of the test; after the test is started, the test will run for the configured duration and stop
automatically.

e Event Log: Logs up to 1000 event entries. If there are more than 1000 events,
o Circular keeps the latest entries. The oldest entry will be deleted so that the new event can be added.
o Blocked stops recording new events after 1000 entries. The latest entries will not be logged.

e TX Start: Separated or Coupled. Configures how the measurements are started when in BERT and Multiple Streams test modes.
o Separated: Independent control (Start/Stop) of the transmitter is enabled. At the start of the test only the receiver is turned
on -- the user must start the transmitter manually.
o Coupled: Transmitter and receiver are turned on at the same time, and the Tx and Rxmeasurements start at the same time
at the start of the test.

e Clock (ToD) Synchronization Device: Disable, GPS, 1PPS, Local, Atomic 1PPS. Select the device to be used to synchronize the
clock to perform the One Way Delay measurement.

When a device is selected the following fields can be seen on the screen:

o External Clock Input: 1pps (SMA Port). The SMA Port must be used for the 1pps signal.

o UTC ToD: Displays the Coordinated Universal Time (UTC) Time of Day once it is acquired.

o Clock Sync Time: Time field to configure the UTC ToD that both test sets, carrying out a one-way delay test between each
other, will be synchronizing their internal time stamping at.
Note: Both test sets must be configured to the same Clock Sync Time.

Clock Synchronization is not supported on all the test set models. Check with customer care for availability.

e Gratuitous ARP: ON or OFF. If set to ON, a gratuitous ARP is performed. When the test port has an IP connection, an ARP
request will be transmitted at regular intervals to keep the router/gateway ARP table aware of the test set's IP address. This setting
is useful for long-term L3 routed testing.

e Results Auto Save: ON or OFF. If set to ON, results will be saved automatically.

Go back to top Go back to TOC
15.1.4 MX Discover and Control

Before proceeding with MX Discover or Control, be sure to assign an IP address to each test port. To assign an IP address, proceed to
the home menu and select the IP button.
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If using OAM Discover, it is unnecessary to assign an IP address to the local or remote unit.

Using MX Discover

MX Discover enables the test set to discover other VeEX VePal test sets and devices with an assigned IP address on the same subnet.
To discover other devices using MX Discover:

1. Tap on the MX Discover button and then press Discover.
2. Alist of discovered devices on the same IP subnet will appear. Select a unit to connect to from the list of devices.
3. Tap on Close to exit the window.

Satup Results

MX Discovery Tool

Press ‘Discover to find any MX test partners on the same IF subnaet,
Mate: An IF address must be assigned te each MX on the network.

L MX100F 1821681101 00:18:63:00:AEBD VTMAOOKCE101T3

—
i Discaver

MX Discovery Tool

Loop Control

The Loop Control button becomes available on the right side menu when any Ethernet application (V-SAM, RFC 2544, Throughput,
BERT) is selected. Press the Loop Control button to configure loop up and loop down commands necessary to control a far-end unit.
The loop up command contains information about the test layer. Looping back test traffic is possible as follows:

e Layer 1: All incoming traffic is looped back unchanged
e Layer 2: All incoming unicast traffic is looped back with the MAC source and destination addresses swapped
e Layers 3 & 4: All incoming unicast traffic is looped back with MAC/IP source and destination addresses swapped

To configure loopback control on the unit, select from the following options under Partner Address:

o MX Discovered: Lists MX discovered devices. Select from the list of discovered devices to loop up/down
o User Defined: Input the destination IP address of the far-end device
e OAM Discover: Lists OAM discovered devices. Select from the list of discovered devices to loop up/down

Rata Datails

Remeote Partner Contrel Toel

@ Loopback Control @Peerto-Paer

MY Discoverad L J

- 1821681138 HWaC

L Discaver

o Page 1 of 1

Remote Partner Control
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The Peer-to-Peer option is available only for RFC 2544 testing. For more information on Peer-to-Peer mode, please see Peer-to-Peer
and Asymmetric Testing.

Go back to top Go back to TOC

OAM Discover

Like MX Discover, OAM Discover can also be used to discover far-end test units without manually configuring the local or remote unit's
destination address. If OAM is enabled on the test set, any link partner that supports the IEEE 802.3ah protocol will be discovered
automatically and displayed under the OAM Discover tab. To access OAM Discover:

1. Go to Throughput > OAM > Link OAM and tap on the 802.3ah check box to activate Link OAM. Select Active from the OAM
Mode drop-down menu (only Active mode can send loop commands).

2. Tap OAM Loopback Loop Control button and select the OAM Discover tab to see a list of discovered OAM devices. You can
also see a list of OAM devices by tapping the Loop Control button and selecting OAM Discover tab. Select an OAM device and
press Loop Up to send a loop up command to the selected remote unit.

For detailed descriptions of Discovery Capabilities, Link Events, and Notification Settings, please see Ethernet OAM Testing.

Satup Results

Header Traffic Errer In].  General Summany

o= TR 50233k QAM: T aam Made: TR
‘ m [Wendar OUI [o0-18-53 Max POU Length 1518

Mender SPI 63-00-16-53 PDU Rate

Disceveary Capability
Ramote Looapbask Link Events ]
MIB Retrieval Unidirectian (o]
Link Events Motification Settings
Link Fault
Critical Event ——
Dying Gasp Contrel

S ——
"MX Discaver

Activating 802.3ah Link OAM
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15.1.5 VIiPAG/V-Route Test

ViIPAG/V-Route can be accessed from the Test Mode menu. Refer to Test Port Selection for instructions on selecting Ethernet test
modes.

The following selections are available on the unit:

e SILO/Router Wrap Test: "On local unit" testing on a single unit
e End-to-End Test (VeEX to VeEX): "With remote test unit" testing
o Controller: Carries out the peer-to-peer/asymmetric handshaking, loads the remote profile to the remote unit, and
initiates the test
o Responder: Establishes IP connectivity and waits for the controller to connect/initiate the test
e End to Loopback Test: One unit generates test traffic, while the other unit is set to loopback mode.

Go back to top Go back to TOC

ViPAG/V-Route Setup

L ] Quick Test Setup

oy Welcome to ViPAG
Z I Signal

2 2 Frame
@ Pattern
® ALMIERR

‘,—
History

Note: Quick Test menu options may vary depending on the unit you are using.

Quick Test Setup Welcome Page

Quick Test Setup
Fill out each screen and press NEXT to proceed to the next page or Previous to go back to the previous screen.

e Select the test type: SILO/Router Wrap Test, End-to-End Test (VeEX to VeEX), End to Loopback Test
e Step 1: Select the router test interface. "Local unit" denotes a router wrap test while "end-to-end" conducts an end-to-end
test. For End-to-End testing, select whether this unit will be a Controller or Responder. For End to Loopback testing, select
whether this unit will be Generating Traffic or in Loopback Mode. The frame size for each option listed below is 256 bytes.
The following options are available:
o 1G to 1G: 1G interface is always set to 100% of the line rate.
o 1G to 10G: 10G interface is always set to 100% of the line rate.
o 1G-10G with remote test unit: For Copper or Fiber, Controller is set to 100% of the line rate; remote is 100% of the line
rate.
o 10G to 10G: 10G interface is always set to 100% of the line rate.
o 10G to 1G: 1G interface is always set to 10% of the line rate.
Step 2 (SILO/Router Wrap only): Select the Layer.
Step 3: Configure port settings for port 1. Refer to Port Setup for detailed instructions.
Step 4: Configure port settings for port 2.
Step 5: The wavelength for the test ports are displayed. The Change button turns off the laser on the optical ports and
pauses setup.
e Step 6: Enter the local IP address for port 1. Press Apply and configure the subnet mask address. Press Apply and enter
the gateway address. At the end of Step 4, the screen will display a summary of the IP address, Subnet, and Gateway. Tap
on any of the corresponding fields to make any changes, if necessary.
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Setup and return the screen to Step 1.

P1 P2
. = Signal

: 2 Frame
® ©® Pattern

® ® ALMIERR

T—
History

Quick Test View

Quick Test

SILO/Router Wrap Test

Frame Size 256 bytes

10GE LAN P1 Configuration - Fiber 1310 nm
IP Address 192.168.1.211 #1|ID |12

VLAN #2|[ID|N/A

#3|ID N/A

Subnet 255.255.255.0

Gateway 192.168.1.1

10GE LAN P2 Configuration - Fiber 1310 nm
IP Address 192.168.1.212 #1|ID |12

VLAN #2|[ID|N/A

#3|ID |NIA

Subnet 255.255.255.0

Gateway 192.168.1.1

Please review configuration.

Step 10: Review Configuration

Step 7: Enable up to 3 VLAN tags. Configure ID, Priority, Type, and Drop Eligible.
Step 8: Enter the IP address, Subnet, and Gateway for port 2, following the same procedure detailed in Step 4.
Step 9: Enter the frame size. The default frame size for each option is 256 bytes.
Step 10: Review the settings for both ports. Press Start to begin testing. Pressing Reconfigure will restart the Quick Test

Results

Step 10

Priority 3
Priority NIA
Priority [NIA

Priority 3
Priority NIA
Priority [NIA

Previous
Start

e
Reconfigure

After starting the test, the Error Injection button for each port becomes available and the screen displays Quick Test view and the

following results for both ports:

Link Up/Down status
Optical Power in dBm
ARP - Pass/Fail status
PING - Pass/Fail status

Transmitted Rate
Received Rate

Signal

Frame

Pattern

ALMIERR

TTEEEE—

History =

Optical Power

Throughput
Transmitted Rate

Received Rate

Round Trip Delay (To Ping Round Trip Test Time) measurement in ms
Throughput - Pass/Fail status

Quick Test

Up
2.15 dBm
PASS

PASS
0913 ms
PASS
10.000G
1.637G

Quick Test View

AT E———
~ LASER Off ~

Restart

Save

—
Reconfigure

In case of link or IP related test failure, VIPAG will indicate the possible failure in red text and give instructions on what to check for.
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P2
. Signal

. Frame
® Pattern

® ALMIERR

—
History

Setup

Quick Test

Optical Power

Throughput
Transmitted Rate

Received Rate

Results

TP —
LASER Off

Restart

Save

e
Reconfigure

Test Failure

Test sets come preconfigured. To customize settings for both ports, go to the Setup tab. For configuration instructions, please refer

to BERT.

Signal
Frame
Pattern

ALMERR
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Results
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Quick Test

Test Layer
Frame Type
WLAK
MPLS

Results
Setup 13E Flber

T ————
T Stap & Save

Stop

Decalls

Setup
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Quick Test Fatup
Results 10GE P1
= Signal HOG-1@ Test  Test Started 15:21:2
ARP 10G PASS
lRP 16 PASS
Fing 10G-16G I
Plny 13108
Throughput 10G-1G
Throughput 16-10G

- Frame
. Patiern

ALMERR

Summary Results

Results
Results 1GE Flber
fra- 12012
280 dBm
522 dBmn
RTD: 114 ms:
RTD: BB me
999 956
1000 000

LASER QniDff

P ———SS,
T Srop & Save
Stop

—
| Detalls ]

The Summary tab lists the Pass/Fail status of each ARP, Ping, and Throughput test along with test measurements.

The Results tabs for each port lists statistical results similar to those featured in the BERT Results section. Please see BERT

Results for more information.

Quick Test

Summany Results 10GE P1

> Signal
- Frame

= Pattern Ry Optlcal
PowaldBn

ann
ALMERR

Port Results
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15.2IP

15.2.1 IP Connection

Errers  Alarms  Ewvents

Rasults

Results 1GE Fiber

Traffic Drelay

LASER QniDff

T ——————
T Stap & Save

Stop

* Decalls

Port setup and IP connection are required prior to performing the following Ethernet applications: Ping, Trace Route, Web/FTP, ARP

Wiz, VolIP, IPTV testing, and 1588v2 (except Layer 2).

Tap on IP from the Ethernet home menu to access Port and IP settings.
15.2.1.1 Setup

Select PPoE, IPv4, or IPv6 from the Mode menu.

Point-to-Point Protocol over Ethernet (PPoE)

o Authentication: PAP, CHAP, or CHAP & PAP.
e VLAN: Off or 1 Tag.
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e ID: VLAN ID. Enter value 0 to 4095.

e Pri: VLAN priority O to 7.

e DNS: Selecting Manual DNS opens another menu. Select from Off, Primary, or Primary & Secondary. Enter the Primary
and/or Secondary DNS if required.

L Trace Route ARPWiz

Setup Status
Signal

IPvd
Frame v

Last configuration

® Pattern

® ALMIERR

‘,_—.
History

W|192.168.0.1
W¥|192.168.0.1

Page 10f2 (>

A
PCAP Start

IP Setup - IPv4

IPv4 or IPV6

e IP Type: IPv4 or IPv6
e [P Address: Static, DHCP (IPv4 only) or AUTO (IPv6 only)
e Static: The user is required to enter a Local IP, Gateway address, and Subnet. All Static fields can be filled by tapping on the
section to access an alphanumeric keyboard
o Local IP: IPv4/IPv6 address of the test set
o Gateway: IPv4/IPv6 address of the network gateway
o CIDR (IPv6 only): The user can enter a Classless Inter -domain Routing Network
o Subnet (IPv4 only): The user can enter a subnet mask
e DNS: Off, Manual, or Auto. If Manual is selected, a DNS IP is required in order to use the URL as a destination. Enter the IP
address of the Domain Name System (DNS) Server providing domain name translation to IP addresses.
e VLAN: Off, 1 Tag, 2 Tags. For each VLAN tag, enter the following:
o ID: VLAN ID. Enter value 0 to 4095.
o Pri: VLAN priority 0 to 7.

Go back to top Go back to TOC
15.2.1.2 Status
Ensure the Status is PASS before continuing with any IP tests. If the connection fails, go back to the setup screen to verify that the

parameters are entered correctly. Verify that the Ethernet cable is properly connected on the management port on the left hand side
of the unit.
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[ ] Trace Route ARPWiz

Setup Status

—
Disconnect

Signal

Frame

Pattern

ALMIERR

A E—
History

DNS1(PASS) DNS2(N/A)

A
PCAP Start

PASS Status

DHCP: PASS indicates that an IP address has successfully been assigned.

IP: PASS indicates that the IP address assigned has been verified to be unique in the network.
Gateway: PASS indicates that the gateway IP address is valid.

DNS: PASS indicates that the DNS IP address is valid.
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15.2.2 Trace Route

Trace Route is a common method used to find the route to the destination IP address or URL.
Refer to Trace Route in the TX300S, MTTplus, RXT-1200, or UX400 platform manuals for more information on this feature
including setup and results.
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15.2.3 ARP Wiz

ARP Wiz uses the Address Resolution Protocol (ARP) to verify the status of each IP address in a user-selectable IP range. It is the
standard method for finding a host's hardware address when only its network layer address is known.

Refer to ARP Wiz in the TX300S, MTTplus, RXT-1200, or UX400 platform manuals for more information on this feature including
setup and results.

Go back to top Go back to TOC
15.2.4 Ping

Ping is a popular computer network tool used to test whether a particular host is reachable across an IP network. A ping is
performed by sending an echo request or ICMP (Internet Control Message Protocol) to the echo response replies.

Refer to Ping in theTX300S, MTTplus, RXT-1200, or UX400 platform manuals for more information on this feature including setup
and results.

Go back to top Go back to TOC
15.2.5 VoIP Testing
15.2.5.1 VolP Check

The VolP Check mode allows you to test the network readiness for VolP without placing an active VolIP call. This mode allows for
service verification before SIP/H.323 infrastructure is in place or if credentials are not known.

This test focuses on packet transmission quality and metrics by sending traffic (ICMP Ping) mimicking a VolIP call. ICMP Ping
payload will be sent with a content, rate, and size similar to the selected codec.
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ICMP Ping
Request

ICMP Ping
Reply

Quality measurements based on the .
downstream ICMP Ping Reply packets VolP Check Diagram
VolIP Check Setup

In the Setup tab, make the following configurations:

e Mode: Select VolPCheck from the drop -down menu.

e Profile: Select from Delete, Save, Save as..., or Default.

e Server: Type in the destination server (the ICMP ping will be sent to this address). Make sure that the destination address is
representative of the VolIP calls. For example, use SIP Proxy address or destination SIP phone. Make sure that ICMP Ping
Requests are not blocked by the network.

e Test Duration: Specify the duration of the test.

e Encoding: Select Codec. The ICMP ping will be sent with a payload content and size similar to the selected codec.
Supported
codecs are G.711 A-law, G.711 p-Law, G.729, G.723.

o Jitter Buffer: Enter the size in ms of the jitter buffer. This value is used to emulate a jitter buffer on the received traffic. ICMP
Ping Replies received after this duration will be discarded, and negatively impact the quality scores.

Press Start to begin the test. It will run for the duration indicated in Test Duration.

[ ] Setup Status

Trace Route ARPWiz

Signal Status

Frame

—
Register

Pattern

192.168.8.20:6060

ALMIERR

e —
History

1000-TFULL . e
< Page 1 of 3 (> M

VolIP Check Setup

"VOIP Test Complete" will display on the status screen upon completion.
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Status
WebiFTF
#_IP Teols

-,F,\ Net Wiz Packets

ET: 00:00:12
j WiFi Wiz Current Event

VOIP Test Complete
) Advanced

@___FikerP1 - 17082011 Qdz13:18

VoIP Check Results - Status

w Trace and DTMF functions are not accessible in VolP Check mode.
Go back to top Go back to TOC
VoIP Check Test Results

MOSI/R, Packets, and Events are discussed in VoIP Expert - Client/Server Results.

w« All VolP Check measurements are provided for the downlink direction, from the remote server to the test set.

Go back to top Go back to TOC
15.2.5.2 VolP Expert - Client/Server Mode

VolIP Expert is a simple and effective tool for pre-qualifying VolP service and verifying triple play implementations. It allows the user
to assess end-to-end VolP QoS under simulated or live network conditions where packet loss, latency, jitter, bandwidth congestion,
link disconnects, IP version type, VLAN and MPLS routing and concurrent triple play traffic all play a role.

The Client/Server mode allows a pair of VePAL100+/300 series test sets or a test set connected to a VX1000 server to exchange
upstream and downstream files to exercise the connection under VolIP calls conditions. Bidirectional Mean-Opinion-Score (MOS),
Transmission-Rating-Factor (R-factor) and other critical network related parameters are measured, and test results are displayed on
both field test units and the VX1000 software and can be saved and retrieved for future reference and benchmarking.

The VX1000 software can be installed on any server and accepts up to 16 simultaneous VolIP test calls from compatible
VePAL100+/300 series products. The Server test mode can be enabled on either the VX1000 software or VePAL 100+/300 product
series. The remote device configured in Client mode can initiate a test to the Server, files are transmitted in both directions and
measured.
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. w==_= _ VePAL 100+ series

Can act as VolP
Expert Client or
Server

VePAL 300 series UDP traffic with encoded voice payload VX100 Server
Can act as VolP Downstream traffic = Transmitted packets Can receive 1 to 16

Expert Client or . . simultaneous VolP
Server Upstream traffic = Received packets Expert Client

connection

Client/Server Mode Setup

Client and Server mode simulate a VolIP call between two test sets or one test set and a server, and measure the VolP quality
parameters.

Client Mode

L Setup Status
L

Trace Route ARPWiz
Signal

Frame

® Pattern

® ALMIERR

J’.—.
History

1000-TFULL - <
PCAP Start

Client Setup

In the Setup tab, make the following configurations:

Mode: Select Client from the drop -down menu.

Server: Type in the destination server address (Test set configured in Server mode or VX1000 server).

Test Duration: Configures the duration of the voice test file.

Encoding: Select the codec from the drop -down menu. The voice file transmitted will use the selected encoding. Supported
codecs are G.711 A-law, G.711 p-Law, G.729 (optional), G.723.1 (optional).

o Jitter Buffer: Enter the size in ms of the jitter buffer. Packets received after this duration, will be discarded and negatively
impact the quality scores. This setting emulates the jitter buffer configured in the IP phones.

Go back to top Go back to TOC

Server Mode
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In the Setup tab, for Mode, select Server from the drop -down menu.
Press Start to begin the test. The test set will wait for Client to initiate connection.
VolP Expert VX1000 - Server Mode

e Status

o My IP: Automatically detects the IP address of the Ethernet LAN card
e Setup

o Mode: Select Server from the drop -down menu

o Result file path: Select the path where results files will be stored

« Results are automatically saved when the test is completed

Status

My 1P address 192.168.0.83 Connect To
Currently Swopped Iy LINK

Mo test running

Mode Client

| Setup
Mode chent -
Server IP [ 192.168. 0 .105 |

Pant 4567

Test time{Second) 0

Encoding G

Jitter Buffer 100

Result fila path C:Program Files (x86)\WVeEXVX1000/0utputy

Threshold

VolP Expert VX1000 - Client Mode

VolIP Expert Status

Server side:
e Start the test.
e The Server waits for a connection from the Client.
e If the server is running on a V100+/V300 series unit, only one Client connection can be active.
e If the server is running on a VX1000 server, up to 16 connections can be active simultaneously.
Client side:

e Start the test.

e Client initiates a connection to the Server.

e If the connection is successful, the Client transmits the test file (UDP traffic with audio file payload) in the upstream direction
towards the Server.

e Once the upstream transmission completes, the Server transmits the test file (UDP traffic with audio file payload) in the
downstream direction towards the Client.

e Once the downstream transmission completes, Client and Server exchange test results and the results are displayed on both
sides.
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T Net Wiz

Packets

j WiFi Wiz Current Event

VOIP Test Complete
) Advanced

8___FikerP1

T: 00:00:26

17002011 04500

Client/Server Test Results
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VolP Expert - Client/Server Results

Voice Quality measurements are displayed for both directions.

e Upstream results = Outgoing stream
e Downstream results = Incoming stream

MOSI/R tab indicates:

The Mean Opinion Score (MOS) and R-factor measurements are performed by a Telchemy™ VQmon® VolP quality measurement
engine which is integrated into the test set. The VQmon/SA feature supports:

Listening and conversational quality metrics
MOS scores and R-factors

Detailed packet/RTP statistics

Jitter buffer emulation

Trace Route

&) IP Tools S2tp

B Netwiz

‘ WiFi Wiz

P Advanced
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Status

ARPWiz

Trace

Unregister

—
Hang up

CAP On

e
CAP _Det;ll _
17 09-2011 05:57:56
MOS/R Results
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User Opinion R Factor Mos
{ITU Scaled)

Maximum Obtainable For G.711 33 4.4
Very Satisfied 30-100 4,3-5.0
Satisfied 80-50 4.0-4.2
Some Users Satisfied 70-80 3.6-4.0
Many Users Satisfied 60-70 3.1-36
Nearly ANl Users Dissatisfied 50-60 2.6-3.1
Not Recommended 0-50 1.0-2.6

VolP MOS Ratings

e UP: Indicates that the results are for the upstream direction - transmitted packets.

e DN: Indicates that the results are for the downstream direction - received packets. Note that Client and Server results will
show with reversed measurements.

e MOS-LQ: Listening Quality MOS score, this score is based on packet metrics -codec, packet loss, discard and jitter. Per
ITU-T G.107 converted on a MOS scale.

e MOS-CQ: Conversational Quality MOS score, this score is based on listening quality metrics and also includes network
delay. Per ITU-T G.107 converted on a MOS scale.

e R-LQ: Listening Quality R-factor, this score is based on packet metrics - codec, packet loss, discard and jitter. Per ITU-T
G.107.

e R-CQ: Conversational Quality R-factor, this score is based on listening quality metrics and also includes network delay. Per
ITU-T G.107.

e Gap R: Conversational Quality R-factor during Gap period. A Gap is a period of no loss or low loss density.

e Burst R: Conversational Quality R-factor during Burst period. A Burst is a period of high packet loss or packet discard
density (> 5%).

Packets tab indicates:

Analysis on packet loss
Duplicated packets

Out of sequence packets
Packet rate

Packet jitter

Packet Statistics are only displayed for the incoming stream (downstream traffic). Only VX1000 server displays packets statistics
for both directions.
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Management Part Link
»Home-=Taels-+IF Tacls
Satup Status

Trace Route WebiFTF

. _IP Tools Setup

. 5
8 Net Wiz

| WiFi Wiz Data Threughput

Packets Receivad

) Advanced |
£ Packer Loss Rate

Packet Loss Count

e Packet Discard Rate
m FPacket Discard Count

Burst Lass Rata

n it | & Pageders &

% FieerPl. 7092011 045200

Packet Statistics (Page 1) - Sample from VolP Expert - Client/Server Mode

Packet Statistics (Page 1)

Data Throughput: Average Data rate in kbps.

Packets Received: Number of packets received.

Packet Loss Rate: Average Packet Loss rate in kbps. A lost packet is never received by the application.

Packet Loss Count: Number of packets not received.

Packet Discard Rate: Average Packet Discard rate in kbps. A discarded packet is received, but too late, and thus discarded
by the jitter buffer.

e Burst Loss Rate: Average percentage of packets lost or discarded during a Burst condition. A Burst condition is a period of
high loss density (over 5%).

Management Port Link
*Hame-=Taels->IF Tasls
Satup Seatus

Trace Route Web/FTF

#_IP Teols Setup

. Net Wiz

| WiFi Wiz iE:urst Length
GAP Loss Rate
GAF Length
;ﬂﬂﬂ Packet

i Advanced

= Cuplicate Packats
m PPOV Jitter 10,0030 ms
: MAPDY Jitter 10,0150 ms

’ Bl | (4 ] Page 2 ofz D
8 _FikerP1 7002011 od5eaT

Packet Statistics (Page 2) - Sample from VolP Expert - Client/Server Mode

Packet Statistics (Page 2)

e Burst Length: Average Burst Length in ms.

e Gap Loss Rate: Average percentage of packets lost or discarded during a Gap condition. A Gap condition is a period of no
loss or low loss density.

e Gap Length: Average Gap Length in ms.
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e OOS Packets: Number of packets received out-of-sequence.

e Duplicate Packets: Number of duplicate packets received.

e PPDV Jitter: The packet-to-packet delay variation in milliseconds as defined in RFC 3550. The interarrival jitter is defined to
be the mean deviation of the difference in packet spacing at the receiver compared to the sender for a pair of packets.
If Si is the timestamp from packet i, and Ri is the time of arrival for packet i, then for two packets i and j, D(i,j) = (Rj - Ri) - (Sj -
Si).
The interarrival jitter is calculated continuously as each data packet i is received from source according to the formula J(i) =
J(i-1) + (ID(i-1,i)] - J(i-1))/16.

e MAPDV Jitter: The true average mean-absolute packet delay variation in milliseconds. Per ITU-T G.1020.
If the nominal arrival time (denoted below ai) for a packet is known or can be determined, then the absolute delay variation is
abs(ti - ai).
The mean absolute packet delay variation is therefore MAPDV = mean( abs(ti - ai) ).

Status

Trace Route Web/FTF

Y IP Tools Setup

5. Net Wiz

§ WiFiWiz  laycrage POV 2 3450 ms 05080 ms
Btaximum POV 13,6210 ms 11,5990 ms

i Advanced

m it & Pagederz D

©_ FikerPl____ 7092011 odG2d0

Packet Statistics (Page 3) - Sample from VolP Expert - Client/Server Mode

e Average PDV: The running average mean-absolute packet delay variation in milliseconds. This average takes the difference
of the average positive and average negative envelopes. Per ITU-T G.1020.
Mean delay Di = (15.Di-1 + ti-1) / 16 positive deviation Pi = ti - Di if ti > Di negative deviation Ni = Di - ti if ti < Di MAPDV2 =
mean( Pi) + mean(Ni ).
e Max Avg MAPDV: The maximum of the average mean-absolute packet delay variation in milliseconds.
e Maximum PPDV
Go back to top Go back to TOC
Events
Events tab displays a time stamped log of the various test steps with Pass/Fail criteria.
Go back to top Go back to TOC
VX1000 VolP Expert Results
VX1000 displays the list of available test results.

It automatically stores the results for all the client connections.
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My I address 192.168.0.83
Currently Stopped
VoIP Test Complete

Mode Client [ st

| Results |

— e

182.168.0.105_32T68{2011-09-16_1... 4.2 4.2 | 2011009116 13:48:57
192.168.0.105_J27T69(2011-08-16_1... 25 4.2 | 201100946 14:15:08

1892.168.0.115_32T68{2011-08-26_1... 18 4.2 | 2011008136 16:57:04

192.168.0.92 _32768(2011-08-25_09. ... 4.2 4.2 2011708725 09:26:41

182.168.0.92 _37T68{2011-08-25_09- ... 4.2 4.2 201 1008/25 09: 36:46

192.168.0.92 _37768(2011-08-25_08- ... 4.2 4.2 211708725 09:37:26

182.168.0.92 37768 2011-08-25_10-... 39 4.2 201100825 10:07:55

40T ASF K& A% PYRERI WA N B AR el | i 4 VB SNE S d DA

Select All €} Chear All

Wl00O0O0O0noE

| yew || pee

VX1000 Results Tab

Select the result(s) you would like to view by clicking the corresponding check box.

Click the View button to display the selected result(s).
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I
WE ReVeal VX1000 =

| 192.168.0.105_3276%(2011-09-15_13.45.57] |
Results - 132.168.0.105_)2765(2011-09-16_13-49-5T) | ;J_EI'BUII{B |
¥ Quatity Metrics Guality Metrics
@ ditter Butter Stats T teen |
[¥] Degradation Factors e i | 93
[¥] Burstesnd Gap Metrics .o H "
¥ Delay Metrics MosLa 4.2 43
MOS-CQ 42 42
vl || eorw || eeem || ov [ eor ([ mm || comel

MOS/R Results

Go back to top Go back to TOC
MOSI/R Results

e UP: Indicates that the results are for the upstream direction - transmitted packets. DN: Indicates that the results are for the
downstream direction - received packets. Note that Client and Server results will show with reversed measurements.

e MOS-LQ: Listening Quality MOS score, this score is based on packet metrics - codec, packet loss, discard and jitter. Per
ITU-T G.107 converted on a MOS scale.

e MOS-CQ: Conversational Quality MOS score, this score is based on listening quality metrics and also includes network
delay. Per ITU-T G.107 converted on a MOS scale.

e R-LQ: Listening Quality R-factor, this score is based on packet metrics - codec, packet loss, discard and jitter. Per ITU-T
G.107.

e R-CQ: Conversational Quality R-factor, this score is based on listening quality metrics and also includes network delay. Per
ITU-T G.107.

e Gap R: Conversational Quality R-factor during Gap period. A Gap is a period of no loss or low loss density.

e Burst R: Conversational Quality R-factor during Burst period. A Burst is a period of high packet loss or packet discard
density
(> 5%).
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| 192.468.0.105_32763{2011-09-16_13-43.57) |
Results - 152.968,0.105_12763{2011-09-16_13-49-57) | Results |

u?l Quality Metrics Jitter Boffer Slals

Jitter Buttar Stats I teem | W

Packets received 500 500
Data Throughput B4.0 kbitsis | B4.0 kbitsis

4 4

Deqradation Factors

Burst and Gap Metrics

Packets lost

]

Delay Metrics

Packels discarded

Packets early

Packels late

Pkts cut-of-order

Packets duplicated

Underrun discards

Overmun discands

oval | [ o || pma [ o ||

Jitter Buffer Statistics

e Packets received: Number of packets received.

e Packets lost: Number of packets not received.

e Packets discarded: Number of packets received too late that have been dropped by the jitter buffer. Packets early: Number
of voice stream packets arriving early, but still within the jitter buffer range. Packets late: Number of voice stream packets
arriving late, but still within the jitter buffer range.

e Packets out-of-order: Number of voice stream packets that arrive out of sequence, as detected by the jitter buffer.

e Packets duplicated: Number of duplicate voice stream packets discarded by the jitter buffer.

Underrun discards: Number of voice stream packets discarded by the jitter buffer due to the late arrival (exceeds the

configured jitter buffer depth).

Overrun discards: Number of voice stream packets discarded by the jitter buffer because the jitter buffer is already full.

Delay increases: Number of adaptive jitter buffer emulator delay increases.

Delay decreases: Number of adaptive jitter buffer emulator delay decreases.

Re sync count: Number of jitter buffer emulator resynchronizations due to DTX/VAD/silence suppression.

Reset count: Number of jitter buffer emulator resets due to complex error occurrence. For example, if the jitter buffer

emulator is unable to properly resynchronize to the incoming packet stream, a reset is performed.
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¥ Quality Metrics

W] Jitter Bufter Stats

] Degradation Factors
¥ Burstend Gap Metrics

¥ Deley Metrics

| 192.168.0.105_33763{2011-0%-16_13-43.57) |
Results - 192.168.0.105_)2763({2011-09-18_13-49-57)

Degradation Faclors

Loss degradation 0.00% | 0.00%

Discard degradation 0.00% ' 0.00%

CODEE degradation po0% | 0.00%
Delay degradation 0.00% 0.00%
Recency degradation 0.00% 0.00%

Go back to top Go back to TOC

MOS/R - Degradation Factors

jitter)

Multi_Service_Test Module_Manual_RevDO01

MOSI/R - Degradation Factors

CODEC Degradation: The percentage of the overall quality of degradation that can be attributed to codec
Delay Degradation: The percentage of the overall quality of degradation that can be attributed to delay
Recency Degradation: The percentage of the overall quality degradation that can be attributed to loss or discard recency

Loss Degradation: The percentage of the overall quality degradation that can be attributed to network packet loss
Discard Degradation: The percentage of the overall quality degradation that can be attributed to jitter buffer discard (i.e.
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i|. 192, 166.0,105_37763(2011-08-16_13-45.57) _|
Results - 192.168.0,105_12763{2011-09-16_13-49-57) | Resulis | .
i
¥ Cuality Matrics Burst and Gap Metrics
[ Jitter Butter Stats T b | e
] Degradation Factors asdanissinsi : y =
[# Buratand Gap Metrics vl - " s
] Delay Metrics Burst Loss Rate 0.00 .00 1
Avp. Burst Length (ms) o ]
Avp. Burst Length (pkis) o ]
Gap Count 1 1
Gap R Ly "
Avp. Gap Loss Rate LX) 0.0a
Avp. Gap Length (ms) 10000 10000
Avg. Gap Length [pkis) 500 EDD
Avp. Loss Rale 0.0 .00 -
v || eoFar | [ ema ][ ov  |[ e ][ mm || conc

Burst and Gap Metrics

Burst/Gap Count: Number of bursts that occur on the voice stream

Avg Burst/Gap Loss rate: The average percentage of MIUs lost and/or discarded during burst conditions
Avg Burst/Gap Length (ms): The average burst length in ms

Avg Burst/Gap Length (pkts): The average burst length in packets

Burst/Gap R: The average listening R-factor for the gap periods

Avg. Loss Rate: The total average percentage of MIUs lost and/or discarded

Avg. Net Loss Rate: The total average percentage of MIUs lost in the network

Avg. Discard Rate: The total average percentage of MIUs discarded

Go back to top Go back to TOC

Packet Statistics - Delay Metrics

PPDV Jitter: The packet-to-packet delay variation in milliseconds as defined in RFC 3550. The interarrival jitter is defined to
be the mean deviation of the difference in packet spacing at the receiver compared to the sender for a pair of packets.

If Si is the timestamp from packet i, and Ri is the time of arrival for packet i, then for two packets i and j, D(i,j) = (Rj - Ri) - (Sj -
Si).

The interarrival jitter is calculated continuously as each data packet i is received from source according to the formula J(i) =
J(i-

1) + (ID(i-1,i)] - J(i-1))/16.

MAPDV Jitter: The true average mean-absolute packet delay variation in milliseconds. Per ITU-T G.1020.

If the nominal arrival time (denoted below ai) for a packet is known or can be determined then the absolute delay variation is
abs(ti - ai).

The mean absolute packet delay variation is therefore MAPDV = mean( abs(ti - ai) ).

Average PDV: The running average mean-absolute packet delay variation in milliseconds. This average takes the
difference of the average positive and average negative envelopes. Per ITU-T G.1020.

Mean delay Di = (15.Di-1 + ti-1) / 16 positive deviation Pi = ti - Di if ti > Di negative deviation Ni = Di - ti if ti < Di MAPDV2 =
mean(Pi)+ mean(Ni).
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e Max PDV: The maximum of the average mean-absolute packet delay variation in milliseconds.

Go back to top Go back to TOC

15.2.5.3 VoIP Expert - IP Phone Mode

IP Phone mode emulates an IP phone and can place and receive calls using SIP or H.323 protocols, sending or receiving live audio
(with headset) or prerecorded file.

Comprehensive Codec support and call destination options verify voice encoding and translation provisioning.

Real-time evaluation of voice quality with a complete set of measurements available at the end of the call, including packet
statistics, jitter statistics, and MOS and R-factor call quality scores.

Media Test

VePAL V100+ VePAL V300 ] ]
Series Series VoIP Expert - IP PhoneConfiguration

VolP Expert - IP Phone Configuration

IP Phone Setup

Select the VoIP tab to proceed with the IP Phone setup.
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1: ARG

- 2: ACF
3: SETUP
4: CALL
"~ PROCEEDING 5 SETUP —=
6: CALL
Gatekeeper PROCEEDING |
Endpoint A 7: ARQ Endpoint B
8: ACF —p
—10: ALERT 9; ALERT —
| —12: CONNECT 11: CONNECT —

H.323 Configuration

lanagement Pare Link UP 1007 F -- 182 163.0.102
Hemiz-t-Teals—= P Tools
Setup Status
Trace Reute WabIFTP ARPWIz

- L ]
|
G IP Teals Status Trace

G‘ Met Wiz

i WiFi Wiz

i, Advanced

IP Phone - H.323 Setup

H.323 parameters are as follows:

e Mode: Select IP Phone from the drop -down menu

e Profile: Select from Delete, Save, Save as..., or Default
e Protocol: Select H.323 from the drop -down menu

e GK Discovery: Off -- the IP address of the Gatekeeper must be known
e GKIP: Enter the IP address of the Gatekeeper

e Port: Enter the Port number of the Gatekeeper

e User: Enter the username.

e User Number: Endpoint Alias Dialed Digits

e H.323 ID: Endpoint Alias address H323 -ID

e E.164 Number: Endpoint Alias address. E164-I1D

e Codec: G.711 y-law and G.711 A-law

e Headphone:
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o On: Requires you to plug in the VeEX provided USB headphone. Talk/Listen through the headphone

o Off: Unit will transmit a pre-recorded audio file during the test

Press Register to start registration to the Gatekeeper.

w Trace and DTMF are disabled in H.323 mode.

Location

Service

4:ﬁhﬂb@ﬂh.ﬁcm.num

3: bob@acme.com? |

User Agent
(UAC)

a.toon.com

u P9 Link UP 1000T F - 1000010
»Home-=IP{Cu P1)

1: INVITE
bobi@acme.com
-—2: 100/Trying 3 INVITE
= bob@l =
lab.acme.com

p——10: 200/0K

=G 100 Trying s—
=T 180/RInging —

a0 200K ——

sip.acme.com

11: ACK bobd@iab.acme. com—————

User Agent

lab.acme.com

SIP Configuration

P@@®

Trace Route
TCP

DTMF

" Unregister

i

2 Page1afz D
2014-01-16

19:22:19

SIP Configuration (Page 1)

For SIP Phone Setup, fill out these additional parameters:
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SIP Phone Setup (Page 1)

Mode: Select IP Phone from the drop -down menu.
Profile: Select from Delete, Save, Save as..., or Default.
Protocol: Select SIP from the drop -down menu.
Registrar: On/Off. Selecting On requires the user to enter URI or IP address of the SIP Registrar.
Proxy
o ON: Enter URI or IP address of SIP Proxy. SIP Invite will be sent to this address.
o OFF: Invite will be sent to Registrar or Outbound Proxy depending on configuration.
e Outbound
o ON: Enter URI or IP address of SIP Outbound Proxy. All the messages will be sent to this destination IP address.
o OFF: Messages will be sent to Registrar or Proxy IP address depending on configuration.
e Username and Password: For registering with the call authentication server.
e Login ID: Username sent to the SIP authorization digest.
e Codec: Enter preferred codec - G.711 p-law, G.711 A-law, G.723.1 or G.729. SDP offer will prioritize the selected codec first.

SIP Phone Setup (Page 2)

e Headphone:
o On: Requires you to plug in the VeEX provided USB headphone. Talk/Listen through the headphone.
o Off: Unit will transmit a pre-recorded audio file during the test.
Note: Headphone ON is required for G.723.1 or G.729 codecs.
o Jitter Buffer: Specifies the type of jitter buffer used by the test set receiver.
o Fixed: A fixed jitter buffer is used, the depth can be specified from 40 to 500 ms.
o Auto: A dynamic jitter buffer is used, it dynamically adapts to the current jitter in the network
SIP Port: Port number used for SIP messages (default 5060).
RTP Port: Port number used for RTP media (default 5000).
Auto Answer: If enabled, allows the test set to automatically answer incoming calls.
Session Timer: When enabled, a re-invite will be sent at the expiration of this timer per RFC 4028.
DSCP QOS: When enabled, enter the DiffServ field per RFC 2474.
STUN Server: When enabled, enter the IP address of a STUN Server. STUN enables a device to find out its public IP
address and the type of NAT service it is sitting behind. If ON is selected, use the alphanumeric keypad to enter the STUN
Server IP address.

Press Register to start registration to the Gatekeeper. The Status screen displays the registration progress and will display "Online
once registration is completed. If the test set fails to register, please go back to the setup screen and make sure all the parameters
are entered correctly and register again.

SIP Phone Setup (Page 3)

NAT Update: On or Off
DTMF Format: RFC 2833 or DTMF Tone
Voice GW: On or Off
DialStyle:
o URL: Enter destination address URL
o POTS: Enter destination Phone number
Bundle Size
Transport: UDP, TCP, TCP TLS
PESQ: Refer to the PESQ section.
Media Encryption: None, SRTP

Go back to top Go back to TOC

15.2.5.4 Placing a Call
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CUACKOUS,

WalFTP TGP
Setup DTMF

1 = 5 -.
Packets “Unreglster

Peer URL G2E@10.0.0.1 ————,
[ Fian IO - —
‘ Files. rugistration Online . -

tatus ;Mo active call NO.1{200 OK)

Cleared | Cleared Cleared Clearsd Cleared | Cleared
Cleared Cleared Cleared Clearad Cleared Cleared
Cleared | Clwared Clearsd Cleared Cleared | Cleared

Cleared Cleared Cleared Clearad Cleared Cleared

20140116 19:26:02 | TestMode |
Call Registration
After pressing the Register key, the Status screen displays the registration status. If the registration is successful, you can place a
call to a remote party.
Peer URL: Remote party phone number or URL
Press the Call button to place a call.
When the call is connected, press the MOS On key to start voice quality measurements.
DTMF

During the call, DTMF tones can be transmitted. DTMF tones transmitted as RFC4733 events.

Trace Routs
WeblFTP TCP

Setup

° Unreglsear

Hang up

— — —
. MO5 Dn

24-02-2011 DE:01:22 Test Mode

Call Registration

To transmit DTMF tones, access the DTMF tab. An alphanumeric keypad will be displayed.
DTMF tones are transmitted as soon as they are typed.

Go back to top Go back to TOC
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15.2.5.5 VoIP IP Phone Results

w« All the measurements are provided for the downlink direction, on the voice stream from the remote party to the test set.
MOS/R and Packets results are discussed in VolP Expert - Client/Server Results.
Trace

In this tab, all of the signaling packets are captured and displayed.

[ ] Setup Status

Trace Route ARPWiz

Signal Setup Status

Frame
REGISTER sip:192.168.8.20:6060;transport=udp

Pattern REGISTER sip:192.168.8.20:6060;transport=udp
REGISTER sip:192.168.8.20:6060;transport=udp
ALMIERR REGISTER sip:192.168.8.20:6060;transport=udp
REGISTER sip:192.168.8.20:6060;transport=udp

Unregister

—
History

1000-TFULL e
(4 Page 2 of 2 O M

Trace Results

Tap on a packet link to open a window with additional information.

Go back to top Go back to TOC
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15.3 BERT
15.3.1 BERT Setup

Tap on Advanced Tools (Home Menu) > BERT button to access BER testing features.

Overview:

BER testing at Layer 1, 2, 3, and 4 is supported. The BERT can be configured to use either regular PRBS test patterns, stress
patterns (specifically for 10Gigabit Ethernet) or user defined test patterns to simulate various conditions. The test layer, frame
header, traffic profile, error injection, and control settings of the far-end device (if applicable) must be configured prior to testing.

e Layer 1: Unframed mode (fiber ports only) or Framed mode
o Unframed mode: Test traffic consists of a bit stream of the selected test pattern
o Framed mode: Test pattern is encapsulated into a valid Ethernet frame with SOF, Preamble, and CRC field

e Layer 2: Framed BERT (same as Layer 1 Framed)
o MAC Address: A default or user configured Media Access Control (MAC) address is added to the frame

e Layer 3: Framed BERT (same as Layer 1 & 2 Framed)
o MAC Address: A default or user configured Media Access Control (MAC) address is added to the frame
o IP Address: A default or user configured IP address is added to the frame

e Layer 4: Framed BERT (same as Layer 1, 2, & 3 Framed)
o MAC Address: A default or user configured Media Access Control (MAC) address is added to the frame
o IP Address: A default or user configured IP address is added to the frame
o UDP Address: A user defined source and destination port address is added to the frame

Setup Results

Header . Errer Inj. Alarm Inj.

Last cenfiguration

m Encapsulation Type PBE-TE
Test Layer

B W e

MFPLS

PROTOCOL

15

{ASER OniGH

X Discover

Control

BERT Setup - Header (Layer 4)
Go back to top Go back to TOC

15.3.1.1 Header Settings

e BERT Profile: Load a previously configured test profile or create a new profile from existing settings.
Please see 6.0 Profiles in the ReVeal MTX300 manual for more details on how to create new profiles using ReVeal
software.

e Encapsulation Type: None, MPLS-TP, or Provider Backbone Bridge (PBB-TE). Provider Backbone Bridge MAC-in-MAC
(IEEE 802.1ah) encapsulation are configured trunks that add resiliency and configurable performance levels in the provider
backbone network. Available for 1GE Copper/Fiber and 10GE port. PBB encapsulation is available for all Ethernet tests
(Layer 2, 3, and 4) - BERT, RFC2544, Throughput, V-SAM.

Tap the PBB block to configure the settings. All PBB fields are configurable.

o Backbone MAC Source
o Backbone MAC Destination
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o Ethernet Type
o |-SID

o Backbone VLAN ID, Priority, Type

MAC

Z Signal

Backbone MAC Source

Ethernet Type

. Frame

I-SID

Backbone MAC Destination

DATA
00-18-63-1A-2B-4E

RX Filter

00-18-63-1A-2B-3C

2 Pattern VLAN ID m Priority - Type

® ALMIERR

‘,—
History

Test: Select the test layer to

perform the BERT

PBB

o Options are Layer 1 Unframed, Layer 1 Framed, Layer 2, Layer 3, and Layer 4

O O o o

Frame Type: Select the Ethernet frame type for Layer 2 or Layer 3
802.3 Raw (IEEE 802.3 frame without LLC) - Not available when Layer 3 is selected
802.3 LLC (IEEE 802.3 frame with LLC header)

802.3 SNAP (IEEE 802.3 frame with SNAP header)
Ethernet Il (DIX) (named after DEC, Intel, and Xerox, this is the most common frame type today)

o Set the Source and Destination MAC address for Layer 2
o Set the Source and Destination MAC and IP addresses for Layer 3 and Layer 4

e VLAN: Off, 1 tag, 2 tags, 3 tags
o The user is able to configure up to 3 VLAN tags (VLAN stacking, for Q-in-Q applications)

Note: VLAN stacking

is an option

MPLS: Off, 1 tag, 2 tags, 3 tags
o The user is able to configure up to 3 MPLS tags

MACI/IP: Tap the MAC and IP blocks on the Frame image to access the setup menus

Note: MPLS tag configuration is only available when the MPLS option is purchased

Control

T—
LASER On

T
MX Discover

Go back to top Go back to TOC

MAC, VLAN, MPLS, IP, and Test Pattern Configurations:

Ethernet jTg' e |l Frame

{64 to

bytes)

The most common Ethernet Frame format, Type Il

B0 00 20 7A 3F Z3E 20 00O 20 20 2A AE 0g 00 IP, ARP, etc. 00 20 20 3A
Destination MAC Address Source MAC Address EtherType Payload CRC Checksum
MAC Header Data
(14 bytes) (46 - 1500 bytes) (4 bytes)

To configure the MAC addresses, IP addresses, VLAN tag(s), MPLS tag(s), and test pattern, tap on the frame image displayed on
the screen. This displays the configuration screens for all the header fields.

e MAC Header Tab:

o MAC Source: Use the default source address of the test set or configure a new or different address.
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o MAC Destination: Configure the destination MAC address of the far-end partner test set or use the ARP or ARP GW
keys to determine the MAC address of the destination IP address (ARP) or the Gateway (ARP GW). Note: A valid IP
connection needs to be up to use these functions. Refer to |P_Connection for further instructions.

o Ethernet Type: For Layer 3 testing, the user can also configure the Ethertype:

0800-IP (Internet Protocol Version 4, IPv4)

0600-Xerox

0801-X.75 (X.75 Internet)

0805-X.25 (X.25 Level 3)

0806-ARP (Address Resolution Protocol [ARP])

8035-RARP (Reverse Address Resolution Protocol [RARP])

8137-IPX (Novell IPX)

814C-SNMP

8847-MPLS unicast

8848-MPLS multicast

86DD (Internet Protocol, Version 6 [IPv6]) - Future Release

Tap on Mac Source, ARP, and ARP Gateway buttons to populate the fields with default test port settings.

MAC RX Filtar

MAC Source DD=18-8300-0C 40
MAC Destinatian D0-1E-80-20-57-3C

Ethernet Typa

LASER OnlDfF

_|'._\
KX Discaver

Ceontrel

MAC Source
BERT Setup - MAC address settings (Layer 3)
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e VLAN Tab: In the VLAN tab the following parameters are configured:

o VLAN ID: Configurable in the range 1 to 4094.
= VLAN ID is the identification of the VLAN, which is basically used by the standard 802.1Q.
m It has 12 bits which allows the identification of 4096 (2212) VLANSs.
m Of the 4096 possible VIDs, a VID of 0 is used to identify priority frames and value 4095 (FFF) is reserved.
m Maximum possible VLAN configurations are therefore set to 4094.
o VLAN Priority: Configurable in the range 0 to 6
m Set by the Priority Code Point (PCP), a 3-bit field which refers to the IEEE 802.1p priority.
m [t indicates the frame priority level from 0 (lowest) to 7 (highest), which can be used to prioritize different
classes of traffic (voice, video, data, etc.).
o Type: The following selections are possible:
= 8100 (IEEE 802.1Q tagged frame)
= 88a8 (IEEE 802.1ad Provider Bridging)
o Drop Eligible: If enabled, drop eligibility flag will be set.
o VLAN Flooding: Enable/Disable.
o VLAN Flooding Range: Specifies the number of VLAN IDs. Enter a number from 0-4096. The VLAN IDs will be
incremented by 1 until it reaches the number of times entered in the flood range.
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T Cancnical

Protocol 'P"'” Fomal VLAN ID

D fioelty | |ndicator (12 Bits)

oxgio0 | BB | g

IEEE 802.1Q VLAN Tag in an Ethernet Frame

YLAN MPLS DATA | RX Filter
WLAN #1{CE-YLAN 1D

o e [

YLAN #Z(SP-YLAN |D]

n P _Prinr‘m,r _T\lpe
B
WLAN #3(SP-YLAN D)

o [JlFies e

| P
B "X Discaver

'LASER OnlCfF

Cantrol

BERT Setup - VLAN Tag configuration (Layer 3)
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e MPLS Tab: In the MPLS tab the following parameters are configured:
o MPLS label: Configurable in the range 16 through 1,048,575 (labels 0 to 15 are reserved).

« Composed of 20 bits which allows for the creation of over one million labels.
o CoS: Configurable in the range 0 to 6.

« This field is three bits in length and maps directly to IP Precedence TOS bits to provide Class of Service (COS).
o S-bit: Configurable 0 or 1.

« The S field is one bit in length and is used for stacking labels. This is important as it is used to indicate the last label
in the label stack.

o TTL: Configurable in the range 0 to 255. The default setting is 128 hops.

« Used to decrement the time-to-live counter.
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'LASER OnfOfF

e
"X Discaver
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BERT Setup - MPLS label configuration
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e [P Tab: In the IP tab the user must configure the destination IP address and source address. The user may also configure the
following IP header fields:
o IP Type: IPv4
o IP Src and IP Dest: For IP Src, if the IP connection is up, refer to |IP_Connection. The source address is fixed to the IP
address from the IP setup menu.
o IP TOS (for Quality of Service testing):
m Legacy TOS (Precedence): The first three bits of the IP TOS field can be edited:

000 - Best Effort
001 - Bulk Data
010 - Transactional
011 - Call Signaling
100 - Streaming Video
101 - Voice
110 - Routing
111 - Reserve
DSCP (Differentiated Services Code Point): The first six bits of the IP TOS can be edited to provide more
granular service classification.
For more information on the definition of DSCP field in IPv4 and IPv6 headers, refer to REC2474.
Time To Live (TTL): Configurable in the range 0 to 255.
Fragment offset byte: Configurable in the range 0 to 65.528.

« The fragment offset field, measured in units of eight-byte blocks, is 13 bits long and specifies the offset of a
particular fragment relative to the beginning of the original unfragmented IP datagram.
Protocol field: UDP (0x11), TCP (0x06), User Defined.

WLAN MPLS (o DATA RX Filter
Source [P Address
Destinatien IP Address
IPTOS
— T pscp

g I T

Fragment Offset

Pretocol

'LASER QnlDfF

e
"X Discaver

Ceontrel

BERT Setup - IP Address settings (Layer 3)
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e Data Tab: User selects a test pattern that will be encapsulated in the Ethernet frame payload (for framed mode).
Depending on the test layer, different test pattern options are available.
o Layer 1 Framed Test Patterns

m CRPAT: Compliant Random Pattern provides broad spectral content and minimal peaking for the measurement
of jitter at component or system level.

= CJTPAT: Compliant Jitter Test Pattern is a Jitter Tolerance Pattern that stresses a receiver by exposing it to
extreme phase jumps thereby stressing the clock data recovery (CDR) circuitry. The pattern alternates between
repeating low transition density patterns and repeating high transition density patterns.

m CSPAT: Compliant Supply Noise Pattern. Represents worst case power supply noise.

'LASER OniCff
e —
" MY Discaver

Ceontrol

L4 ] Page 1ef2 0o

BERT Setup - Data selection (Layer 1 Framed)

Header Cenfiguration

'LASER QnfDff

————
" KMX Diseaver

Contrel

BERT Setup - Data selection - (Layer 1 Unframed)

o Layer 1 Unframed Test Patterns

= HFPAT (High Frequency Pattern): This test pattern is to test random jitter (RJ) at a BER of 10-12, and also to
test the asymmetry of transition times. This high frequency test pattern generates a one, or light on, for a
duration of 1 bit time, followed by a zero, or light off, for a duration of 1 bit time. This pattern can be generated
by the repeated transmission of the D21.5 code-group. Disparity rules are followed.

m LFPAT (Low Frequency Pattern): The intent of this test pattern is to test low frequency RJ and also to test
PLL tracking error. This low frequency test pattern generates a one, or light on, for a duration of 5 bit times,
followed by a zero, or light off, for a duration of 5 bit times. This pattern can be generated by the repeated
transmission of the K28.7 code-group. Disparity rules are followed.

= MFPAT (Mixed Frequency Pattern): The intent of this test pattern is to test the combination of RJ and
deterministic jitter (DJ). This mixed frequency test pattern generates a one, or light on, for a duration of 5 bit
times, followed by a zero, or light off, for a duration of 1 bit times, followed by a one for 1 bit time followed by a
zero for 1 bit time followed by a one for 2 bit times followed by a zero for 5 bit times followed by a one for 1 bit
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time followed by a zero for 1 bit time followed by a one for 1 bit time followed by a zero for 2 bit times. This
pattern can be generated by the repeated transmission of the K28.5 code-group. Disparity rules are followed.

= RDPAT (Random Data Pattern): Designed to provide energy across the entire frequency spectrum providing
good simple BER testing.

m JTPAT (Jitter Tolerance Pattern): Designed to verify jitter tolerance on the receivers by exposing a receiver's
CDR to large instantaneous phase jumps. The pattern alternates repeating low transition density patterns with
repeating high transition density patterns.

= SNPAT (Supply Noise Pattern): Designed to simulate the worst case power supply noise that could be
introduced by a transceiver.

Go back to top Go back to TOC

o Layer 2, 3, & 4 test patterns
= PRBS:
m 2731 -1 (147 483 647-bit pattern used for special measurement tasks, [e.g., delay measurements at
higher bit rates])
m 2723 -1 (8 388 607 bit pattern primarily intended for error and jitter measurements at bit rates of 34 368
and 139 264 kbps)
m 2M5 -1 (32 767 bit pattern primarily intended for error and jitter measurements at bit rates of 1544,
2048, 6312, 8448, 32 064 and 44 736 kbps)
m 2M1 -1 (2047 bit pattern primarily intended for error and jitter measurements on circuits operating at bit
rates of 64 kbps and N x 64 kbps)
m Fixed: All Os or All 1s
= User Defined pattern: Length depends on size of frame
m Inversion: Normal or inverted

MPLS P DATA RX Filtar

'LASER QnfDff
00-00-00-00

————
"X Diseaver

Ceontrel

BERT Setup - Data selection - PRBS Patterns (Page 1)

m Auto (Special Patterns): For special patterns, the most significant bit of the test pattern is populated first into
the payload frame, as opposed to non-special patterns, in which the least significant bit is populated first.
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e
MX Discover

e

Contral

BERT Setup - Data selection - Special Patterns (Page 2)
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e RX Filter Tab: Allows the user to filter incoming streams. When checked, the incoming traffic flows not matching these

criteria will not be considered for these results.
o MAC Destination address

MAC Source address

VLAN

VLAN Periority

VLAN Eligible

Frame Type

Type of Service

Protocol Type

IP Destination address

IP Source address

0O 0O 0O 0O O O O 0O O

DATA R¥ Filtar

'LASER OnlCfF

e —
"X Discaver

Cantrol

BERT Setup - RX Filter selection

e UDP/TCP: Input Source Port and Destination Port.
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BERT Setup - RX Filter selection
Go back to top Go back to TOC
15.3.1.2 Traffic Settings

Traffic tab:

The user configures the traffic profile for the stream, including traffic flow, frame size, frame type, and transmit rate.

e Traffic Flow: Select from the following traffic flows:

o Constant: The selected frame is transmitted continuously according to the selected bandwidth %.

o Ramp: The selected frame is transmitted at maximum bandwidth according to the selected duty cycle and burst
period.

o Burst: The selected frame is transmitted in a staircase profile according to user selectable step time, number of steps,
and maximum bandwidth.

o Single Burst: Configure the number of frames to be transmitted in the burst along with the bandwidth. For example, if
100000 frames are transmitted at 12.5% of bandwidth, on a 1Gbps line, 100000 frames will transmit at a rate of
125Mbps and then the burst will stop.

e Frame Size Type: Fixed or Uniform min and max frame length values. Uniform traffic is traffic generated with a uniform
distribution of frame lengths.

e Frame Size (bytes): Enter the frame size when a Layer 2, 3, or 4 BERT is selected
o Frame size configuration is not available for Layer 1 BERT
o Frame sizes can be from 64 bytes to 1518 bytes, in addition to jumbo frames up to 10000 bytes

e BW (Transmit Bandwidth): Configure the transmit rate for the test
o When traffic flow is equal to Burst, two burst bandwidths are configured with burst time

o When traffic flow is equal to Ramp, starting and an ending bandwidth are configured along with the bandwidth step
size and duration

Multi_Service_Test Module_Manual_RevDO01 Page 272 of 546



Results

Errar Inj-

'T raffle Flew

— Frame Size Type

Frame Size (bytes)

‘ m Constant Bandwidth

T —
"X Diseaver

Ceontrel

BERT Setup - Constant Traffic

Note: Frame Size Limitations

' Layer 1 framed mode - Frame size configuration is not available.
L] Layer 1 unframed mode - Traffic profile is constant at 100% bandwidth.
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15.3.1.3 Error Injection

Error injection can be performed during testing. The error type and injection rate are configured in the Error Injection tab.

e Error type: Select from Bit, CRC, IP Checksum (Layer 3, 4 only), Pause, TCP/UDP Checksum (Layer 4 only). With Pause
selected, the unit will transmit a pause frame when Error Injection button is pressed. The Pause time duration is
configurable in units of 512 bit time. At Gigabit Ethernet speed, this is equivalent to 512 ns. For example, if pause time is set
to 1000, the pause duration will be set to 1000x512 ns.

e Injection Flow: The error injection flow determines how the selected errors will be injected.
o Select a single error injection or specific count.

e Count: Configures the error count via a numeric keypad.

Setup Results

Header Errar Inj.

e Errar Type Errer Type
N—— Injectien Flow

IF Checksum
TCPIUOP Checksum

——————
" MX Discaver

e ——
MX Discover

Cantrel

. Contrel

BERT Setup - Error Injection Error Inj. Function
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Error Injection

After pressing Start, error injection can be enabled by pressing the Error Inj. button on the right side
of the screen.

Go back to top Go back to TOC

15.3.1.4 Starting/Stopping a BERT

Once all configurations have been made, the user can start the BERT test (press the Start button on the top right section of the
screen). The following are three scenarios of how to prepare and start the unit for BERT testing.

If testing on the fiber ports, make sure the LASER is turned on before starting the test.

e End-to-End Testing
o Connect the test set to another unit that supports BERT testing.
o After configuring test settings on both units, start the tests.

e Far-End Unit in Manual Loopback Mode
o If the far-end unit (another MX) is already in a manual loopback mode, do not send a loop up command since it is not
necessary.
o Once the correct control settings are configured, the user can start the test.

The selected tests will run automatically. When all the tests are complete the test will stop automatically. If the BERT test suite
needs to be stopped before they are done, then simply press the Stop button, located in the actions drop-down menu. The status of
each selected test can be seen in the Results tab.

e Far-End Unit Controlled with Loop Up/Down Commands
o If the far-end unit is not manually looped back, then it must first receive a loop up command from the control unit
before the BERT test suite can be started.
o To loop up the far-end unit with the manual mode loop up/down commands, configure the control settings mode to
manual.
o Enter the MAC and/or IP address of the far-end unit.
o Send the loop up command by pressing Loop Up.

Once the far-end unit has been looped back, start the test by pressing the Start button. When the all of the selected test are
completed, the BERT test suite will stop automatically. Once all tests have been completed and there is no need to test again, go
back to the Control tab, and press the Loop Down button. This will send a loop down command to the far-end unit to remove the
loopback that is in place.

Go back to top Go back to TOC
15.3.2 BERT Results
15.3.2.1 Summary

Summary tab: The following results including the Start (ST) and Elapsed (ET) times are displayed:

e Line Rate (Mbps): Negotiated rate of the interface (10M, 100M, or 1000M). This value is always fixed since it depends on the
maximum capacity of the link under test, hence the test interface that is configured.

e Framed Rate: (Payload + MAC/IP Header + VLAN Tag + Type/Length + CRC) / (Payload + Total Overhead) * Line Rate %
(in Mbps).

e Data Rate: Payload / (Payload + Total Overhead) * Line Rate %.

e Utilization: % of Line Rate. For example, if we transmit 100Mbps on a 1Gbps interface then the utilization value is 10% (or
100Mbps) of the total link capacity (or Line Rate).
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Number of bytes

e Pause Frames: Total number of transmitted and received ethernet pause flow-control frames.

Signal
Frame
Fattern

ALMERR

Go back to top Go back to TOC

15.3.2.2 Errors

Satup Results
UL R Errars Alarms  Ewents  Traffle Delay

ET.00:00:07
TX RX
000.000M ro00.000N
10.001% 10.001%
100.010mM 000100
93, 70EM BE.708M
a7 536M oF 5360
5735216 :F.:S?E:E?E:-i

S T:2012-2- 8 01:40:42

Line Rate {bps)
Udlization (%)
Udlization (bps)
Framad Rata (bps]
Data Rate (bps)

¥ of Bytes

Fause Frames o o

BERT Results - Summary

Errors tab: The following errors (Current and Total) are displayed:

BER: Bit Error Ratio

IP Checksum (Layer 3 only)

Signal

Frame

Fattern

ALMERR
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15.3.2.3 Events

Events tab: A time stamped record or log of anomalies, alarms, test status (start/stop) and test application are displayed.

Multi_Service_Test Module_Manual_RevDO01

Bits: Indicates errors related to test pattern (Bit Error or LSS [Pattern Loss])

Satup Results

Summary (=T Alarms  Ewents  Traffle Delay
Frotal

Bits ] |
BER 0.000000E-+00 1.000000E+00
Symbal NI Mia
FosicRe o '
Jakbher Frames 0

.Runt Frames 1]

BERT Results - Errors

Rates

Symbol: Declared when an invalid code-group in the transmission code is detected
FCS/CRC: Number of received frames with an invalid FCS

Rates

Stop

—
T Hastart =

TE Stop

e
" MX Discaver

Ceontrel

Jabber frames: Number of received frames larger than 1518 bytes containing an invalid FCS
Runt frames: Number of received frames smaller than 64 bytes containing an invalid FCS

Stop
e
T Restart

TE Stop

Err Inj,

e
" MX Discaver

Ceontrel
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Saetup Results T‘
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BERT Results - Events
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15.3.2.4 Traffic

Traffic tab: The following Traffic statistics are displayed:

Frame type: Test and non-test frames

Traffic type: Layer 2 and Layer 3 Unicast, Broadcast, and Multicast frame percentage
Frame size distribution

Pause frames

Tap on the graph for detailed screens.

Setup Results Stop

Summary Errars  Alarms Delay FRates
signal = Rasgtart =

TXE Stop

- Frame
- Pattern

ALMERR

ST ——
"X Biscaver

Ceontrel

BERT Results - Traffic Distribution
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Frames tab: The following Frame distribution statistics are displayed in Count (#) and Percentage (%):

e Received (RX) frames:

Total frames

Test frames

VLAN tagged frames

Q-in-Q VLAN stacked frames
Non-test frames

o

O O o o

e Transmitted (TX) frames:
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Total frame - Total # frames transmitted

e Pause frames: Total number of transmitted and received Ethernet pause flow-control frames

Framas Traffic Type Frama Size
RX Frames I
- Signal Tatal 1HO32EE el
Tast o] LR
VLAN 0000000
VLAN Stack (Rl
Non-Test 0000000

Frame

- Pattern

ALMERR TX Framas
Tatal
.- Y Pauss Frames

Tatal

ST ——
"X Biscaver

Ceontrel

BERT Results - Frames
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Traffic Type tab: The following Traffic distribution statistics are displayed in Count (#) and Percentage (%):

e Layer 2 Unicast frames: Number of Unicast frames received without FCS errors.

e Layer 2 Broadcast frames: Number of Broadcast frames received without FCS errors. Broadcast frames have a MAC
address equal to FF-FF-FF-FF-FF-FF.

e Layer 2 Multicast frames: Number of Multicast frames received without FCS errors.

BERT Results - Traffic Type

Framas Traffic Type Frama Sizae Stap
Distribution i

T Signal L2 Unicast 100000000 aanagtart
L2 Broadcast o 0099990

L2 Multicast o 0000000

TE Step

- Frame

= Pattern

ALMERR

S —
" KMX Diseaver

Contrel
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Frame Size tab: The following Frame distribution statistics are displayed in Count (#) and Percentage (%):

< 64 bytes frames
64-127 byte frames
128-255 byte frames
256-511 byte frames
512-1023 byte frames
1024-1279 byte frames
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e 1280-1518 byte frames
e > 1518 byte frames - Jumbo frames

Framas Traffic Type
Distribution
Signal < GdB
Bd - 127
126 - 2558
258 -51MB
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ALMERR  [1024 - 12798
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. I | 510
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Frame
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BERT Results - Frame Size
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15.3.2.5 Rates

Stop

—
T Hastart =

TE Stop

e
" MX Discaver
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Rates tab: Rate statistics are displayed in a graph format. Tap on either gauge to see rate details in table form. The table shows

transmitted (Tx) and received (Rx) current, minimum, maximum and average frame rates (FPS) and Data Rates (Mbps).

e Frame rate in Frames per second (FPS): Number of received frames (including bad frames, Broadcast frames and

Multicast frames)
e Data rate in Mbps: Received data rate expressed in Mbps

Frame Rate

117923
Framesisec

Results

BERT Results - Rates
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15.3.2.6 Delay

Stop
Hestart

TX Stop

a- —-' h

“LASER Off

Scover
' A1

L
Leap Contral

Delay tab: Delay measures the interpacket gap, start of the frame, and preamble duration. Frame arrival statistics are displayed in

tabular format:

e Current
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Minimum
e Maximum

e Variation (Current) - Interframe delay variation

Signal
Frame
Fattern

ALMERR
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15.3.2.7 Alarms

Satup
Summary Errars  Alarms
Frame Arrival Time
Current 110.912us
Mindemum 110.812us
Frame Delay Yariatien

Current

Results

Ewents  Trafflz

10.914us
[110928us

Average

Baximum

b.002us

e
" MX Discaver
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BERT Results - Delay

Alarms tab: The following Alarms (Current and Total) are displayed:

LOS: Loss of Signal

e o o o
o

O O o

Signal

Frame

Fattern

ALMERR
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15.3.2.8 Signal
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LOS Sync: Loss synchronization

Pattern Loss: Indicates errors related to test pattern
Service disruption associated with loss of signal:
Current: Duration of the current service disruption

Total: Total accumulated duration of the service disruptions

Min/Max: Minimum and maximum duration of the service disruption events
No. of Occurrences: Counter of service disruption events

L% [ms)

LOSyne 1]
Pattarn Loss 0
Service Disruption (ms)
Current 1]
Last

Ilinitax 0

HNa. af Qecurrences

Results

Ewents  Trafflz Delay Rates

BERT Results - Alarms
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The Signal tab (fiber ports only) displays the optical level measured by the SFP or XFP transceiver. Page 1 displays the level
measurement in dBm for the optical signal.

Loss of Signal (LOS) and the Saturation level for optical signals are shown graphically including the level measurement in dBm.

Results

Ewvents Rates

Summary i Alarms

'LASER OnfCff
P —
"MX Discaver

Contrel
LOS

Page 1of2 D
BERT Results - Signal

Signal (Page 2)

Page 2 displays the Optical module (SFP or XFP) information which includes Vendor name, Part Number and Optical Wavelength.
Tap on the Decode button to view additional information on SFP optics.

Events

Summary

'LASER OniCff

N

Ceontrel
LOS

Page 1 of 2 D
BERT Results - Signal (Page 2)

Signal (Page 3)
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Results

Frequency
1250000000
0.0
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BERT Results - Signal (Page 3)
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e

The received signal frequency and offset is measured and performed on the optical interface (SFP or XFP).
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Current: Indicates the frequency of the input signal.
Offset: Indicates the difference between the standard rate and the rate of the input signal.
Min (ppm): Indicates the difference between the standard rate and the minimum deviation detected in the input signal.

Max (ppm): Indicates the difference between the standard rate and the maximum deviation detected in the input signal.
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15.4 RFC 2544 Conformance Testing

Overview

Setup - Standard Mode
Header Settings
Frames Settings
Threshold Settings

Latency Settings

0O 0O 0O 0o o o oo

Burst Settings

Starting / Stopping a RFC2544 Measurement

Results - Standard Mode
o Status

Summary

Signal

Events

Latency / Jitter

Frame Loss

o Burst

Saving Results
Advanced SLA Mode

O 0O o o o

Frame Loss Settings

Peer-to-Peer Asymmetric Testing
Throughput Settings

o Background General Setu
o Background Traffic Setu

o Background Results

Overview:
RFC 2544 recommendations are well accepted in the test and measurement industry for network performance testing. The RFC

2544 test suite consists of and performs a set of four automated tests (throughput, latency, frame loss, and burst or back-to-back) to
qualify the performance of a network link under test. The tests are especially popular for the verification of network links with certain
service level agreements (SLA).

The following settings must be configured prior to RFC 2544 testing:

Test layer (Layer 2, 3, & 4)

Frame header (PBB, MAC, VLAN, IP, UDP, and Data)

Test frames selection

Pass/fail thresholds (optional)

Far-end unit loop control
Throughput

Latency

Frame loss

Burst (back-to-back)

Setup

Throughput

Encapsulation Type

’ m :T'D'i-t Layer
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Frame Type
VLAMN

Results
Frama Less Burst
Frames Thresholds

ILast configuration

[Ethernet I{DIX}

o aLA Meode

{ASER GnioH

MX Discover
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RFC 2544 Setup - Layer 2 parameters

Go back to top Go back to TOC
15.4.1 Setup - Standard Mode

Unless otherwise noted, the Frame Header and related setups are identical to the setups described in the BERT Application.

Go back to top Go back to TOC
15.4.1.1 Header Settings

With the exception of the Data tab, RFC 2544 Header setup options are identical to the setups described in the BERT application.
Refer to the Header Settings section of the BERT application for more information.

RFC 2544 setup options are listed below:

Profile

Encapsulation Type

Test

Frame Type

MAC/IP

VLAN

MPLS:

MAC, VLAN, MPLS, IP, and Test Pattern Configurations:
MAC Header Tab

Data Tab: No payload selection is possible.

The payload area is populated with a VeEX signature field and other proprietary data.
RX Filter Tab

VLAN Tab

MPLS Tab

IP Tab

RX Filtar

Notel

Ma data seleston possible. “ SLA Made

WeEx proprietary payload.

'LASER OniCifF
e,
"KX Discaver

Ceontrel

RFC 2544 Data tab
Go back to top Go back to TOC
15.4.1.2 Frames Settings

Frames tab: User configures the following:

e Preset Frames: User selects from a list of recommended test frame sizes defined in RFC 2544:
o Test frames are 64, 128, 256, 512, 1024, 1280, and 1518 bytes.
o The default selected frames are 64 and 1518 bytes.
o To select/deselect any of the recommended test frames, check the box to the right of the desired frame.
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o « When VLAN tagging or MPLS tagging is enabled, the value in parentheses reflects the actual frame size
transmitted. For example one VLAN tag adds 4 bytes to the frame size, therefore a 64B frame becomes a 68 byte
frame.

e Add frame: The user can add two additional user configurable test frames of any size ranging from 64 bytes to 10000 bytes.
To add additional test frames, tap the Add Frame button.

Enter the frame size using the numeric keypad and click apply.

Press the back button to return to the frames screen.

The new custom frame size is displayed (it can be enabled or disabled as needed).

O O o o

Setup Results

Throughput Latency Frame Lass Burst
Z Signal Header Thresholds

Ed (68) bytes

.-126 [1%2) bytes

Pattarn 256 (260) bytes

512 (576) biytes LA Made

T Frame

ALMERR 424 (1028) bytes
1280 [1284) bytas

iy _IEII: [1522) bytes Add Frame W7 Dlacouer

Ceontrel

RFC 2544 Setup - Frame Settings
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15.4.1.3 Threshold Settings

Threshold tab:

e User enables or disables threshold settings for the throughput and latency tests.
o When enabled, threshold settings can be configured for all of the test frames selected in the frame settings tab.

e A Pass/Fail criteria will be applied when the threshold settings are enabled. Select a rate type from the drop-down menu that
will be used to determine pass/fail criteria. Options are % of Max Rate, % of Line Rate, Utlized Line Rate (Mbps).
o For example, if the throughput threshold value for a 64 byte frame is configured for 80%, then a Pass criteria is
assigned if the throughput rate is 80% or better.
o The threshold values for Throughput and Latency can be customized per user requirements. Tap on the selected
value to edit.

T— Setup Results

Thraughput Latency Frame Loss
Signal Header Frames
& k J Latency (us)
68 bytes
'ua bytes
1256 bytes

- Frame

Pattern

P
_ SLAMode

ALMIERR 512 bytes 3 w
_ _ 1024 bytes 9 —eee
L Histery 4280 bytes 35 "MX Discover

151 ——
1518 bytes "Loap Control

RFC 2544 Setup - Threshold Settings
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T— P2P Test Reszults

Local Setup Remote Setup

Signal Threughput Latency Frame Loss Burst

Threshelds
: Frame

Pattern Test Layer

ALMIERR

—
i History °

Local Setup

Go back to top Go back to TOC
15.4.1.4 Throughput, Latency, Frame Loss, and Burst Settings

The RFC 2544 test suite allows the user to run all four tests, one of the four tests, or a combination of any of the four tests. The user
simply has to enable/disable which tests to perform by checking/unchecking a selection box in the respective tab for each test. By
default all four tests are enabled.

The following parameters must be configured before running the RFC 2544 conformance test suite.
Throughput tab:

e Max Rate: Up to 100% of the negotiated line rate. The default value is 100%.
o This is the maximum transmit rate to perform the throughput test for each test frame size.
o The user may configure this rate as a % of the total line rate or in Mbps. For example if the user configures the Max
Rate to be 90% and the negotiated line rate of the link is 100Mbps, then the maximum transmit rate will be 90Mbps or
90% of the line rate.

e Resolution: Input any value between 0.001% and 1%. The default value is 1%. Resolution refers to the resolution in
searching for the throughput rate. If 1% is selected, the throughput rate will be searched with +1% accuracy.

e Duration: 5 to 999 seconds. The default value is 20 seconds.
o The duration is the amount of time the throughput test is run for, for each frame size at a given rate.

e Frame Loss Limit (%): Configures the frame loss tolerance used in the throughput rate search algorithm. If the frame loss

count stays below the configured Frame Loss limit, the throughput rate search will stop, otherwise the throughput rate search
will continue to the next step.
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Results
Frames Threshalds

Frame Loss Burst

MAX Rate ULR (Mbps)
Resalution LILR (Mbps)

Duratien ()

S —
~ SLA Mode

Frame Loss Limit[%)

S ——
“LASER On

‘M Discover =

Leap Contral *

"_P2P Setup

RFC 2544 Setup - Throughput Settings
Go back to top Go back to TOC

Latency tab: User configures the following:

e Test: Throughput Rate or Custom Rate. The default value is throughput.

o Throughput rate: Latency test will be performed at the throughput rate found for each of the tested frame sizes.
o Custom rate: User configures a custom rate in % or Mbps.
o Custom Rate per frame size: The user can configure a custom rate in % or Mbps for each test frame. Tap on Rate

Table Config. to configure rates for each frame. After making edits tap Apply to confirm edits or Apply to All to apply
rates to all tests.

e Rate: Only available if Custom Rate is selected. Enter up to 100% of the negotiated line rate or enter the rate in Mbps.

e Duration: 5 to 999 seconds. The default value is 20 seconds.
This is the amount of time that the latency test will be performed for each test frame size.

e Repetitions: 1 to 100. The default value is 1.
This is the amount of times that the latency test will be repeated for each test frame size.

Setup Results
Header Thrashalds
Throughput Ir Frame Loss Burst

est Rate ranLd urt
o = [Ty TestR hroughput Rate
— Duration (s) 0

‘ P Rpetitions

“ S A Mede

'LASER OnfCff

T ——
" MX Biscaver

Contrel

RFC 2544 Setup - Latency Settings
Go back to top Go back to TOC

Frame Loss tab:

e Max Rate: Up to 100% of the negotiated line rate. The default value is 100%.
This is the maximum transmit rate to perform the frame loss test for each test frame size. The user may configure this rate as
a % of the total line rate or in Mbps. For example if the user configures the Max Rate to be 90% and the negotiated line rate
of the link is 100Mbps, then the maximum transmit rate will be 90Mbps or 90% of the line rate.

e Step Size: 1 to 10%. The default value is 10%.
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The step size is the rate % that the frame loss test will be reduced by in the event of any frame loss. For example if the Max
Rate is 100Mbps (or 100%) and frames are lost at this rate, then the transmit rate will be reduced to 90Mbps (or 90%). The
frame loss test will now be performed at the new rate until there is zero frame loss at two consecutive rate settings. This
means that the test will have to be performed at 80% (assuming that there was zero frame loss at 90%).

e Duration: Selectable in the range 5 to 999 seconds. The default value is 20 seconds.
The duration is the amount of time the throughput test is run for, for each frame size at a given rate.

Setup Results
Header Frames Threshalds

Throughput Latency Ir -: Burst

o m MAX Rate

Step Size )

’ I Curation {s)

“ SLAMede
'LASER OnfCff
e,
"KX Discaver

Ceontrel

RFC 2544 Setup - Frame Loss Settings
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Burst (Back-to-Back) tab:

e Max Rate: Up to 100% of the negotiated line rate. The default value is 1000 ULR (Mbps).
In the burst test, frames are always transmitted at the maximum rate for a given minimum and maximum burst duration. The
user may configure this rate as a % of the total line rate or in Mbps. For example if the user configures the Max Rate to be
90% and the negotiated line rate of the link is 100Mbps, then the maximum transmit rate will be 90Mbps or 90% of the line
rate.

e Minimum Duration: Selectable in the range 2 to 999 seconds. Default value is 2 seconds.
This is the duration of the first burst.

e Maximum Duration: Selectable up to 999 seconds. The default value is 20 seconds.
This is the duration of the second burst, which must be greater than the minimum burst.

e Repetitions: Selectable in the range 1 to 100. The default value is 1.
This is the amount of times that the burst test will be repeated for each test frame size.

Setup Results
Header Frames Threshalds
Throughput Latency Frame Loss

- m MAX Rate

MIM Duration (s)
i T 1ok Duration (s)

Rapaetitions TELA Made

~ 'LASER OniCfF

S —
" KMX Diseaver

Contrel

RFC 2544 Setup - Burst Settings
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15.4.1.5 Starting/Stopping a RFC 2544 Measurement

Once all configurations have been made, the user can start the RFC 2544 test (press the Start button on the top right section of the
screen). The following are two scenarios of how to prepare and start the unit for RFC 2544 testing.

w Iftesting on the fiber ports, make sure the LASER is turned On before starting the test.

e Far End Unit in Manual Loopback Mode
o If the far-end unit (another MX) is already in a manual loopback mode, do not send a loop up command since it is not
necessary
o Once the correct control settings are configured, the user can start the test

The selected tests will run automatically. When all the tests are complete the test will stop automatically. If the RFC 2544 test suite
needs to be stopped before they are done, then simply press the Stop button, located in the actions drop-down menu. The status of
each selected test can be seen in the Results tab.

e Far End Unit Controlled with Loop Up/Down Commands
o If the far-end unit is not manually looped back, then it must first receive a loop up command from the control unit
before the RFC 2544 test suite can be started
o To loop up the far-end unit with the manual mode loop up/down commands, configure the control settings mode to
manual
o Enter the MAC and/or IP address of the far-end unit
o Send the loop up command by pressing Loop Up

Once the far-end unit has been looped back, start the test by pressing the Start button. When the all of the selected test are
completed, the RFC 2544 test suite will stop automatically. Once all tests have been completed and there is no need to test again,
go back to the Control tab, and press the Loop Down button. This will send a loop down command to the far-end unit to remove the
loopback that is in place.

w Ifthe unit is in Advanced SLA mode, the RFC 2544 test runs simultaneously with the background.

Go back to top Go back to TOC

15.4.2 Results- Standard Mode
The progress and current result of the RFC 2544 can be viewed as the test is in progress.
Results tab:

Navigate the respective sub-tabs (throughput, latency, frame loss, or burst) to view the results for each test. For the burst test, the
results can be viewed in summary table format or test log format.

Status tab: The status of each test is displayed including a stamped log of each test.

Setup
Threughput Latency
Summary

ST: 2017 02-16 13:25:45

Multi_Service_Test Module_Manual_RevDO01

Results
Frame Lass
Signal
ET: 00J00:00:28

In progress...

Pending... S —
Pending... s

Pending... " LASER Off

| = 3

AT Dlzcovar

“Leop Contrel
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RFC 2544 Results - Status

Go back to top Go back to TOC
Summary tab: The following results including the Start (ST) and Elapsed (ET) times are displayed:

e Line Rate (Mbps): Negotiated rate of the interface (10M, 100M, or 1000M). This value is always fixed since it depends on the
maximum capacity of the link under test, hence the test interface that is configured.

e Framed Rate: (Payload + MAC/IP Header + VLAN Tag + Type/Length + CRC) / (Payload + Total Overhead) * Line Rate %
(in Mbps).

o Data Rate: Payload / (Payload + Total Overhead) * Line Rate %.

e Utilization: % of Line Rate. For example, if we transmit 100Mbps on a 1Gbps interface then the utilization value is 10% (or
100Mbps) of the total link capacity (or Line Rate).

e Total Frames

e Bad Frames

e Pause Frames: Total number of transmitted and received ethernet pause flow-control frames.

[ ] Setup Results
L

Throughput Latency Frame Loss Burst
Signal Status Summary Events

ST: 2017-08-21 11:54:00 ET: 00/00:00:31
TX RX
Line Rate (bps) 1.000G 1.000G
Utilization (%) 10.007% 1.058%
® ALMIERR Utilization (bps) 100.070M 10.580M
A Framed Rate (bps) 98.76TM 8.061M —
History “MX Discover '
—_— Data Rate (bps) 95.774M 5.794M ——
Total Frames 241852 468275 . Control =

Bad Frames 0 0

__P2P Setup
1000-TFULL Pause Frames 0 467980 e ———
P1 CAP Start

RFC 2544 Results - Summary

Frame

: f EE——— h
Fattern SLA Mode

Go back to top Go back to TOC

Signal tab: The Signal tab (fiber ports only) displays the optical level measured by the SFP or XFP transceiver. The RFC 2544
Signal tab is identical to the Signal tab for the BERT application. Refer to Signal from the BERT section for more information.

Setup Results

Threughput Latency Frame Loss

Status Summary m'

——
" 5LAMode

TLASER Off

e e

X Discover &

Leoop C:-ntr:-l_"

LOS

Page 10f3 o

RFC 2544 Results - Signal (Page 1)
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Events tab: A time stamped log of each test is displayed.
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Thraughput
Status
_ — Time
20= 2:2012 17:05:31
" TN o 22012 170531
20- 2-2012 17:06:03
20- 2-2012 1706:03
20- 2-2012 170605
20- 2-2012 1706056
20= 2:2012 17 :06:26
1 ]

Latency

Summary
Ewvents
Test Started
Test Started
Test Stappad
Test Started
Test Stopped
Test Started

Test Stopped

Page 1 of 2

Results

Frame Lass

RFC 2544
Thraughput

Thraughput

Latency
Latency
Frame Lass

Frame Loss

L] " Control

——— ———
° Prefiles

RFC 2544 Results - Events
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Throughput tab

'LASER OniCff

The Throughput tab displays the maximum throughput rate of the link under test. Results are displayed in graphical and table

formats. Use the drop-down menu to change the display format.

e Graphical: Throughput results are displayed in a bar graph form
e Summary table and test log table display:

o
o
o
o

byte size

Tx(%): Percentage of test frames transmitted by the unit

Rx(%): Percentage of test frames received by the unit

Thresholds: Pass/Fail test status determined by test criteria set in the Threshold tab

Signal

Frame

Pattern

ALMERR

Multi_Service_Test Module_Manual_RevDO01

Results

Summary Ewvents

Latency

Frame Loss Burst

© SLAMade

T —
"X Diseaver

Ceontrel

512 24
1518) [102E}

Frame Size

RFC 2544 Results - Throughput (Tx Graphical)
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Throughput Latency

Summary

Frame Loss

Results

Ewvents

Burst

1268 [132) biytes 20,00
256 (260) bytes B0.00
512 [316) bytes B0
1024 (I028) bytes  |AO.00
1518 [1522) bytes (30,00

<

B0.00
BO_00
B0.00
G000
G000

Page 1af1 D

Pass

Pass

Pass 5L AMode
Pass

Failed

“MX Discover

Ceontrel

RFC 2544 Results - Throughput (Summary Table)

Throughput Latency

Teiog VI
126 [132) bytes 000
266 (260) bytes 000
512 [316) bytes 80,00
1024 (1028) bytes  |B0.00
1518 [1522) bytes | 90,00

<

Summary

Frame Lass

Rxf)
BO.00
FIO_00
B0.00
iE_00
B0.00

Page 1of1 D

Results

Events
Burst
Status
Pass
Fass
Pass ELA Mede
Pass

Pass

"MK Discever

Ceontrel

RFC 2544 Results - Throughput (Test Log Table)
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Latency and frame jitter measurements results are displayed in the following formats. Use the drop-down menu to select the Latency

format:

e Graphical: Latency results displayed in line graph form (Latency [us] vs Frame size [bytes]).

e Summary and Test log tables display:
byte size
Latency (us): Round trip delay latency.

O O o o

Pass/Fail test status.

Multi_Service_Test Module_Manual_RevDO01

Rate (%): Percentage of frames transmitted. Data rate used for latency test.
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Setup Results —

Status Summary Ewvents

Throughput Frame Loss Burst
Latency Rate (%) Threshalds
126 [132) bytes 5.00us 0.0y Fass
256 (260 bytes Bdus B0 Pass
512 (516) bytes 9.00us G000 Pass TELE Mede

1024 (1028) bytes 13.10us BO_00 Pass
1518 [1522) bytes  ([17.0dus B0.00 Pass

“MX Discover

Ceontrel

4 Page 1af1 D

RFC 2544 Results - Latency (Summary)

Setup Results
Status Summary Events
Throughput Frame Lass Burst

Latencyfush Dane
AT 000

"MK Discever

Ceontrel
2E6 Eq2 1624
(2600 15181 [102ZE]
Frame Size

RFC 2544 Results - Latency (Graphical)

Setup Results —
Status Summary Ewvents
Throughput Frame Loss Burst
Latency Rate (%) Status
126 [132) bytes 5.00us 0.0y Fass
256 (260 bytes Bdus B0 Pass
512 (516) bytes 9.00us G000 Pass TELE Mede
1024 (1028) bytes 13.10us BO_00 Pass
1518 (1522) bytes [ 1T.0dus 0.0y Fass

“MX Discover

Ceontrel

4 Page 1af1 D

RFC 2544 Results - Latency (Test Log)
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Setup Results

Seatus Summary Ewvents

Throughput Frame Loss Burst

it. Graphical L J

Jister{us) Dane
5.000

“MX Disgaver

Ceontrel

15181 [02E) {15221
Frame Size

RFC 2544 Results - Latency (Jitter Graphical)

Satup Rasults
Status Summary Events

Signal Threughput Frame Lass Burst
Frame Wit Summary  WILEE Rate (%) Threshalds

128 [132Z) bytes 0.00us B0.00 Fass
Pattern 286 (260) bytes Qdus BO_00 Pass

512 [316) bytes 0.J00s B0 Pass
ALMERR Yoo (1028) bytes | 0U00us B0_00 Pass

1518 [1522) bytes 5.00us B0.00 Pass

"MK Discever

Ceontrel

4] Page 1of1 D

RFC 2544 Results - Latency (Jitter Summary)

Setup Results
Status Summary Ewvents

Signal Throughput Frame Loss Burst
Frame Wither Rate (%) Status

1268 [132) biytes SRR B0 Pass
Pattern 256 (260 bytes 0dus B0 Pass

512 (516) bytes 0.00us G000 Pass TELE Mede
ALMERR  Yo2q (1028) bytes | 0U00us AO00 Pass

1518 [1922) bytes SR B0 Fass

“MX Discover

Ceontrel

4 Page 1af1 D

RFC 2544 Results - Latency (Jitter Test log)
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Frame Loss tab: Frame loss displays the percentage of frames not received. Use the drop-down menu to select the Frame Loss
format:

e Summary and Test log tables display test frame length, byte size, frame loss (%) from received traffic, and rate (%)
transmitted.
e Graphical: Frame Loss displayed in line graph form (Frame size [bytes] vs Rate [%]). Tap on the magnifying glass to see the
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legend.

Setup Results
Status Summary Events
Signal Throughput Latency Frame Loss Burst

Frame ]-'r'mne Lass (%) |Frame Loss Cnt |Rate (%)

126 [132) bytas 0000000 o 100000000
Pattarn 9B (260} bytes 0OK0000 100 000000

512 [516) bytas 0000000 100000000 oA Mede

ALMIERE.  Logq (1028) bytes | 0.000000 1000000
1516 [1522) bytes | 0.000000 A00.000000

e ————————
\ " MX Dise
d tilit Ceontrel
" L4 Page 10f1 >

RFC 2544 Results - Frame Loss (Summary)

Setup Results
Status Summary Events

Throughput Latency Frame Loss Burst

Graphical ' Graphical

rame Less () Drane

LELER ——
SLA Moc

‘MK Discever

Contrel
L1s]
Ratel%)

RFC 2544 Results - Frame Loss (Graphical)

Setup Rasults
Status Summary Events
Signal Throughput Latency Frame Lass Burst
Frame ]-'r'mne Lass (%) |Frame Loss Cnt |Rate (%)
268 [132) bytes 0 OaCe(Cnn o 00 000000
Pattern 128 (132) bytes 0000000 50000000
256 (260) bytes 100000 A0, 0O0G00 “ELA Made
ALMERR.  brg (260) bytes 1000000 B0.000000
512 [516) bytes 01 JOaCa(Cnn( 00 000000
X e 512 (5 6) bytes 0000000 50.000000
1024 [1028) biytes 0 Oae(Can A00 000000
Y uiises |7 (1028) bytes  |5.000000 £0.000000 _Contrel_—

m“ L4 F'agn‘l-:rfzﬂ

“MX Discever

RFC 2544 Results - Frame Loss (Test log)
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Burst tab: Burstability (back-back) results are the number of frames successfully transmitted/received at the line rate. It is displayed
in the following formats:

e Summary table: Displays Average Frame Count received for each test frame length
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e Test log table: Displays Average Frame Count and Duration (seconds) for each test frame length

Satup Results

Status Summary Events

Throughput Latency Frame Loss
."-'1.'.-5_ Frame Count Status
126 [132) bytes d2z36a4 Pass
286 (260) bytes 4464245 Pass
512 (518) bytes lzaaz0sa Pass TELA Mede

HO2d [1028) bytes 1152748 Pass
1516 (1522) bytes 10635 Pass

e —
"X Discaver

Cantrol

4] Page 1of1 o

RFC 2544 Results - Burstability (Summary)

Setup Results
Status Summary Ewvents
I Signal Throughput Latency Frame Loss
Frame RJ( Frm. Caunt "Exp_ Frm. Caumn .[:'ur'i.ti{rﬂ 4]
128 [132) bites d22368 E2236E
Pattarn 28 (132) bytes |n2236ad |p2236nd
256 (260) bytes 446428 d4E428
ALMERR 266 (260) bytes |ddEd285 |ddc4ze5
212 [316) bytes 233208 233208
. WP 1o (516) bytes 9332089 332089
: .'1|:I24 [1026) bytes .'1'1923"4 "'1'1923"4

S utiitiss HO2d [1028) bytes 1152748 12748

’“ L4 Pagnia-fzﬂ

(=]

© S A Made
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e
"X Discaver

Ceontrel
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RFC 2544 Results - Burstability (Test Log)
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15.4.3 Saving RFC 2544 Results

Once the test has been stopped the results can be saved by pressing the Save key on the VePAL'’s keypad. The results will be
saved and named automatically. Once the results are saved, the user may view or rename the results file by going to Utilities >
Files > Saved. For more information on retrieving saved test results, refer to File Management in the TX300S, MTTplus, RXT-
1200, or UX400 platform manuals for more information.

Go back to top Go back to TOC
15.4.4 Advanced SLA Mode

Using this test function, users are able to verify SLAs while end-to-end QoS is assessed properly. By configuring one primary test
stream and up to seven background streams each with independent frame size, bandwidth, and more importantly QoS levels,
simulating different service applications is now realized. The Advanced RFC 2544 SLA mode provides detailed visibility of the test
parameters for each of the traffic streams being measured, providing an efficient in-depth qualification in a fast and automated way.

To change SLA modes, tap on the SLA Mode button on the right side of the screen and tap OK after selecting an SLA mode.
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RFC 2544 SLA Mode

« Standard RFC 2544

| Advanced SLA Verification
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Setup
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| SLA Mode

TLASER Off

| “FiX Dlscover
Loop Contral |

. ’

RFC 2544 SLA Mode

For Header, Frames, Thresholds, Throughput, Latency, Frame Loss, and Burst, please refer to Setup - Standard Mode.

Go back to top Go back to TOC
Background - General

# of Back. Streams: From 1 to 7 streams.

Total (%): Sum of all stream rates in %.

Satup

Header

= Signal Latency

Frame

RFC 2544 Test Stream (%): This is the max rate set in frame loss.
Background Stream # (%): Allocated Bandwidth per Stream. The total bandwidth for all streams cannot exceed 100%.

Rasults Eackground Results
Frames Threshalds Threughput

Frame Lass Burst Backgrounsd Summary

# of Back, Streaams
Pattern RFC 2844 Test Stream (%)

Background Stream #1 (%)

ALMERR

“ SLAMede

Backgreund Stream #2 (%)

Background Stream #3 (%)

Total (%)
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Background - Traffic

ST ——
"X Biscaver

Ceontrel

4] Page 1 af1 O

Setup - Background - General

Background Stream #: Select a stream number to configure.

Traffic Flow: Select from Constant, Ramp, Burst, or Single Burst traffic flow.
Frame Size (Type): Fixed or Uniform. If uniform is chosen, the user will have to input a minimum and maximum frame size.
Frame Size (bytes): If a fixed frame size is chosen, this option is enabled. Enter the frame size when a Layer 2 or 3 is
selected. Frame sizes can be from 64bytes to 1518bytes, in addition to jumbo frames up to 10k bytes.

e BW (Transmit Bandwidth): Configure the transmit rate for the stream.
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w The bandwidth allocation per stream is already configured in the General Settings tab, but can be modified in this screen

as well.

Lecal Satup Local Results Backgreund Results

Header Frames Threshalds Threughput

Latency Frame Lass Burst Backgraunsd Summary

Genaral

Background Stream #

“ | Files Traffic Flew

Frame Size Type

Frame Size (bytes)

Ceonstant Bandwidth

Setup - Background - Traffic

Starting/Stopping an Advanced SLA Mode
Please see Starting/Stopping a RFC 2544 Test for information on starting/stopping the test.
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15.4.5 Background Results - Advanced SLA Mode

LA Mode

“ME Discever
Ceontrol

LocallRemate

For information on Global and Per Stream Results in Advanced SLA Mode, please refer to Throughput Results.

Rasulis Background Results

Fer Stream
Signal

ST:2011-12-19 17:.06 ET.0003:43
RX

000000

Frame

000.000M
33,088%
350,080
301.T45M

Pattern Line Rate (bps)
Utilization (%)
LUdlizatlen (bpa)
Framed Rate (bps)
. WP oat: Rate (bps) 202 822 boz aa3m
. Tatal Frames 43187440 43187440
Ead Frames o 5]

Pause Frames o o
= | Files |

ALMERR 3509900

201.7460

Background Results - Global
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) | ] Results

Per Stream

Signal

Summary Errors Events Traffic Delay

Frame Background Stream #

Frame Rate S
o Patt —
AL SLA Mode

® ALMIERR

History = MX Discover

——
Control

o 0
P2P Setup
1000-TFULL P
i —
P1 CAP Start

Background Results - Per Stream
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15.4.6 Peer-to-Peer and Asymmetric Testing

TX300 TX300
Local Unit Remote Partner Control Remote Unit

Remote Partner Control

When the local unit connects to the remote (peer) partner, it loads the same configuration profile (header, traffic, and frame size) to
the remote partner, with the MAC and IP addresses inverted. From the peer-to-peer menu, asymmetric testing becomes available.

Asymmetrical links provide different line rates in the two directions. To verify the information for both the low and the high rates of
the link, the user needs to send a test signal from one instrument located at one end of the link to an instrument at the other end of
the link and vice versa to test traffic capacity. The two test instruments have to be synchronized because the tests defined in RFC
2544 require the receiver to know the contents of the test signal to be transmitted in detail.

The test set offers an automated RFC 2544 test application to perform throughput, frame loss, and burstability tests in a local-remote
unit setup. The user first configures the test setup in the local unit. Once initiated, the local unit transfers the setup information to the
remote unit via the line under test. Upon completion, the remote unit transfers the test results back to the local unit, enabling the
user to read the results for both directions of the link on the local unit.

Asymmetric Testing Setup

1. Tap on the P2P Setup button on the right side of the screen to start the step-by-step setup process.
2. Set the Local unit as a Controller or Responder.

At any time during the process, tap on the right side navigation buttons to move to the NEXT screen, return to the Previous screen,
or Exit the setup guide.
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P2ZP Test Results

S [End to End Test(VeEX to VeEX) Step 1 |

Signal

This unit will be the: . L ]

Asymmetric Up & Down L J

Frame
Pattern
2 ALMERR

—————
__ Histery

Set the Local unit as Controller or Responder

Unit as Controller Setup Process

e Step 1: Select Controller.
o Mode: Select an asymmetric test configuration.
m Asymmetric Up: Tests traffic in the upstream direction (local to remote direction).
= Asymmetric Down: Tests traffic the downstream direction (remote to local direction).
= Asymmetric Up & Down: Test traffic in both upstream and downstream direction.
e Step 2-6: Make the following selections for the Controller and Remote units: Layer, IP Address, Subnet, Gateway, and VLAN
tags. Tap on the white fields to edit options. Use the alphanumeric keyboard to input parameters and press Apply to save

edits.
ocal 10GE LAN IP Address
10.1.2.25
2 3

| 8 9 ~revien:

NEXT

0

! i Exit
Del Dl All . <-

Input screen

e Step 7: Tap on the check boxes to add local frames. Tap on the Add Frame button to add a customized frame size.
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A

<
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Signal

128 bytes
Frame

256 bytes
512 bytes
1024 bytes

Pattern

ALMIERR 1280 bytes

O aaBeeBn

. |1518 bytes Previous
Histary

NEXT

Exit

Controller - Step 7

e Steps 8-11: Set up and enable/disable tests for the Local unit.
o Step 8: Local Throughput testing setup. See the Throughput section for a description of menu options
o Step 9: Local Frame Loss testing setup. See the Frame Loss section for a description of menu options.
o Step 10: Local Burst testing setup. See the Burst (Back-to-Back) section for a description of menu options.
o Step 11: Local RX Thresholds setup. See the Thresholds section for a description of menu options.
e Steps 12-15: Set up and enable/disable tests for the Remote unit. See Steps 8-11 for information on setting up individual
tests.
e Step 16: Review configuration selections on the summary screen. The option to Start testing or Reconfigure test settings
becomes available.

P2P Test Setup Results

End to End Test(VeEX to VeEX) Step 16 |

Signal
Test Mode Asymmatric Up & Down

Frame Lacal 1GE P1 Configuration - Copper
IP Addrezs 10,1225
e Subnet 255 255 255.0

ALMERR Gateway MNI&

MAC 00-18-63-01-98-08 Previous
o Histary VLANE1:  NIA .

VLAM #2:  NIA

VLAN #3: NI -

Start

Please review configuration. ; . .
4 Page 1cf2z D Recanfigurs

Controller Summary Screen

Unit as Responder Setup Process

e Step 0-1: Tap on the white fields to setup the Local unit's IP Address, Subnet, and Gateway. Tap on Next to setup VLAN
tags using the drop-down menu.
e Step 2: Review configuration selections. The option to Start testing or Reconfigure test settings becomes available.
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PZP Test Results

End to End Test(VeEX to VeEX) Step 3 |

Signal

Frame Local 1GE P11 Configuration - Copper

IP Addrass 101225
Fattern Subnet 255 265 255

ALMERR Gateway MNIA

- i " Previous
T Histary  ~

Start 1
f— | —

Please review configuration.

‘[Reconfigure '

Responder Summary Screen

Test Results

P2P Test Results

= P2P Test

Signal
Frame
Pattern

ST,
Test More [Ps
ALMIERR PING

g, [RTD o LT -
History

Transmitted Rate Save
Received Rate

—
Exit
RFC 2544 test Done. —_—

| " Reconfigure

P2P Test Results

While the test is running the option to Stop and Save results appears as a right side button. After testing finishes, the option to Test
More IPs with the same settings, Restart, or Save test results become available as right side buttons. For more information on
retrieving saved test results, refer to File Management in the TX300S, MTTplus, RXT-1200, or UX400 platform manuals for more
information.

The user is able to configure and view the local/remote unit's Setup and Results.

Go back to top Go back to TOC
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15.5 V-SAM

o Overview
e Setup
o General
o CIR Test Configuration
o Header Settings
o Service Attributes - Bandwidth Profile
o Service Acceptance Parameters

o MX Discover / Control Settings
o Results

o Configuration Test
o Performance Test
o EventlLo

Overview

V-SAM (VeEX Service Activation Methodology) is an automated Ethernet service activation test feature conforming to the ITU-T
Y.1564 standard, created to address and solve the deficiencies of RFC 2544:

* RFC 2544 was limited to test at the maximum throughput line rate for a single service. SAM is able to run multiple
services on a single 10/100/1000 or 10G Ethernet line at a bandwidth ranging from 0 to the line rate, allowing for more
realistic stream testing

» The Frame Delay Variation, also known as (packet) jitter was not included in RFC 2544. Jitter is a critical parameter
for real time voice and video services. It is now part of the SAM test suite.

* RFC 2544 validates the service parameters like frame loss, throughput and latency, one after the other, while SAM
allows testing all the service critical parameters simultaneously. This results in significant time saving compared to

RFC 2544.

Kgq_.,- Test Dbiectivg Device performance Network Service
verification/activation

Service validation One service at a time Multiple services simultansously

Throughput Yes Yes

Latency Yes Yes

Frame Loss Yes Yes

Burstability Yes Yes

Packet Jitter No Yes

Multiple Streams No Yes

Test Duration Long (serialized test procedure) Short { simultaneous test/service)

Test Result Link performance limit Related to SLA, fast, simple,
Pass/Fail

Comparison of RFC 2544 and Y.1564

Test Methodology

The purpose of the SAM test suite is to verify that the service is compliant to its Bandwidth Profile and Service Acceptance Criteria.
The test is broken down into two phases:

e Phase 1: Service Configuration test: The services running on the same line are tested one by one to verify the correct
service profile provisioning.
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e Phase 2: Service Performance test: The services running on the same line are tested simultaneously over an extended
period of time, to verify network robustness.

Traffic Generation Traffic Generation
or Loopback

Ethernet NID Ethernet NID

Test Application
Phase 1: Service Configuration Test

The service configuration test is broken down into three steps. The steps are tested individually for all the services delivered on the
same line.

e Step 1: Committed Information Rate (CIR) Test: Traffic is transmitted at the CIR for a short period of time and the received
traffic is evaluated against the Service Acceptance Criteria (FLR, FTD, FDV) measured simultaneously. The CIR test passes
if the measurements on the received traffic stay below the performance objectives.

e Step 2: Excess Information Rate (EIR) Test: Traffic is transmitted at the CIR+EIR rate for a short period of time; the EIR
test passes if the received traffic rate is between the CIR (minus the margin allowed by the FLR) and CIR+EIR.

e Step 3: Traffic Policing (Overshoot Test): The purpose of the Traffic Policing Test is to ensure that when transmitting at a
rate higher than the allowed CIR+EIR, the excess traffic will be appropriately blocked to avoid interference with other
services. For this test, traffic is transmitted at 25% higher than the CIR+EIR for a short period of time. The test passes if the
received traffic rate is at least at the CIR (minus the margin allowed by the FLR) but does not exceed the allowed CIR+EIR.

e At this time the Committed Burst Size (CBS) and Excess Burst Size (EBS) tests are considered experimental and not an
integral part of the standard.

A
Line Rate

- Dropped Traffic
EIR+CIR .

Non Guaranteed
Yellow Traffic

CIR

Guaranteed
Traffic

Transmission Rate

Time

Service Bandwidth Profile
Phase 2: Service Performance Test
Services running on the same line are tested simultaneously over an extended period of time, to verify network robustness. Service
Acceptance Criteria (SAC) including Frame Transfer Delay (FTD), Frame Delay Variation (FDV), Frame Loss Ratio (FLR) and

Availability (AVAIL) are verified for each service.

Go back to top Go back to TOC

15.5.1 V-SAM Setup
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General (Page 1 and 2)

e V-SAM Profile: Delete, Save, Save as..., Default, or Last Configuration.

# of Services: Select the number of services to run. Up to 8 services can be chosen for a 1 GE interface and up to 10
services can be chosen for a 10 GE interface.

Service Configuration Test: Enable or Disable the configuration test.

Service Performance Test: Enable or Disable the performance test.

Service Configuration and Performance Tests can be enabled independently.

CIR Test Config: Tap on the box to configure the Committed Information Rate Test on another screen.

Duration: Select the Service Performance Test duration. Options are 15min, 30min, 1hr, 2hr, 24hr or user defined. If user-
defined is selected, input a duration between 1-10000 min.

Enabling/Disabling Tests

A check next to the Service number in the Service Summary table indicates that the test for the
corresponding service is set to run. Tap on the box to remove the check and cancel the test for that
service.

Satup Results

Genearal Servizes

Last conflguratian L J

¥ of Sarvices
v
]

sarvice 1
Sarvice 2
Service 3

KX Discavear

Contrel
otal IR{CIR* EIR}:121.093Mbps(121.262Mbps LLR)
(4] Page 1cf2 DX

V-SAM - Setup - General (Page 1)

Saetup Results

General Services

Last conflguratian ¥

Duration [0k

¥ of Sarvices ENL

Service 1
service 2
Service 3

T —
"X Diseaver

Ceontrel

otal IR(CIR+EIR):301.063Mbps (303 552Mbps LLR)
o —

V-SAM - Setup - General (Page 2)

Go back to top Go back to TOC
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CIR Test Configuration

e CIR Test Config.: Select Simple Test, Step Load Test, or Simple and Step.
o Simple Test: Starts the tests at the CIR.
o Step Load Test: Starts the test below the CIR and continues in steps until it reaches the CIR.
o Simple and Step Load Test: Step Load Test performs only if the Simple Validation test fails.
e Tap on the Test Duration box to input a test duration (test duration must be less than 999 sec).
e Tap on the table to modify the CIR value percentage for each step.

CIR Test Cenfiguration
L o L

Starts the tests  Starts the test Step Lead Test is anly performed

helow the CIR ifthe Simpla Yalidation test fails,
and centinues In

steps until it

reaches the CIR.

Step Load Test Confilguration

Test Duration

L s =< cndsitastiservics [ 25
|2 ]
3 75

|—
. 100 "X Discaver
Tap on table to medify -— -

Clase Ceontrel

CIR Test Config

Go back to top Go back to TOC
15.5.1.1 Header Settings

Service #: Select a service to configure
Service Name: Assign a name to the service if desired.
Frame Size Type: Fixed or EMIX (1GE only). A fixed frame size is chosen as default
Frame Size:
o For Fixed Traffic Flow: Input a fixed frame size within the range of 64-10000 bytes by tapping the value box.
o For EMIX (1GE only): The default value is abceg. Tap the zoom (magnifying glass) button to define other values.
Select the values from the drop down lists on the next screen.

« Any EMIX configuration of 5 frames is allowed.

e Encapsulation Type: None, Provider Backbone Bridge (PBB-TE), or Multiprotocol Label Switching (MPLS-TP). MPLS-TP is
a simplified version of MPLS. Provider Backbone Bridge MAC-in-MAC (IEEE 802.1ah) encapsulation are configured trunks
that add resiliency and configurable performance levels in the provider backbone network. Both options are available for 1GE
Copper/Fiber and 10GE port for all Ethernet tests (Layer 2,3 and 4) - BERT, RFC2544, Throughput, V-SAM.

Tap the PBB or MPLS-TP block to configure the settings. All fields are configurable.
PBB:

Backbone MAC Source
Backbone MAC Destination
Ethernet Type

I-SID

VLAN ID, Priority, Type

O 0O o o o

MPLS-TP:

MPLS-TP MAC Source
MPLS-TP MAC Destination
Ethernet Type

VLAN ID, Priority, Type

O O o o
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LSP, PW, CW

After making changes, tap Apply to All, for MPLS-TP configuration.
Please see REC 2544 Setup and follow the setup procedure to configure the remaining Header Settings for V-SAM.

P Setup Results

General
Signal . Service Attributes

Serviee # E :rvice Layer
Frame | -
Service Name Frame Type
[Frame Size Type [FECT- NN d VL AN
Pattern  |Frame Size iEE_ MPLS

Encapsulation Type [EERIA i PROTOCOL

ALMIERR

r___ a4
. Histery Mx Dis
“Loop Control
" F2F Setup

Tap on graph to edit
—
Copy

V-SAM Setup - Services - Header Settings

EMIX Configuration

V-SAM Setup - Services - EMIX Frame Size Settings
e | MPLS-TP | MAE DATA | RXFiter | " mnmg
MPLS-TP MAC Source -18-53-1A-2B4E
Signal MPLS-TP MAC Destination I00-18-63-1A-2B-3C

.E'I!hlrn et Type BE-AT

e m Prierity - Type BBal
Pattern - Luhnl-- = [l cos: R T7L=
. Laheli-ﬂl IE-&SII TTL=

ALMIERR

‘MX Discover '

° History

V-SAM Setup - Services - MPLS-TP Settings

Go back to top Go back to TOC
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15.5.1.2 Service Attributes
Bandwidth Profile Parameters

The Bandwidth Profile specifies how much traffic the customer is authorized to transmit and how the frames are prioritized within the
network. In the Bandwidth table, the user specifies the following bandwidth criteria:

e CIR: Committed Information Rate. This is the guaranteed maximum rate at which the customer can send frames that are
assured to be forwarded through the network without being dropped. Tap on the box to enter a rate and choose between IR
Mbps or ULR Mbps. Allowed values range from 0.01Mbps to the line bandwidth.

o Information Rate (IR): Measures the average Ethernet frame rate starting at the MAC address field and ending at the
CRC.

o Utilized Line Rate (ULR): Measures the average Ethernet frame rate starting with the overhead and ending at the
CRC.

_"‘\\
Min IPG = 96 bits

it FPreamble = 7 Bytes

-

4

SFD

-‘-“"ﬁ
Destination Address

M’

Utilized Line Rate
>- {ULE}

Source Address
Gdto 1,518

btes long Lengihilioe

I

Information Rate (IR)

Cata

1

FCS/CRC ]
iy

V-SAM Services - Header

Excess Information Rate (EIR): Maximum rate above the CIR at which the customer can send frames that will be forwarded
on a best effort basis, but may be dropped in the event of congestion within the network. The combined CIR and EIR must
not exceed the line bandwidth. Traffic beyond CIR + EIR will be dropped when it enters the carrier's network. Tap on the box
to enter a rate. EIR is expressed in terms IR Mbps or ULR Mbps. Select a term to express EIR or select Disable to disable
the test.
e Traf. Policing: Enable or Disable the traffic policing test. For this test, traffic is transmitted at 25% higher than the CIR+EIR.
The Policing test fails if the higher traffic rate is allowed through the network.
Color Aware: Enable, Disable. When Color Aware is enabled, the Drop Eligible parameter in the VLAN header configuration
screen is not available for configuration. If no VLAN is configured for the service traffic, the Color Aware parameter is ignored.
CBS and EBS: Committed Burst Size (CBS) and Excess Burst Size (EBS).

o CBS can be enabled without enabling EBS

o If EBS is enabled, then CBS is automatically enabled too

o Values between 4 KBytes and 100 KBytes can be input for both CBS and EBS
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Services

a _ Service Attributes
= m|5¢nlu# E

Bandwidth Profila Parameters Sarvice Acceptance Paramaters

E 95,08 IR Mbps ¥ |« 0100 |74
s I a =
| 20,000

v KE ™ 1.000 Ims
o 20,000 |3 ] 99.500 |

Color Aware Service
[Traffic Policing Tast

| Traffic Pelicing Rate MX Discover

—
Ceontrel
______

V-SAM Setup - Services - Service Attributes

Enabling/Disabling Tests

A check next to the parameters in the Service Attributes table indicates that the test for the
corresponding service is set to run. Tap on the box to remove the check and cancel the test for that
service.

Go back to top Go back to TOC

Service Acceptance Parameters

The user establishes Pass/Fail test criteria for the following Service Acceptance Criteria. Values define the minimum requirements to
ensure that the service meets the Service Level Agreement (SLA):

e FLR: Maximum ratio of lost frames to the total transmitted frames allowed to still be compliant with the SLA. FLR is only
guaranteed for traffic conforming to the CIR. Enter a percentage from 0-100.

e FTD: Maximum transfer time that the frames can take to travel from source to destination, and still be compliant with the SLA.
FTD is only guaranteed for traffic conforming to the CIR. Values are measured in us, ms, or sec. Input a value within the
digital range of .001-999 and 1 us-999sec. The user can also choose to Disable the FTD threshold evaluation. FTD will be
measured anyway but the value will not contribute toward passing or failing the service.

e IFDV: Maximum frame jitter allowed to still be compliant with the SLA. FDV is only guaranteed for traffic conforming to the
CIR. Values are measured in us, ms, or sec. Input a value within the digital range of .001-999 and 1 us-999sec. The user can
also choose to Disable the IFDV threshold evaluation. IFDV will be measured anyway but the value will not contribute toward
passing or failing the service.

e AVAIL: Minimum percentage of service availability allowed to still be compliant with the SLA. The service becomes
unavailable if more than 50% of the frames are errored or missing in a one second interval. Availability is only guaranteed for
traffic conforming to the CIR. Enter a percentage from 0-100. The user can also choose to Disable the AVAIL threshold
evaluation. AVAIL will be measured anyway but the value will not contribute toward passing or failing the service.
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Capy FROM Capy TO

————
"X Diseaver

T

Copying Services

Copying Services

Tap on the Copy button on the bottom of the Header or Service Attributes tabs to copy frame
parameters specific to that tab to other services. For example, pressing Copy on the Header tab will
only transfer header parameters to other services.

Go back to top Go back to TOC

MX Discover and Control Settings

For instructions on how to loop up/down the test set with another test set or device, please refer to MX Discover and Control.

The Control button offers additional loopback control settings including User Defined and OAM Discover. These features are
described in MX Discover and Control.

Peer-to-Peer Setup

Peer-to-Peer and asymmetric testing via the P2P Setup button is also available. Refer to Peer-to-Peer and Asymmetric Testing
section for more information. X-loop is for looping non-VeEX networking equipment.

Packet Capture

Packet Capture is available on V-SAM. Refer to the Packet Capture section for information on using packet capture and retrieving
saved files.

Go back to top Go back to TOC

15.5.2 Results
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Canflg. Tests

= Signal

= Frame

Pattern

Curation 40 Sece

0.0

Results

Event Lag

Service #1:Failed

ands
0.077

25265
50538

0.0

0,077

75614

o0

0077

ALMERR

101.079

0.0

aory

Curation 10 Seconds

0.0

0,077

e
"X Discaver

Results - Config. Tests - Service 1

Ceontrel

w To run the test, make sure that traffic is being looped back at the far-end of the network under test.

Configuration Test

The Config. Tests tab lists the Pass/Fail status of each service and test. Tapping on the table displays a screen with CIR, CIR/EIR
and Policing Test results for the chosen Service. CIR, CIR/EIR Test, and Policing tabs display min, mean, and max values for IR
Mbps, FTD, FDV, Frame Loss Count, and Frame Loss Ratio (%). If Step Load was selected for the CIR Test, these values will be
displayed for each step. If any measured values do not meet the service test parameters set in the Bandwidth and Threshold tabs,

the test fails.

e IR Mbps: Information Rate. Measures the average Ethernet frame rate starting at the MAC address field and ending at the

CRC.

o FTD: Measures the time that the frames can take to travel from source to destination.

e FDV: Measures the frame jitter.

e Frame Loss Count: Counts the number of lost frames.

e Frame Loss Ratio: Ratio of lost frames to the total transmitted frames.

CIR Tast

o | Signal

& Frame 1R Min[Mbps)

CIRIEIR Tast

Palicing Tast

Service #1:Pass

IR Mean[Mbps)

101.061
101.078

Pattern

ALMERR

101,133

Ceontrel

0001

CIR Test - Service 1

ST ——
"X Biscaver

CIR test: The test passes if all measured values are below the thresholds configured. If a threshold is disabled, it will not be

evaluated towards pass/fail criteria.
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CIR Test CIREIR Test
Service #1:Pass

121,066

Palicing Tast

121.088

121,156

CIR/EIR Test - Service 1

e
"X Discaver

Ceontrel

CIR/EIR test: The test passes if the received IR value is between the CIR (minus the margin allowed by the FLR) and CIR+EIR.

CIR Tast CIRIEIR Test

Service #1:Failed
| - [ - | Failed |

Palicing Tast

Policing Test - Service 1

e —
"X Discaver

Policing test: The test passes if the received traffic rate is at least at the CIR (minus the margin allowed by the FLR) but does not

exceed the allowed CIR+EIR.

Conflg. Tests

Pass

Pass

Results

Ewvent Log

Failed

Fending...

Disabled

Fending...

Ptndlna...

Disabled

Fan dlna...

Results - Config. Tests - Summary

T —
"X Diseaver

Ceontrel

Summary: The Summary tab displays the status of each service and test as Pass, Failed, Pending, or Disabled.
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Qut of Sequence Count

s B TD Min(ms) FOV Min{ms)

TD Meanfms) FOW Mean{ms)
m FTD Max[ms OV Maxims
r— navailability Count Total R¥ Frames [ ]

Availability() Erored Frame Count | (R sl

Ceontrel

Perf. Test - Service 1
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Performance Test

The Service # tabs display min, mean, and max values for IR Mbps, FTD, FDV, Frame Loss Count, Frame Loss Ratio (%),
Availability, and Errored Frame Count. Pass/Fail/Pending status of each test is displayed on the top of each table.

e IR Mbps, FTD, FDV, Frame Loss Count, Frame Loss Ratio (%) definitions are listed in the Configuration Test section.

e Availability: Minimum percentage of service availability allowed to still be compliant with the SLA. The service becomes
unavailable if more than 50% of the frames are errored or missing in a one second interval. Availability is only guaranteed for
traffic conforming to the CIR.

e Total RX Frames: Total number of frames received
e Errored Frame Count: Number of frames with CRC or IP Checksum errors
Measured values that do not meet the service test parameters set in the Bandwidth and Threshold tabs cause the test to fail.

The Summary tab displays the status of each service and test as Pass, Failed, Pending, or Disabled.

Satup Results

Canflg. Tests Perf. Tests

[Glaabled

ST ——
"X Biscaver

Ceontrel

Perf. Tests - Summary
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Event Log

A time stamped record or log of test types and test statuses (start/stop).
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T Satup Results

Canflg. Tests
Signal Tlene Event Type # of Events
20111110 07:35:46 Test Started
2011-11-10 07:36:56 Test Stapped

Frame
Pattern

ALMERR
“MX Discover

5 T
(4] Fage 1 af1 o
m Contrel

Event Log
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15.6 Throughput Testing (Multiple Streams)

o Setup
General Settings
MX Discover and Control Settings
Per Stream Configurations
Traffic Settings
Error Injection Settings
Alarm Injection Settings
Summary
o Starting/ Stopping a Throughput Test
o Results
o Viewing Throughput (Multiple Streams) Test Results
o Global Aggregate Results
o Per Stream Results
[o]

Saving Throughput (Multiple Streams) Results

O 0O 0o o o oo

Overview:

The throughput application (or the multiple streams application) performs the following measurements: throughput performance,
frame loss analysis, delay analysis, frame/packet arrival analysis, received traffic type analysis, and received traffic frame size
analysis. On the transmit side, the throughput application allows for the configuration of up to 8 traffic streams with their own MAC
and IP addresses, VLAN tags (up to 3 per stream), bandwidth/rate, frame size, and L2 and/or L3 quality of service (QoS)
parameters. On the receiver end the traffic is analyzed on a per stream (up to 8 streams) basis as well as a global or aggregate
measurement.

This application is very useful in verifying the transport of traffic with different prioritization settings across a network link. The test
helps verify that the network can handle high priority traffic and low priority traffic accordingly.

Go back to top Go back to TOC
15.6.1 Setup

Unless otherwise noted, the Frame Header and related setups are the same as the ones described in the BERT section. The
following parameters must be configured prior to performing a Throughput test:

Number of streams (See General Settings below)
Bandwidth per stream (See General Settings below)
Test layer

Frame Type

VLAN tag(s)

MPLS tag(s)

Frame header per stream (if applicable)

Traffic profile per stream (if applicable)

Error injection per stream (if applicable)

Control settings of the far-end device(s) (if applicable)

Go back to top Go back to TOC
15.6.1.1 General Throughput Settings (Global Configuration)

Page 1:

e # of Streams: From 1 to 10 streams.
e Stream #: Allocated Bandwidth per Stream: The total bandwidth for all streams cannot exceed 100%.
e Total (%): Sum of all stream rates in %.

Multi_Service_Test Module_Manual_RevDO01 Page 314 of 546



s |# of Streams 1
|Stream #1 (%) 10,000
| Total (%) 10,000

= m Setup Results
| Header Traffic ErrerInj.| Alarm Inj. w Summary, ~ OAM

{MX Discovar -

Cantral

Page 1af2 O
Throughput Setup - General Settings

Page 2:

#of Streams: From 1 to 10 streams. « # of Streams can be specified either on Page 1 or Page 2. It will be reflected on both
pages.

Delay Measurement Mode: Disable, Round Trip Delay. Local One way delay measurement, Atomic one way delay, or GPS
one way delay are also available depending on the Glock Synchronization device selected in the Setup (home menu) >
Measurement menu. Refer to Measurement Settings for more information. Round Trip Delay should only be enabled when
running the test to a remote loopback.

e Histogram: Enable / Disable

Multi_Service_Test Module_Manual_RevDO01

e Sampling Period: 1sec, 10secs, 30secs, 1min, 10min, 30min, 1hr. Defines how often the RTD (round trip delay)
measurement is evaluated against the RTD threshold.

Threshold (Max RTD allowed): Input the value in us, ms or sec. Defines the maximum allowed round trip delay value. If the
RTD value exceeds the threshold, an event is logged with corresponding time stamp.

SDT Measurement: Enable/Disable. The Service Disruption Test is triggered based on user established thresholds.

o SDT Measurement Trigger (>us): Any inter-frame gap that is equivalent or greater than the configured threshold will
trigger the SDT measurement. This is useful if a known threshold is expected from a given network under test. For
example, if the known switchover time is 50ms, the trigger can be set to a value slightly below 50ms to assure that the
SDT is measured.

o SDT Violation Threshold (us):Triggers an SDT Violation event in the event log. This is helpful for historical purposes
during any given test. If the measured SDT is equivalent or greater than the configured threshold an SDT Violation
event is counted.

Traffic Loss Trigger: If the receiver does not detect incoming traffic within the configured threshold time, a traffic loss trigger
is recorded in the event log.

L] Setup Results
L/

Header Traffic Errorinj. (E<ELECU Summary OAM
Signal # of Streams

Frame .
Delay Measurement Mode Round Trip Delay

Pattern Histogram

Sampling Period

ALM/ERR Threshold (Max RTD allowed)

’H=K SDT Measurement —
isto ] [ i ]
s SDT Measurement Trigger(>us) M

SDT Violation Threshold(us) - Control ]

Traffic Loss Trigger(>ms)

p—
(4] Page 2 of 2 P1 CAP Start

Throughput Setup - General Settings (Page 2)
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Multiple Streams

' All streams are configured for the same test layer - if Layer 2 is selected, all streams will be Layer 2
o traffic.

Go back to top Go back to TOC
15.6.1.2 MX Discover and Control Settings

For instructions on how to loop up/down the test set with another test set or device, please refer to MX Discover and Control.

The Control button offers additional loopback control settings including User Defined and OAM Discover. These features are
described in MX Discover and Control.

Peer-to-Peer Setup

Peer-to-Peer and asymmetric testing via the P2P Setup button is also available. Refer to Peer-to-Peer and Asymmetric Testing
section for more information. X-loop is for looping non-VeEX networking equipment.

Packet Capture

Packet Capture is available for Throughput Testing. Refer to the Packet Capture section for information on using packet capture and
retrieving saved files.

Go back to top Go back to TOC

15.6.1.3 Per Stream Configurations
MAC Setup

MAC configuration in the Throughput section features MAC flooding for buffering verification and performance testing of Ethernet
switches.

e Source (SRC) and Destination (Dest) flooding: Enable or Disable.
e Flood Range: Specifies the number of MAC source and/or destination addresses. Enter a number from 0-4095. The source
and/or destination MAC addresses will be incremented by 1 until it reaches the number of times entered in the flood range.

w For information on header configuration please see BERT Header Settings in the BERT section.

Setup Results

Traffic Errnrln].“.ﬂ.llmln]. General .Summlnrl QAM

| Last configuration
1
Encapsulation Type FEBE-TE
H m Test Layer
Frame Type
VLAN

LASER OnlOff

MX Discover

Cantral
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Throughput Setup - Header Settings per Stream

Multiple Streams - MAC/IP Address Setup

If all of the streams are going to the same far-end unit, then the MAC/IP destination addresses must
be the same on all of the streams.

If any of the traffic streams are going to more than one far-end unit then ensure the correct MAC/IP
destination addresses are configured for the respective streams.

Go back to top Go back to TOC
15.6.1.4 Traffic Settings (Per Stream Configuration)

In the Traffic tab the user is able to configure the traffic profile per stream, including frame size selection, traffic type, and transmit
rate.

Stream #: Select a stream number to configure.

Traffic Flow: Select from Constant, Ramp, Burst, or Single Burst traffic flow.

Frame Size (Type): Fixed or Uniform. If uniform is chosen, the user will have to input a minimum and maximum frame size.
Frame Size (bytes): If a fixed frame size is chosen, this option is enabled. Enter the frame size when a Layer 2 or 3 is
selected. Frame sizes can be from 64bytes to 1518bytes, in addition to jumbo frames up to 10k bytes.

e BW (Transmit Bandwidth): Configure the transmit rate for the stream.

w The bandwidth allocation per stream is already configured in the General Settings tab, but can be modified in this screen
as well.

For more information on Traffic Settings, please see BERT Traffic Settings.

Setup Results

Header [RIEZ] Errorinj. Alarm Inj. General Summary | OAM

e e Stream #

_ m Traffic Flow

Frame Size Type

’ m Frame Size (bytes)

Constant Bandwidth

—

CASER Oniof

"X Discovar

Contrel

Throughput Setup - Traffic Setup - Constant Traffic Flow

Go back to top Go back to TOC
15.6.1.5 Error Injection Settings (Per Stream Configuration)

Error injection can be performed during test. The type of errors and error injection are configured in the Error Injection tab. Once the
test is running, error injection can be performed by pressing the Error Inject button on the right side of the screen.

e Stream #: Select the stream to configure.

e Error type: Select from CRC, IP Checksum (Layer 3, 4 only), TCP/UDP Checksum (Layer 4 only), Sync Header Error, Block
Type Error, Pause, or Bit. With Pause selected, the unit will transmit a pause frame when the Error Injection button is
pressed. The Pause time duration is configurable in units of 512 bit time. At Gigabit Ethernet speed, this is equivalent to 512
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ns. For example, if pause time is set to 1000, the pause duration will be set to 1000x512 ns.

e Injection Flow: The error injection flow determines how the selected errors will be injected. The user can select a single
error, a specific count, or rate.

e Count and Rate: The user will be able to configure the error count via numeric keypad.

Results

Header Traffic [ CTH0TM Alarm Inj. General Summary  OAM

Signal Stream #

Errar Type
Frame

Injection Flow

Pattern [Rite

ALMIERR “~ThetRon

A E—. A
Histery ME Discover

P,
‘Loop Control

Throughput Test - Error Injection Settings per Stream

Go back to top Go back to TOC

15.6.1.6 Alarm Injection Settings

Alarm injection can be performed during the test. The type of alarms and alarm injection are configured in the Alarm Injection tab.
Once the test is running, alarm injection can be performed by pressing the Alarm Inject button on the right side of the screen.

w Alarm Injection is available only with 10GE Port Tests.

e Alarm Type: Local Fault, Remote Fault, PCS-HI-BER, PCS-LOBL

e Alarm Flow: The alarm flow determines how the selected alarms will be injected. A specific Count or Continue (continuous)
can be selected.

e Alarm Length: 1s, 10s, or 100s.

: m Setup Results
Header | Traffic |Error Inj. [Tl General [Summary

S5 L Adarm Type

m .Narm Flow

Alarm Length

&

LASER OnfOff

X Discovar

Cantral

Throughput Alarm Injection Setup
Go back to top Go back to TOC

15.6.1.7 Summary
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The summary screen lists the source, destination and VLAN information of each stream. Tap on the appropriate box of each tab to
reconfigure the source, destination, or VLAN information if desired.

Setup Results
Header Traffic Errerln). Alarm Inj. General M: OAM

IP List WLAN List Pert List Mpls List

- TN # of Streams MAC Source MAC Destination
Straam #1 D0-18-63-000C 40 00-1E-90-80573C
’ 1“ Stream #2

Straam #3 D0-18-53000C 40 00-1E-90-80-57-3C

LASER CnlOff

MX Discevar

Control

Throughput Test - Summary (MAC List)

Setup Results
Header Traffic ErrerInj.  General
MAC List WLAN List Part List

. - TSI ¥ of Streams source [P Address Destinatien P Address
— Stream #1 92.166.1.101 192.166.2 200

n | Files Stream $2 92.168.1.101 192.16€.2.200

Strean #3 82.168.1.101 192.166.2.200

‘MK Discever

Contrel

Throughput Test - Summary (IP List)

Setup Results
Header | Traffic ErrerInj. Alarm In). General BIUGLTTY
A macList |~ iPList  JEYCTUSE Portlist | Mpls List
& m # of Streams

wlan #1 of stream 1

' ALl wlan #1 of stream 2

wlan #1 of stream 3

f'—‘- - a
LASER OniOff

(MX Discover '

——
. Contrel

Throughput Test - Summary (VLAN List)
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Setup Results

Header | Traffic Errorinj. Alarm Inj. General BFGTGELE  OAM

MacList ~ PList | vianList [EZEICIEE Mets List

m Background Source Port Dastination Port
Stream #1 0

‘ “ Stream #2 0

Stream #3 0

LASER OniCff

P TP E—
X Discover

Contrel

Throughput Test - Summary (Port List)

] Setup Results
Header Traffic  Errorinj. Alarm Inj. General RPLLELE OAM
S MAC List IP List VLAMList  PortList

Background Label 5 Cos

et e N S T

Frame
@ Pattern

@ ALMERR ~ LASER On

#

Histary MX Discover

Leap Cnntrni_"

Throughput Test - Summary (MPLS List)
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OAM Discover

Like MX Discover, OAM Discover can also be used to discover far-end test units without manually configuring the local or remote
unit's destination address. If OAM is enabled on the test set, any link partner that supports the IEEE 802.3ah protocol will be
discovered automatically and displayed under the OAM Discover tab.

To Access OAM Discover:

1. Go to Throughput > OAM > Link OAM tab. Tap on the 802.3ah check box to activate Link OAM.

2. Select Active from the OAM Mode drop-down menu (only Active mode can send loop commands).

3. Tap on the Loop Control button and select OAM Discover from the Parther Address drop-down window to see a list of
discovered OAM devices.

4. Select an OAM device and press the Loop Up button to send a loop up command to the selected remote unit.

For detailed descriptions of Discovery Capabilities and Link Events Notification Settings, see the Link Level 802.3ah OAM Setup

section.

For information on Service Level OAM setup, see the Service Level OAM section.
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15.6.1.8 Starting/Stopping a Throughput (Multiple Streams) Test

Once all configurations have been made, the user can start the Throughput test (press the Start button on the top right section of
the screen). The following are three scenarios of how to prepare and start the unit for Throughput testing.

w If testing on the fiber ports, make sure the LASER is turned On before starting the test.

e End-to-End Testing
o Connect the test set to another unit that supports BERT testing.
o After configuring test settings on both units, start the tests.

e Far-End Unit in Manual Loopback Mode

o If the far-end unit (another MX) is already in a manual loopback mode, do not send a loop up command since it is not
necessary.
o Once the correct control settings are configured, the user can start the test.

The selected tests will run automatically. When all the tests are complete the test will stop automatically. If the Throughput test suite
needs to be stopped before they are done, then simply press the Stop button, located in the actions drop-down menu. The status of
each selected test can be seen in the Results tab.

e Far-End Unit Controlled with Loop Up/Down Commands
o If the far-end unit is not manually looped back, then it must first receive a loop up command from the control unit
before the Throughput test suite can be started.
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o To loop up the far-end unit with the manual mode loop up/down commands, configure the control settings mode to
manual.

o Enter the MAC and/or IP address of the far-end unit.

o Send the loop up command by tapping on the Loop Control button and pressing Loop Up.

Once the far-end unit has been looped back, start the test by pressing the Start button. When the all of the selected test are
completed, the Throughput test suite will stop automatically. Once all tests have been completed and there is no need to test again,
go back to the Control tab, and press the Loop Down button. This will send a loop down command to the far-end unit to remove the
loopback that is in place.

Go back to top Go back to TOC

15.6.2 Throughput Results

15.6.2.1 Viewing Throughput (Multiple Streams) Test Results

When the test is first started, the screen automatically changes to the Global/Aggregate results screen.

15.6.2.2 Global/Aggregate Results

The Global results pages displays measurements for all traffic streams as well as non test traffic.

The Global Stream Summary screen displays:

Stream number (#)

Total received bandwidth per stream

Errors/alarms associated with the stream

Quality of Service (QoS) performance verification associated with each stream

Per Stream

| Aggregate  Errers Alarms Events  Traffic Delay

[Etream # |[Errors
Stream 1 None
Stream #2 Nena
[Stream 2 |ens

——
" MX Discever

Ceontrol

Throughput Results - Global Stream Summary
QoS

QoS values are based on packet statistic thresholds for roundtrip delay, jitter, frame loss, and IP checksum from the ITU-T Y.1541
standard. Below is a list of IP network QoS class definitions and network performance objectives from Y.1541.

"U" denotes "unspecified" or "unbounded" and signifies that no objective was established for this parameter and default Y.1541
objectives do not apply. Parameters designated with "U" are occasionally inconsistent and poor.
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S800ms /2 S 800ms/2
IPTD =2 ms 2 (400 ms one-way) =200ms /2 (400 ms one-way)
(100 ms one-way) AND {100 ms one-way) AND
»200 ms/2 > 200 msf2
IPDWV =30 ms =30 ms U u
>1,/100,000 1,100,000 > 1,100,000 >1,/100,000
IPLR AND AND AND AND
£1/1000 £1/1000 £ 1/1000 £1/1000
=1/ 1,000,000 =1, 1,000,000 =1,/ 1,000,000 =1/ 1,000,000
IPER AND AND AND AND
£1/10,000 =1/10,000 =1/10,000 =1/10,000

IP Network QoS Class Definitions and Network Performance Objectives
(Classes 0-3)

=25/12 =B00OmMs [ 2
1PTD (15 ane-way) q =200ms 2 (400 ms one-way)
AND {100 ms one-way) AND
=800 ms /2 =200 msf2
IPDV U U <50 ms < 30 ms
=1/100,000
IFLR AND u <1 /100,000 <1/100,000
=1/1000
=1/ 1,000,000
IPER AND u <1/ 1,000,000 <1/1,000,000
<1/10,000

IP Network QoS Class Definitions and Network Performance Objectives
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The Aggregate screen displays these parameters:

e Line Rate (Mbps): Negotiated rate of the interface (10M, 100M, or 1000M). This value is always fixed since it depends on the
maximum capacity of the link under test, hence the test interface that is configured.

e Utilization: % of Line Rate. For example, if we transmit 100Mbps on a 1Gbps interface then the utilization value is 10% (or
100Mbps) of the total link capacity (or Line Rate).

e Framed Rate: (Payload + MAC/IP Header + VLAN Tag + Type/Length + CRC) / (Payload + Total Overhead) * Line Rate %
(in Mbps).

o Data Rate: Payload / (Payload + Total Overhead) * Line Rate %.

e Total # of frames, bad frames, and pause frames.

Results

Glabal Fer Stream OAM

> | Signal Stream Summary G0 EFIGFELCE Errers Alarms Ewemts Traffic Delay

ST:2012- 1-5 19:4154 ET:00:00:37
T R
2 Pattern Lina Rate {bps) 1000,000R 11000.000M
Ukilization (%] 79,943% F9.942%
o ALMERR  |Usdlization (bps) T99. 430 Fa8.420M
Framed Rate (bps] | 7890420 res 03am
.- PN 0ata Rate (b 764 2TTM T4 3530
: Total Frames 2407503 2407500

> Frame

T ——
" MX Biscaver

Ead Frames i o T Centrel
' “ Pause Frames o o
Throughput Results - Global Aggregate
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The Global Signal screen (fiber ports only) displays the optical level measured by the SFP or XFP transceiver. Page 1 displays the
level measurement in dBm for the optical signal.

Loss of Signal (LOS) and the Saturation level for optical signals are shown graphically including the level measurement in dBm.

Results Stop

Per Stream OAM 5
Restart

Stream Summary Aggregate H{FLEI} Errers Alarms Events Traffic
1 TX Step

Err Inj. "

Alarm rn. ;'

~ LASER Off

" ME Discever

Loop Control *

Los

Page 1 of3 L

Throughput Results - Global Signal (Page 1)
Signal (Page 2)
Page 2 displays the Optical module (SFP or XFP) information which includes Vendor name, Part Number and Optical Wavelength.

Tap on the Decode button to view additional information on SFP optics.
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Signal (Page 3)

The received signal frequency and offset is measured and performed on the optical interface (SFP or XFP).

Current: Indicates the frequency of the input signal.

Offset: Indicates the difference between the standard rate and the rate of the input signal.

Min (ppm): Indicates the difference between the standard rate and the minimum deviation detected in the input signal.
Max (ppm): Indicates the difference between the standard rate and the maximum deviation detected in the input signal.

Go back to top Go back to TOC

The Global Errors screen displays the Current and Total error count of all streams:

Sync Header Error

Block Type Error

FCS/CRC: Number of received frames with an invalid Frame Check Sequence (FCS)

IP Checksum: Invalid IP Frame Check sequence

TCP/UDP Checksum (Layer 4 only)

Jabber frames: Number of received frames larger than 1518 bytes containing an invalid FCS

Runt frames: Number of received frames smaller than 64 bytes containing an invalid FCS

Giant frames (Advanced Monitoring - Pass Through Results only): Number of received frames larger than 1518 bytes

Results St-:-p

e —_—

Stream Summary Aggregate Siﬂi'l.'lli Alarms Ewvents Traffic
TX Step

Syne Header Error | Errinj.

| § Alarm [n],

| “TRSERGH

TCRUDP Checksum "MXDiscover '

Jabber Frames

Runt Frames Leap Control

Throughput Results - Global Errors
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The Global Alarms screen displays the Current and Total alarm count of all streams:

e LOS: Loss of Signal
e LOSync: Loss synchronization
e Service disruption associated with loss of signal:

o Current: Duration of the current service disruption

o Total: Total accumulated duration of the service disruptions

o Min/Max: Minimum and maximum duration of the service disruption events
o No. of Occurrences: Counter of service disruption events

e Local/Remote Fault
e PCS-HI-BER: PCS High BER
e PCS-LOBL: PCS Loss of Block Lock
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Per Stream OAM
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c
Frama Current Tetal
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O

Throughput Results - Global Alarms
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The Global Events screen displays the Time, Event Type, Number of Events, and Test Type.

Results T

lakal Fer Stream DA
T Rastart
Stream Summary Aggregate Errers Alarms 43Ul Traffic Delay - -

Time Evant Type # of Events | Test “TX Stop

2042-1-5 19:41:54  Test Started Global ,_E_n_,
i Ind.

[4 ] Page 1 af 1 O

Throughput Results - Global Events

The Global Traffic screen displays:

e Frame Type of all streams
o Traffic Type of all streams
e Frame size of all streams

Results T

Glabal Far Straam DAM
Signal T Restat
= Stream Summary Aggregate Errers BAlarms Events 4Rpiil¥ Delay - -
TX Step

Frame -

." o {
Type

ALMERR

. I T

e
| Discaver

r
Traffle r
r
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Throughput Results - Global Traffic Summary

Tap on the bar graph for frame and traffic distribution statistics.

Frames tab: The following Frame distribution statistics are displayed in Count (#) and Percentage (%):

e Received (RX) frames:

o Total frames

Test frames

VLAN tagged frames

Q-in-Q VLAN stacked frames
Non-test frames

O O o o

e Transmitted (TX) frames:

o Total frame - Total # frames transmitted

e Pause frames: Total number of transmitted and received Ethernet pause flow-control frames

Frames Traffic Type Frame Size

) Stop

:P.'-l: Frames —re————
Restart

Taotal

Test

WLAN

VLAN Stack
MPLS
MPLS Stack

X Stop

Errinj.

o Alarm Inf.
—
* LRSER Off

MNen-Test

“MX Discovar

L - A — - B - A - R - R - RS

TX Framas i

Loop Contral

i
-4

Tatal

=
E 4

Pause Frames

£=]

Total

Throughput Results - Frames Type

Traffic Type tab: The following Traffic distribution statistics are displayed in Count (#) and Percentage (%):

Layer 2/3 Unicast frames: Number of Unicast frames received without FCS errors.

Layer 2/3 Broadcast frames: Number of Broadcast frames received without FCS errors. Broadcast frames have a MAC
address equal to FF-FF-FF-FF-FF-FF.

Layer 2/3 Multicast frames: Number of Multicast frames received without FCS errors.

Frame Size tab: The following Frame distribution statistics are displayed in Count (#) and Percentage (%):

< 64 bytes frames

64-127 byte frames

128-255 byte frames

256-511 byte frames

512-1023 byte frames

1024-1279 byte frames

1280-1518 byte frames

> 1518 byte frames - Jumbo frames

Go back to top Go back to TOC

15.6.2.3 Per Stream Results

The Per Stream tab displays the same type of statistics as seen in Global Results, but for each stream. For descriptions of the
parameters in each tab, with the exception of Rates, please refer back to Global/Aggregate Results.

Summary: Framed rate, data rate, # of bytes, total # of frames associated with each stream.
Errors: Errors associated with each stream.

Service Disruption Test results for each stream.

Events: Events associated with each stream.
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o Traffic: Traffic statistics associated with each stream.

e Delay: Delay associated with each stream. Note: Round trip delay measurements are only available in the per-stream results
screen. Round trip delay measurement requires a traffic loop at the far-end.

o Rates: Rate information associated with each stream.

Satup Results T

Glabal Per Stream DAM

—
T Hastart =

Signal Summary Errers Ewents Traffic Drelay

VLAN ID: MrA Stream #
ST:2012- 15 19:41:54 ET:00:06:43
Pattern . TH =,
Utilization (%) 30.000% ko 000%
ALMERR.  itlization (bps) 200,000 300,000
Framed Rate (bps) 296 108M 296.108M
<. WP oo Rate (bps) 286.361M EEEIF1M
: # of Bytes 14913065370 14913084348
TU [Total Frames 9798335 B798334 " Contrel

Bad Frames i} o
. |

Frame

e
" MX Discaver

Throughput Results - Summary per Stream
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The Per Stream Errors screen displays the Current and Total error count of each stream.

Bit: Indicates errors related to test pattern (Bit Error or LSS [Pattern Loss])

BER: Bit Error Ratio

FCS/CRC: Number of received frames with an invalid Frame Check Sequence (FCS)

IP Checksum: Invalid IP Frame Check sequence

TCP/UDP Checksum (Layer 4 only)

Jabber frames: Number of received frames larger than 1518 bytes containing an invalid FCS
Runt frames: Number of received frames smaller than 64 bytes containing an invalid FCS
Frame Loss

Frame Loss %

00Ss

Results T

DAM

—
T Restart
Summary Ewents Traffic Drelay - -

VLAN ID: MU

Bits
1
FCSICRC 0

IF Checksum 1]

" | Tools TCPAUDP Checks 0

Jabber Frames 0

Runt Frames 0

’“ o Pagelofz  ©

Throughput Results - Errors per Stream
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ALMERR

5 T

Go back to top Go back to TOC

Service Disruption Test (SDT)

Signal
Frame
Pattern

@ ALMERR

Histary

Go back to top Go back to TOC

WLAM ID: Mrs

Frame Loss
Frame Loss %

Ewents Traffic

Results T

DAM

Drelay

“MX Discover

Ceontrel

Throughput Results - Errors per Stream (page 2)

Setup

Glebal
Summary Errors
VLAN 1D: NI&
Service Disruption
Total
Last
MiniMax Ous
Mo, af Occurrences

Ne. of SDT Vielations

Total: Total cumulative service disruption for the duration of the test.
Last: Last SDT measured during the test.
Min/Max: Minimum and maximum SDT measured during the test.

No. of Occurrences: Number of service disruption events (SDTs).
No. of SDT Violations: Number of instances the SDT threshold was met or exceeded.

Events  Traffic

Stream #

[i]
o

'_ S0T Reset _'

Results / Stop
QAaM
Delay Rates

TX Stop

- nj. v

MX Discover
. '

A
Loap Contral

SDT Per Stream Results

__
Hestart

The Per Stream Events screen displays a Date and Time stamped record of bit errors, alarms and other anomalies pertaining to

each stream.
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Summary Errors

Time

2017-02-22 14:34:16 1
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The Per Stream Traffic screen displays the frame type and frame size distribution pertaining to each stream.

Signal
Frame
Pattern

Framea
ALMERR Type

i m Frame

Slze
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Results

CAM

Evant Type # of Events Test

Per Stream

| T Dicover

| ‘Leap Control
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Throughput Results - Events per Stream

Satup Results

Glabal Per Stream DAM

Summary Errers Ewents

WLAM ID: Mrs

r

——
X Discaver

Ceontrel

Throughput Results - Traffic per Stream

———e
| Stop

sSDT m Traffic  Delay Rates = "

|VLAM 1D NIA Stream @

—
Errinl.

The Per Stream Delay screen displays the frame delay information pertaining to each stream. The Histogram shows the sampling

points for the delay.
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Round Trip Delay Results and Histogram
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Throughput Results - Delay per Stream
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One Way Delay Results and Histogram (Table and Graph)
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Frame
Frame Arrival Time

Pattarn Current 110.50us
Minkmum 110.88us
) | MUEHE Frame Delay Variatien
Current
m .'iJne-'H'lliy Dralay
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Traffic

Average 110.90us
Maximum 110.91us

0,00us

Histogram

Average 13.24us
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Throughput Results - Delay per Stream (One Way Delay)
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2013-T-17 215006

Results
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Close
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One-Way Delay
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Throughput Results - One Way Delay Histogram Table
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The Per Stream Rate screen displays the frame rate and data rate pertaining to each stream. Tap on either dial to see rate details.
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- Signal
- Frame
- Pattern

ALMERR

Go back to top Go back to TOC

Framesfsec TX
:Cur'rent 24318
Iinimum 2207

:M aximum 24300
Average 24315
Data Rate (Mbls) TX
Currant Z286.381M
Minimum 259,908 M
Ilazimum 6,392
Average 226 33TM

Throughput Results - Rates per Stream (Rate Details)

15.6.2.4 Saving Throughput (Multiple Streams) Results

Rate Datails

RX

24318
208D
24320
24315

R
2EE.I31M
258.5335M
2EE.39ZM
PEE.33TM

Stop
—
T Reastart

TX Step

T —
"X Diseaver

Ceontrel

Once the test has been stopped the results can be saved by pressing the Save key on the VePAL'’s keypad. The results will be
saved and named automatically. Once the results are saved, the user may view or rename the results file by going to Utilities >
Files > Saved. For more information on retrieving saved test results, refer to File Management in the TX300S, MTTplus, RXT-
1200, or UX400 platform manuals for more information.
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15.7 Ethernet OAM Testing

Carrier Ethernet Virtual Connection (EVC)

Location A

1

i ,
EmEEEE Service Provider
1

Link R e
Layer J:{iy&E])
Transport
Layer

Service
Layer

Location B

Ethernet OAM provides automatic defect detection, fault management and performance monitoring tools for network links and end-to-end
Ethernet Virtual Circuits (EVC). The OAM service supports IEEE 802.3ah, IEEE 802.1ag, ITU-T Y.1731, and G.8113.1.

Go back to top Go back to TOC
15.7.1 OAM Setup

15.7.1.1 Link Level 802.3ah OAM Setup
802.3ah functions include:

Discovery

Link Performance Monitoring
Remote loopback

Fault detection

I IE; etu I ‘]
]

Header Traffic
Signal [

Results
Errerinj. General Summary

Service Level OAM

Erania BO2.3ah OAM: [

Vendaor QUI 00-18-53 Max POU Length
Vendor SPI PDU Rate

Pattern

aLmierr | Discovery Capability

Remote Loopback Link Events

————,
* History

MIB Retrieval Unidirection

Link Events Notification Settings
Link Fault
Critical Event =
Dying Gasp B
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Link OAM Setup

Stop
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TX Stop

M Discover
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e 802.3ah OAM
Tap on the check box to start 802.3ah protocol testing. Transmission of OAM PDUs starts as soon as the box is checked.

e OAM Mode
Select Active or Passive mode from the drop-down menu. Active and passive mode determines the type of actions the test set will
take. For more on acceptable Active/Passive mode combinations and actions, see section 802.3ah OAM Discovery.

e Vendor OUI and SPI
Organization Unique identifier and Vendor specific information (similar to MAC address fields).

e Max PDU Length
Advertised Max OAM PDU size (64 to 1518). After Discovery, the lowest of the local and remote will be used.

o PDU Rate
100 to 10000 ms between consecutive OAM PDUs.

e Discovery Capability
Enables OAM enabled devices to exchange their OAM capabilities, configuration, and identity to link partners. Check on the boxes
to advertise selected capabilities during Discovery.

e Link Events Notification Settings
Enable Event Notifications for Link Fault, Critical Event, and Dying Gasp.

Go back to top Go back to TOC
802.3ah OAM Discovery

Discovery is the first phase of the 802.3ah protocol. During Discovery, local and remote units exchange Information OAM PDUs indicating
capabilities and configuration information (mode, PDU size, loopback support, etc.). After successful negotiation the OAM protocol is
enabled on the link. If no OAM PDU is received after 5 seconds, Discovery is restarted. The device can be configured in Active or Passive
mode combinations.

OAM Mode Active/Passive Actions OAM Mode - Acceptable Active/Passive

Combinations
Mo de M 0 de
Initiates OAM discovery Active Passive

Responds to OAM discovery Yas Yes :E:‘V{:e

Peer must be in active mode Yes Yes Remote Yes No
Sends Information OAM PDU Yes Yes Passive

Sends Event Motification OAM PDU Yes Yes

Sends Variable Request OAM PDU Mo Yes

Sends Loopback Control No Yes

Reacts to Loopback Control Yes Yes

Notice that each device can be placed in any mode as long as the remote and local device are not both in passive mode.

Discovery Capabilities: Capabilities advertised during discovery process

e Remote Loopback

e Link Events: Supported, but no stateful

e MIB Retrieval: Can be advertised but is not supported in current release

e Unidirection

Remote Loopback: The user can transmit a loopback command to place the remote unit into loopback mode. Every frame received is
transmitted back on the same port to ensure the quality of links during installation or troubleshooting and for fault isolation testing.

Link Events: Event OAMPDU is transmitted when the link error exceeds the threshold. Events may be sent once or multiple times. In the
current software release, link events are only transmitted upon user request, not based on threshold crossing.
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MIB Retrieval: Retrieves information on network devices and interfaces.

Unidirection: Checks for unidirectional transmission.

Go back to top Go back to TOC

15.7.1.2 Service Level OAM: 802.1ag/Y.1731/G.8113.1 Setup

Under the Service Level OAM tab, the user has the option of starting the 802.1ag, Y.1731, or G.8113.1 test.

e Fill out the given parameters.

MD Name, MA Name, VLAN, and MD Level input values must match for both connected OAM devices in order for the test to

work. The Destination MEPID and Local MEP ID must also be inverted for the tests to work.

e Tap the box next to 802.1ag, Y.1731, or G.8113.1 to start the selected test. The transmission of OAM PDUs become active as

soon as the checkmark is added to the test.

Setup

Header Traffic Errerinj. General

Link OAM | Service Level OAM

AT B (CRGRERN |

00-18-63-00-0C-40

String k JMD Name

MAMEG Format T IR 4 MAMEG Name m

R 0 L vel
R VAN Type
Destination MEP ID _ Direction

4 ] Page 1 af 2 D

OAM - Service Level OAM (Page 1)

Service Level OAM Configuration Parameters

e MAC Source: Enter the source address of the test set or tap the MAC Source button to assign a default MAC address.
e MD Format: Configure the format of the Maintenance Domain Name:

o None: No Maintenance Domain name
o MAC+2octet: User configurable MAC address + 2 octets
o String: User configurable ASCII character string

e MD Name: Name of the Maintenance Domain (only for 802.1ag)

e MA/MEG Format: Configure the format of the Maintenance Association name:

o VID: User configurable ASCII character string
o String: User configurable ASCII character string
o 2 octet: 2 octet integer

o ICC-Based: User configurable ITU-T Y.1731 ITU Carrier Code (ICC) based

MA/MEG Name: Enter the name of the 802.1ag MA or Y.1731 MG
Local MEP ID: Local end point identifier along the path (1 to 8191)
MD Level: Maintenance domain level (0 to 7)

MEP ID: End point identifier (1 to 8191)

Primary VLAN ID: VLAN ID associated with the MA or MEG
VLAN Type: C-VLAN, S-VLAN, or None

Destination MEP ID: MEP ID of the MEP end point

Direction

o Up: Inward facing MEP used for MA/MEG with a wider reach (i.e., end-to-end, beyond a single link)
o Down: Outward facing MEP used for MA/MEG spanning a single link
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Differences between 802.1ag, Y.1731, and G.8113.1

Selecting 802.1ag enables Continuity Check Messages (CCM), Loopback Message (LBM) and Link
Trace Message (LTM). ITU-T Y.1731 provides all of the 802.1ag functionality with additional
performance monitoring capabilities including Frame Loss (LM), and Delay (DM). ITU-T

G.8113.1 provides further monitoring of MPLS-TP traffic.

IEEE 802.1ag Definitions

e Maintenance Domain (MD) : Management space on a network that is owned and operated by a single network provider. There is
a maintenance level (from 0 to 7) to define the hierarchical relationship between domains. Maintenance domains can be nested
but never intersect. MD is defined by Operational or Contractual Boundaries (e.g., Customer/Service Provider/Operator).

e Maintenance Association (MA): Association of Maintenance. Elements that comprise the Maintenance domain.

e Maintenance Elements can either be MEPs (End points) or MIPs (Intermediate Points)

o MEPs are at the edge of the network. They can generate and respond to OAM messages. A point-to-point EVC has only 2
MEPs, a multi-point EVC has multiple MEPs.

o MIPs are located between the MEPs and can be used to isolate network problems. MIPs cannot generate OAM messages
but can respond.

e Maintenance Level: Identifies the network hierarchy. Higher Level = Largest network. Level information present in all OAM PDU
frames.

o Level 0,1,2 = Operator domain
o Level 3,4 = Service Provider domain
o Level 5,6,7 = Customer domain

I customer R Customer
EEEEEE Location A o€ SRR Location B
i i

i

‘ MEP MIP MIP MEP MEP MIP MIP MEP '

' EA MA/MEG Operator A | " MA/MEG Operator B J !

MEP MIP  MIP MEP ;
MA/MEG Service Provider i

MEP MiP MA/MEG Customer MiP MEP

Some terms differ between IEEE 802.1ag and ITU Y.1731 protocols.The chart below describes the differences.

IEEE 802.1ag ITUY.1731/G.8113.1

Maintenance Domain (MD) Mo equivalent

Maintenance Association Maintenance Entity Group
(MA) (MEG)

Maintenance End Point Maintenance entity Group
(MEP) End Point (MEP)
Maintenance Intermediate Maintenance entity Group
Point (MIP) Intermediate Point (MIP)
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Definition Equivalencies

Initiates CCM messages
Initiates Loopback and Linktrace messages

Responds to Loopback and Linktrace
messages

¥ 1731 Performance Management messages
(AIS LCK, TST.LM, etc) initiates and
responds

Forwards messages

Yes
Yes
Yes

Yes

Yes (upper maintenance layer)
No (lower maintenance layer)

No
No
Yes

No

Yes (upper maintenance
layer)

No (lower maintenance
layer)

Maintenance Point Roles
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OAM Services Setup

Under the same tab, OAM Services pertaining to 802.1ag, Y.1731, and/or G.8113.1 can be enabled. The tests listed include:

Continuity Check (CCM)
Loopback (LBM/LBR)
Link Trace (LTM/LTR)

General Setup

Loss Measurement (LMM/LMR) (Y.1731 and G.8113.1)
Delay Measurement (DMM/DMR) (Y.1731 and G.8113.1)
Multi Protocol Label Switching Transport Profile (MPLS-TP) (G.8113.1 only)

e Torun any 802.1ag/Y.1731/G.8113.1 test, tap on the checkbox next to the corresponding test.
e To initiate testing for individual OAM services, press Start next to the desired service (NOT the green start button which initiates

Throughput testing).

e CCM testing is initiated by selecting Enable from a drop-down menu.

Details on individual test parameters will be listed in the specified section.

Setup

Header = Traffic

Eanal Link OAM

= Frame

ocopback (LEMILER)
@ Pattern

Priork
@ ALMERR o

Histery

ink Trace (LTMILTR)

Destination Type mnﬂtinatinn MAC
T

Priority

Dastination Type MDﬂtinatiun MAC
R ¢ e 20e

L4 ]

Results

Error Inj. Alarm Inj. General Summary

Service Level OAM

.Em‘
0 00 =00 00 -00-00
_ E————
LASER On

0 -00-00-00-00-00

e e
Mx Discover

‘Leop Cpntrni ;

o

Page 3 of 4

Pressing Start next to Loopback (LBM/LBR) initiates testing for that OAM service

802.1ag/Y.1731/G.8113.1 Connectivity Fault Management Functions
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Connectivity Fault Management Functions supported by the test set are as listed:

e Fault Detection — Continuity Check:

o CCM "heartbeat" messages are transmitted at a configurable periodic interval by MEPs.
e Network/Path Discovery — Link trace message:

o Equivalent to a traceroute test. MIPs and MEPs along the path send a response.
e Fault verification and isolation — Loopback:

o Verify connectivity to a specific point in the message. Equivalent to ping test.

Continuity Check Messages (CCM)

CCM Messages are multicast messages sent from MEP to MEP at configurable intervals. Loss of continuity is detected after no CCM is
received for 3.5 times the CCM interval.

There can be 4,094 VLANSs per port and up to eight maintenance levels. This yields a worst case CCM transmission
w rate of 9.8 million CCMs per second if 3.3ms interval is used.

MEP MIP MIP MEP
ity CCM  ============- =i
1
e CCM  ==========—e- 4

Continuity Check Message (CCM)

RDI Flags added in CCM Messages indicates loss of continuity in the remote direction.

MAC Dst= Multicast or i
Unicast (Y.1731 onl MAC Src VLAN Tag OAM Type = 8902

Management 1 = . Flags (RDI, [ TLV (Type Length
Lo Opoodo =

CCM Message Format

CCM Configuration Parameters

e CCM: Enable/Disable sending Continuity Check messages.

e Type: Unicast/Multicast. If CCM is set to Enable, this field is ignored. In unicast mode you must enter the MAC address of the
destination unit.

e Priority: 802.1p priority in the CCM VLAN Tag.

e Tx Interval: Choose from the supported CCM intervals: 1's, 10 s, 1 min, 10 min.

The CCM Result button is a shortcut that brings the user directly to the CCM Results tab.
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Stop

P Setup Results
I

Header Traffic Errerinj. General Summary ..-W

Signal Link OAM Service Leval OAM pr——
Y Etop

¢ Frame
PLS-TP
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PW: | @ Label
GAL: Labael

AT r i Y T —
~Tietere ACH: Version T channel Type e p—

——
— M Leop Contral
Friority I 7 irterval 1 min v

L CEC R B CCM Result |
MPLS-TP, CCM Settings - Service Level OAM (Page 2)

@ ALMERR
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G.8113.1 Performance Management Functions

MPLS-TP
L Ethernet Source/Destination MAC Ethernet Transport MAC Header
LSP Tunnel Label(s) (4 Bytes) LSP Label(s)
PW Label (4 Bytes) PW Label (5=1)

Control Word used with PW over
Packet Switched network
(RFC4385)

Control Word (4 Bytes)

Payload Ethernet MAC header

Payload IP header Payload = Service Frame

MPLS-TP over Ethernet with PW Label

MPLS-TP is a Layer 2 technology that combines the benefits of MPLS and removes the complexity of IP networking. It uses the MPLS
Label switching mechanism, but with static route provisioning (no Label Distribution Protocol LDP or RSVP-TE). MPLS-TP supports an
advanced set of OAM functions and path protection mechanisms. In-band OAM traffic is on the same path as data traffic.

Multi Protocol Label Switching Transport Profile (MPLS-TP) Configuration Parameters

e For the path and tunnel, select LSP (Label Switched Path) and PW (Pseudowire).
o Label: Configure in the range of 16-1,048,575 (labels 0-15 are reserved).
Note: Composed of 20 bits which allows for the creation of over one million labels.
o CoS: Enter the Classes of Service.
o TTL: Enter the Time to Live. It will be decremented by 1 each time it crosses a hop. Frame is not forwarded after TTL
reaches 0.
e ACH : Enter the Generic Associate Label
Note: For Pseudowires, the ACH used the first four bits of the PW control word.
e Version: Enter the G-Ach version. The default is set to 0.
e Channel Type: Enter the channel type (16-bit field).
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Link Trace and Loopback Messages

Link Trace Messages (LTM/LTR)

LTM (Link Trace Message) Multicast messages are transmitted on demand to a destination MAC address. All MIPs and destination MEPs
respond with LTR (Link Trace Reply) and forward the LTM on to its destination.

- ol i =

MEP MIP MIP MEP

Lo LTM _---+4:|-- LTM b=mm= LTM ===
1

:,..-__. LTR ----—-i

P —— 4= LTR -

S P——

!q._____________I_________'____. LTR .- -

LTM Diagram (LTM/LTR)

MAC Dst= Unicast MAC Src VLAN Tag OAM Type = 8902

TLV Offset

™ . - - . — T ——————

- Optional TLV End TLV

Link Trace Message Format

MAC Dst= Unicast MAC Src VLAN Tag OAM =

"

- Optional TLV [ EndTLV

Link Trace Response Format

Go back to top Go back to TOC

Loopback Message (LBM/LBR)

LBM (Loopback Message) are unicast messages transmitted on demand to a destination MAC address. A destination address responds
with an LBR (Loopback Reply Message).
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MEP MIP MIP MEP
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! i LBR | I
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LBM Diagram (LBM/LBR)

MAC Dst= Unicast or
Multicast (Y.1731 only

= - - -
Ma nt Opcode = 3 (LBM TLY (Type Length
e Elags (o) ] TLC e =nd

Optional TLV

Loopback Message Format

T Setup Results
Header Traffic Errorinj. Alarm Inj. General Summary
Sanal Link OAM Service Leval OAM

Framae

oopback (LEMILER) | Start ||

) Pattern Destination Type mm;ﬁna:tunﬁmﬂ: 0-00-00-00-00-00 |

prierty (TR |[e—

ALMIERR LASER On

— | ——
__ Histery ink Trace [LTMILTR) BEIL | MX Discover

Destination Type mn"“'““"’“"“" Ll i | ‘Leop Coentral *
=  lap R S

O Pagedofda O
LBM/LBR, LTM/LTR Settings - Service Level OAM (Page 3)

Go back to top Go back to TOC
Link Trace (LTM/LTR) and Loopback Message (LBM/LBR) Config. Parameters

e Destination
o MEP: Sends LTM/LBM to the destination MEP as configured on Page 1.
o MAC: Sends LTM/LBM to a destination MAC address.

e Priority: 802.1p priority in the LTM/LBM VLAN Tag.

e Destination MAC: Configure the destination MAC address used for the LTM/LBM. This field is only used if Destination is set to

MAC. If destination is set to MEP, this field is ignored.
e # Messages: Enter the number of Loopback messages to be sent (LBM test only).

e TTL: Enter the Time to Live field in the LTM message. TTL will be decremented each time it crosses a hop (MIP) (LTM test only).

Press Start to initiate testing.
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Y.1731/G.8113.1 Performance Management Functions
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. Histary
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s et
O Pagedofs D
OAM - Service Level OAM (Page 4)

Loss (LMM/LMR) and Delay Measurement (DMM/DMR) Configuration Parameters

e Destination
o MEP: Sends LMM/DMM to the destination MEP as configured on Page 1
o MAC: Sends LMM/DMM to a destination MAC address
e Priority: 802.1p priority in the LMM/DMM VLAN Tag
e Destination MAC: Configure the destination MAC address used for the LMM/DMM. This field is only used if Destination is set to
MAC. If destination is set to MEP, this field is ignored.
e # Send - Configure the number of LMM/DMM frames to send up to 50
e Rate : Configure the LMM/DMM frame interface rate (min: 100 ms; max: 10 seconds)

Press Start to initiate testing.
Frame Loss Measurement

Two local counters for each peer MEP:

e TxFCf: Counter for in-profile data frames transmitted towards peer MEP
e RxFCf: Counter for in-profile data frames received from peer MEP

Single-ended ETH-LM:

e On demand OAM
e MEP sends LMM frame (Unicast DA or Multicast Class 1 DA) and receives LMR frame (Unicast DA) with counters

CCM frames contain frame counters.

s o -

MEP MIP MIP MEP
- - - - T,
1

(PP [—

Single Ended Frame Delay Measurement

LMM frames contain frame counters.
Delay Measurement

On demand OAM for measuring Frame Delay (FD) and Frame Delay Variation (FDV):
e TxTimeStampf = Timestamp transmission of DMM frame
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e RxTimef = Reception time of the DMM frame
e RxTimeb = Reception of DMR frame

Two-way ETH-DM:

e DMM frame (Unicast DA or Multicast Class 1 DA for multipoint measurement) & DMR frame (Unicast DA)
e FD = RxTimeb — TxTimeStampf

- o o

MEP MIP MIP MEP
- - (- - - - (- - -

r

I P—

Dual Ended Frame Delay Measurement

DMM and DMR frames contain timestamp info.
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15.7.2 OAM Results

15.7.2.1 Link OAM Results

Link OAM Discovery

The discovery page lists Local (the current test unit) and Remote (far-end device) parameters.

Satup Rasults

Glokal Per Stream

Link

Local Remote

Mode active active

Unidirection supported not supported

Link Events supported supported

Ramote Loopback supported supported

MIB Retrieval supported supported m

MTU Size 1518 1518
Contrel

(4] Page 1 of 2 o

OAM - Link - Discovery (Page 1)

e Mode: Lists Active or Passive mode configuration.
e Supported and unsupported capabilities advertised during Discovery are listed, including: Unidirection, Link Events, Remote
Loopback, MIB Retrieval, and MTU Size.
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Link

Per Stream

Discovery

Vender SPI
Mendor OUI
Discevery State
Parser State
Multiplexer State
00050
1

ET H

Revision

<p

Foreard

Forward

Ramote
ADOOESEF
001540

Send Any

Forward
Forward
0x0050
1

——
MX Discaver

Control

o

o

Page 2 of

OAM - Link - Discovery (Page 2)

e Vendor SPI and OUI: Organization Unique identifier and Vendor specific information (similar to MAC address fields).
e Discovery State: Send Any indicates the device was successfully discovered.
e Parser/Multiplexer state: Forward indicates the device is forwarding regular traffic transmission. Loopback/drop indicates

loopback is enabled.
e Flags: Flag decode is listed in the graphic below.

e Revision: Number of times the configuration has been modified since discovery.

Discovery

status

Critical

events Crying

flags

MAC Destination

>~ B4 to 1,518
bytes long

Flag Decode

| ]
Signal

Frame Discavery

Pattarn Information
LUnigue Event
ALMERR
Duplicate Event
Loopback Control
Varlable Request
L s Variable Responsae

Organization Specific
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OAM PDU

Transmitted and received 802.3ah OAM PDU are displayed with other Link OAM statistics:

Information: Information OAM PDU acts as a "heartbeat" message. Discovery must be restarted if no OAM PDU is received after
5 seconds.

Unique and Duplicate Events are Threshold crossing events not supported in the current test set release.

e Number of Loopback Control frames.

e Variable Request and Response are MIB query messages not supported in the current test set release.

Go back to top Go back to TOC
15.7.2.2 OAM Service Results

802.1ag/Y.1731/G.8113.1 Connectivity Fault Management Functions Results

Results

I —,
Stop

Per Stream ——
Z Restart

TX Stop

e | S
Remote MAC RDI LOC |XCOM UMEXP Alarm L1 - .‘.
00:00:00:00:00:00 | A 1 I A

i History E M Discover

‘Loop Control

OAM - Service - CCM

OAM CCM Results
RDI, LOC, XCON, UNEXP, and Alarm will display an | or A status with | = Inactive, A = Active.

MPID: MEP ID of the remote MEP.

Remote MAC: MAC address of the remote MEP.

RDI: The CCM received contains the RDI flag set.

LOC: The MEP detects loss of connectivity.

XCON: Possible cross-connect, the CCM received could be from another MA.

UNEXP: Unexpected MEP ID or non-matching CCM interval.

Alarm: A fault alarm is triggered if a defect is present for a time period of 10s. The fault alarm is cleared if a defect condition is not
present for a time period of 10s.
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Satup Results

Glabal Par Stream DAk

LBM Status
L To Be Send
Rasponss Count
In Crder
Dut OF Order
Mo Match ‘WX Clscever

Control

OAM - Service - LBM

OAM LBM Results

e LBM Status
o Pass: At least 1 Loopback response received
o Fail: No Loopback responses received
To be sent: Outstanding number of LBM to be sent
Response Count
In Order: Number of LBR received in order
Out of Order: Number of LBR received out of order
No Match: The loopback transaction ID between the LBM and LBR do not match
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Satup Results

Glabal Par Stream DAk

L

00;00:00:0000:00 a

S ——
"MX Discaver

Control

OAM - Service -LTM

OAM LTM Results

Action: RIyHit indicates that the LTM has reached the destination MAC/MEP (i.e., final point)

MAC: MAC address of the responder

TTL: TTL field on the response, indicated how many hops have been traversed

Flags: If set, indicates that only MAC addresses learned in a Bridge's Filtering Database, and not information saved in the MIP
CCM Database, is to be used to determine the Egress Port

Go back to top Go back to TOC
Y.1731 and G.8113.1 Performance Management Functions Results

OAM LMM
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Satup Results

Glabal Par Stream DAk

LMM Status

Current Near End

Current Far End

fzcum Near End

Accum Far End

Ratia Mear End W% Clscover
Ratia Far End e

OAM - Service - LMM

Results
Loss Measurement

: : Complete
Current
Accumulation

Ratio

L Discaver

& Pagedofz O
OAM - LMM Message

T T

Current Value of the current number Value of the current number of
frames lost in the receive frames lost in the transmit
direction direction

Accumulation Total number of frames lost in Total number of transmitted
the receive direction frames lost in the transmit

direction

Ratio Percentage of frames lost inthe  Percentage of frames lost in the
receive direction transmit direction

OAM LMM Parameters

Go back to top Go back to TOC
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OAM DMM Parameters
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Results

Par Stream

DMK Status

LCelay Sam|

Average O

ples Q
el 0 nSecs

Average Yariation 0 nSecs

Last Delay

0 nSecs

Last Yariation 0 nSecs

OAM - Service - DMM

Satup Results

e il s Gl [N | By s

Delay Measurement

OMM Resule : Complete
Dalay Samples 1 4
Average Delay 1 310000 nSecs
Average Variaden : 13 nSecs
Last Dalay 1 F21000 nSecs
Last Varlaten 1 200 nSecs

4] Page 3 of 3 O
OAM - DMM Message

DMM Status: Lists status (In progress, Fail, or Complete)

Delay Samples: Number of frames transmitted

Average Delay: Average round trip delay over the number of delay samples
Average Variation: Average round trip delay variation over the number of delay samples
Last Delay: Last round trip delay value measured

Last Variation: Last round trip delay variation value measured
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15.8 Monitor (Pass Through)

Pass through monitor mode enables the test set to be used for long term in-service testing. This allows for bi-directional monitoring
of up to full gigabit Ethernet line rate on the two 1000Base-X ports or the two 10/100/1000T ports.

Pass Through functionality allows the following:

In-line traffic monitoring in both directions

Long or short term network monitoring for troubleshooting network traffic problems

Isolate network problems to the customer network or the service provider/operator network
Monitor traffic between 1000Base-X links, 10/100/1000T, or 10GE links

Pass through monitor operation
o Pass Through Monitor Copper 1GE
o Pass Through Monitor Fiber 1GE
o Pass through monitor mode enables bidirectional monitoring between the two 1000Base-X ports or the two
10/100/1000 Base-T ports

Go back to top Go back to TOC
15.8.1 Setup

e Select a Pass Through Monitor mode from the Test Mode menu. Refer to Test Port Selection for instructions on selecting
Ethernet test modes.

e Connect to both 1000Base-X fiber ports (port 1 and port 2) or both 10/100/1000T copper ports (port 1 and port 2), depending
on the interfaces to be monitored.

e Once the cable/interface connections are in place, press Start.

Results
Threshalds

[
—= FESEET ilization (%) ==

‘ [ CRC Errors{fj<=

Service Disruption[ms)<=

————
"X Diseaver

Monitor Mode Setup

e Thresholds: Set values for Port 1 and Port 2. The thresholds can be enabled or disabled depending on test requirements.
When enabled, the pass through will show a pass/fail status based on the configured threshold values.
o Utilization in %
o CRC error count
o Service Disruption in ms
o Optical Power level in dBm (1000Base-X connections only)
e Once the cable/interface connections are in place and the thresholds have been set, press Start.
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15.8.2 Results
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Satup Results

Summary Errers

Traffic Delay

Walues
Udlizatien (%) 0.00%
CRC Errors o

Service Disruption (ms) o

T ——
" MX Biscaver

Monitor Mode Results

Monitor Mode Results features the same statistics as BERT Results. Please see BERT Results. The Status screen displays the
following statistics:

e Ultilization (%)
e CRC Errors
e Service Disruption (ms)
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15.9 Advanced Monitoring

The Advanced Monitoring application analyzes incoming traffic and filters for specified header types. Up to 10 filters and 4 subfilters
are available for setup.

Setup Results "T
rl P2 Filters Filter? Filters Filters Filter10 = Summary
¢ < Signal Filter2 Filter3 Filterd FilterS

= = Frame Filter Mame

|{ Mot Filter
& ® Pattern

& ®ALMERR | - : “TReEROR

History

Advanced Monitoring Setup - Filter

Setting Up a Filter

1. Select afilter tab.

2. Tap the Enable checkbox to enable the filter.

3. (Optional) Tap on the Filter Name box to name the filter. Tap Apply to confirm the name.

4. Select a header type to filter for in the NONE box. Header types from all test applications are available for selection.
5. Tap on the Value and Mask fields and type in values to filter for.
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6. To enable logical operators (and, or, xor), select another header for comparison from the NONE box.

Repeat steps 1-5 until the number of desired subfilters and filters are enabled. When finished, press the green Start button to begin
monitoring.

The Summary lists the Enable/Disable status of all filters.

Setup Results

TE————
T, J—

Filter1 Filter2 Filter3 Fibterd Fibters

Filters Filter? Filterd Filterd Filter10 m

petaur ¥
Filter1 Filter 1

Filter2 Filter 2 Disable

Fllter3 Filter 3 Dizable

Filtard Filtar 4 Disable “LRCER OFFf
Filters Filter 5 Disable

Filtars Filtar & Disable

Filter? Filter 7

Filterd Filter & Disable

Filterd Filter 8 Disable

Filterid Filter 10 Disable

Advanced Monitoring Setup - Summary
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Results

FOEY Per Filter Pass Through Result

- Slgnal ST: 1960.01-00 00:00:00 ET: 00/00:00:00
Filter Name RX Total FramRX FPS Errors
- Frame - = -
Filver1 Filter 1 0 MNene
Fitter2 Filter 2 - B [

Filtard Filter 3 - . =

@ Pattern

o ALMERR Filterd Filter 4 - -

- Fllters Filter 5 - - —

T Filter & - - -
Filter? Filter T ( Nene

Filtera Filter 8
Filterd Filter 9
Filver10 Filter 10

Advanced Monitoring - Results - Global

The Global tab displays a summary of all filters and information on incoming frames such as the following:

e RX Total Frames
e RX FPS: Received frames per second
e Error: Frame errors
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Setup Results

Global Per Filter Pass Through Result

Filters Filter? Filters Filters Filter10

Filter2 Filtard Filterd FilterS
= Frame

Enable
@ Pattern RX Total Frames:
RX Frame Rate {fps): i
? ALMERR  [mx Total Bytes: | T LASER Off
RX CRC Error- '
R¥ IF Checksum Error:
RX TCFIUDP Checksum Error:

History

Advanced Monitoring - Results - Per Filter

The Per Filter tab displays received traffic information for each individual filter. Measurements include

RX Total Frames

RX Frame Rate (fps)

RX Total Bytes

RX CRC Error

RX IP Checksum Error

RX TCP/UDP Checksum Error

Results

Per Filter | Pass Thr\nug thﬂt

Events

ST: 1960-01-00 00:00:00 ET: 00J00:00:00

Line Rate (bps)

“LASER Off

Framed Rate (bps)
Utilization (%)

# of Bytes

Advanced Monitoring - Results - Pass Through Result

The Pass Through Result tab records the same measurements featured in the Throughput application. Refer to Throughput

Results for more information on the following tabs and measurements:

Summary
Signal
Errors
Alarms
Events
Traffic
Delay
Rates
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15.10 Loopback Mode

The Loopback application in the main menu allows the user to establish a manual loopback on the test set. The loopback function is
used when an end-to-end test needs to be performed with one of the test partners in software loopback mode. The loopback
function will loopback the incoming traffic to the test set back into the network under test.

The type of traffic that the loopback function loops back will depend on the type of test layer configured (Layer 1, 2, 3, or 4).
Additional criteria can be set to allow only messages with specific criteria to be looped back.

e Layer 1: All incoming traffic to the Rx loopback interface will be sent out unaltered to the Tx loopback interface.
e Layer 2, 3, & 4: In a Layer 2 or 3 loopback, all incoming test traffic will be looped back.

o The loopback function will swap the MAC destination and MAC Source addresses (for Layer 2) or MAC and IP
destination and source addresses (for Layer 3 and Layer 4).

o All incoming frames with CRC errors will be dropped, similar to what an Ethernet switch does.

o All broadcast and multicast frames will be dropped including any incoming unicast frames that have the MAC Source
address equal to the MAC Destination address.

o Loopback Parameters: The following parameters are available on Layer 2, 3 and 4. For more information on the
parameters, please see BERT Header Settings in the BERT section. It is possible to enable any of these parameters
to create a customer loopback filter. For example, enabling a filter with VLAN 64, Priority 7, will only loop back traffic
corresponding to these values.

= VLANID
VLAN Periority
MAC Source
MAC Destination
IP Source Address (Layer 3 & 4 only)
IP Destination (Layer 3 & 4 only)
Precedence (Layer 3 & 4 only)
TOS Value (Layer 3 & 4 only)
UDP SPort (Layer 4 only)
UDP DPort (Layer 4 only)

To enable/disable specific filter criteria, tap on Filter Settings under the General tab. Use the drop-down menus to make desired
selections and tap Filter OK to enable/disable any filter changes.

Available loopback modes include the following:

e Simple Loopback: Displays single stream loopback results. Configure the parameters under general to filter the stream for
specific parameters.

e Multi-stream Loopback: Displays loopback results for up to 8 streams. S1-S8 tabs represent individual streams. Tap on an
S tab to filter the stream for specific parameters.

After setting up loopback criteria, tap Apply to apply settings.

Press Start to begin loopback. 6 indicates that loopback is in progress. The Results tab displays current test results. Per Stream
results are available for Multi-stream setup. Results for each stream can be viewed by selecting the stream from the Stream # drop-
down. Please see BERT Results for information on the Results tabs.
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Pattern
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History
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Signal
Frame

Pattern
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History
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Signal
Frame

Pattern

ALMIERR
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History
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General

Payload mode
Test Layer
MAC Source
IP Source
Subnet

Gateway

(<)

VLAN Priority

MAC Source

MAC Destination

IP Source

IP Destination
Precedence

TOS Values

UDP Source Port
UDP Destination Port

Setup
Global
Summary Errors

Stream #
ST:2017-09-19 12:51:57

Line Rate (bps)
Utilization (%)
Utilization (bps)
Framed Rate (bps)
Data Rate (bps)

# of Bytes

Pause Frames

Results

/ T
" MX Discover

Page 10of 2 (»)

A ——

Filter Settings P1 CAP Start

Loopback Setup

/ T
" MX Discover

Loopback Filter

Events

Results
Per Stream

Traffic Delay
T /
ET: 00/00:00:09
RX
1.000G
0.000%
0.000 A Dlcover
0.000
0.000
0

0
P1 CAP Start

Loopback Per Stream Summary Results

A ——

Page 355 of 546



15.11 Scan

[
Results | Somn

Menitar

Ta start scanning, Please click the

Scan button,

e —
MX Discaver

VLAN Scan Setup

VLAN Scan scans up to 4096 VLAN IDs for switch configuration and displays VLAN ID bandwidth rates, useful for identifying top
bandwidth users based on VLAN ID. Monitor mode monitors up to eight live traffic streams (in terminate mode) and filters them
based on VLAN ID configuration, providing key traffic metrics such as frame type, rates, and errors and alarms.

VLAN Scan

e While traffic is being received, press Scan. The Results tab displays a list of detected VLAN IDs and the percentage of traffic
marked with those IDs. Check up to 8 streams to monitor.

Results

Manltar

¥lan Stack
VLAN IO

———
“ME Discaver

(4] Page 1 af1 D

VLAN ID

e The VLAN Stack tab displays detected SP and CE VLAN tags (if stack VLAN tags are used).
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Results
Manitor

Vlan Stack

VLAN #1(CE-VLAN ID) | VLAN #2(SP-VLAN ID) |VLAN #3{SP-VLAN ID)
"'!l'l-.ﬁ.H (] PCP DEl |VLAN ID PCP DEl VLANID PCP DEI
|7 1

1z

|

3

——
ME Discover ;

L4 Page 1 of 1 o

VLAN Stack

Monitoring Traffic

e To only receive traffic streams meeting specific criteria, stop the scan and go to the Setup > Monitor tab to configure filter
criteria.

e Tap on a parameter box to configure it. Place a check next to a parameter to only receive traffic that matches this criteria. For
descriptions of each parameter, please see Setup for Throughput Testing (Multiple Streams).

e Press Results > Monitor to monitor selected traffic. For a description of traffic parameters from Global and Per Stream
Results tabs, please see Throughput Results.

Setup

VLAMN Sean

Signal

# of Streams
Frame

Stream #
Pattern VLAN ID

VLAM Priority
ALMIERR MAC Source

MAC Dest

m IP Source
IP Dest.

Ll IP ToS 0010-Maximize Reliability

‘ “ lP recedence 011-Flash

BB EBQ

Im.,_
MX Discover

Monitor Setup
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Results

Signal

Frame Straam Summany

ET:00:00:57
Fattern
Lins Rate (bps) 1000,000K
Utilization [%) 53 00%:
Utilization (bps) 230,008/
Framed Rate (bps) 967 364M TR Claccver

m Total Frames 4500033

Bad Frames Q

‘ PR Fouse Frames a
|

ALMERR

Monitor Global Results

Results

Manltar

Signal

Frame

Stream &
Fattern ST:2012- 2-26 12:46:45 ET:00:03:15
RX
Utilization (%) 33 .00%
Utilizatien (Bps) 379.966M
5 Framed Rate (bps) | 375.083M W% Dlscover "
__ IT—— ¥ of Bytes 9187001280
Tetal Frames BO0AGTE

n “ EBad Frames 1]
|

ALMERR

Monitor Per Stream Results

If no stream information is displayed in the Per Stream tab, return to the VLAN ID tab (Results > Scan > VLAN
w ID) and verify that the VLAN ID boxes are checked.
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15.12 SyncE

e Setup
o Port Selection

o Mode

e SyncE Wander Measurements
o Setu
o Results

o Built-in TIE, MTIE & TDEV Analysis (Optional)
e ESMC SSM

Setup
Results

Monitor
Capture

O O o o

Signal V-SAM
: Frame
J Mgl Loopback (72l RFC 2544
® Pattern ." RFC2544

» ALM/[ERR | NN
pr—— (72l Throughput =
History .._"__ TSP;}T ghp MX Discover
Advanced
Tools jS
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15.12.1 SyncE Setup

Port (Test Port selection)

Prior to starting the SyncE operation, the selected test port must be connected to a network that supports SyncE timing
synchronization. Port selections include 10/100/1000T and 100/1000BaseX. It is also available on 10GE port. After setting up the

port, IP connection is not required for SyncE tests. Please see section Port Setup for port configuration instructions.

_ Port Status Measurement
.

Port Selection 10/100/1000Base-T

Signal

Auto Negotiation

Frame :
Advertisement

Flow Control
MDIX
® ALMIERR Transmit clock offset

® Pattern

——— p—
History MX Discover

(<] Page 1 of 2 O

[ feply ]
Port Setup
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Port Page 2 - Mode Selection

Master and Slave Mode

Master Mode emulates a SyncE Master clock device and slave mode emulates a SyncE Slave clock device. Both modes operate
out of the Ethernet test port (10/100/1000BaseT, 100/1000BaseX, or 10GE) and can use an internal or external reference clock.

_ P Port Status Measurement
L

Synchronous Ethernet
Signal Emulation Mode

TX Clock Source

Frame Recovered Clock Output

Framing
Line Code
ALMIERR PRBS Pattern

Pattern

A — Invert /A
History MX Discover

< Page 2 of 2 O
[ ooy |

SyncE Master-Emulation Mode

e Synchronous Ethernet: Enabled or Disabled.

e Emulation Mode: Select Master or Slave emulation mode. In Master mode, the unit uses the TX Clock Source reference
clock to provide SyncE clock on the Ethernet interface (10/100/1000T and 100/1000BaseX or 10GE port). In Slave mode, the
unit recovers SyncE clock from the Ethernet interface (10/100/1000T and 100/1000BaseX or 10GE port).

e TX Clock Source (Master Mode): Select between an internal or external clock source. This clock is used as a reference
clock for SyncE Master operation.

e Measurement Clock Reference (Slave Mode): Select between an internal or external clock source. This clock is used as a
reference clock for SyncE Master andfor SyncE Slave Wander Measurement.

Possible Internal Clock sources: Internal Clock (+/-3.5ppm accuracy), Internal GPS 1 PPS (Requires GPS option and
Antenna), Internal Atomic 1 PPS (Requires High Precision Atomic Clock option).

e Possible external clock sources: 1.5444MHz,1.544Mbps, 2 MHz, 2Mbps (E1 signal), 10MHz, 25MHz, 125MHz or External1
pps. The external clock source is connected to the SMA port on each Test Module. This port is marked CLK on the connector
panel.

e Recovered Clock Output: The reference clock used by the SyncE master or slave can be regenerated out of the PDH TX
port (marked Tx on the connector panel) with a different clock format in order to synchronize other network elements. In Slave
mode the Reference Clock Output is the regenerated clock recovered by the SyncE slave.

The clock can be formatted to: 2Mbps (E1 signal), 2MHz, 10MHz, 25MHz, 125MHz, 1PPS and None.

e If 2Mbps clock is selected from Recovered Clock Output, then the following parameters need to be set:

o Line Code: HDB3 or AMI
o Framing: Unframed, PCM31, PCM31C, PCM30, or PCM30C
o PRBS Pattern
o Invert
e Offset(ns) (only for 1 PPS Recovered Clock Output)

Press Apply once all the parameters are set.
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Status
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Signal
Frame
Pattern

ALMIERR

——
History

Indicator Symbols

Port

Link Advertisement
Link Config. ACK
Remote Fault

Local Port

Speed 1000 Mbps
Duplex Full
MX Link Advertisement
10MIHalf YES
10MIFull YES
100M/Half YES
100MIFull YES
1000MIF ull YES

Status Measurement

Done

YES

NO

Remote Port

Speed 1000 Mbps
Duplex Full

Link Partner Advertisement
10M/Half YES
10MIFull YES
100M/Half YES
100MIFull YES
1000MIFull YES
Symmetric Pause | YES

Asymmetric Pause NO

Status

"
" MX Discover

An M or S indicates that the test set is in Master or Slave Mode. A green light indicates a successful Slave to Master connection. If
the light is solid red, there may be an issue with setup and the test will not work.

Symbol

Description

Test set is in Master mode.

Test set is in Slave mode.

Master and Slave Clock IDs get populated once the test is started.
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15.12.2 SyncE Wander Measurements (Slave Mode only)

Signal
Frame
Pattern

® ALMIERR

——
History

1000-TFULL

15.12.2.1 Setup

Save TIE to USB: OFF/ ON

Multi_Service_Test Module_Manual_RevDO01

Wander Measurement

SyncE Wander Measurements Setup and Results

Sync Ethernet Clock

00/00:02:50

Disabled

30/s
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OFF presents the current real time TIE measurements on screen only.
ON sends real time TIE measurements to an attached USB memory. For further post analysis (refer to the MTIE and TDEV Analysis
section). This feature requires the MTIE and TDEV Post Analysis option.

Sampling Rate: When Save TIE to USB is ON, this selection indicates how many samples per second are recorded and stored in
the USB memory stick.

Press the Start button to run the test. If Save TIE to USB is set to ON, the test set asks for a file name (keep this into account when
running time-sensitive tests).
w Do not remove the USB memory stick while the wander test is running.

Go back to top Go back to TOC
15.12.2.2 Results

Current TIE: Shows the last Time Interval Error (relative phase error) measured between the reference clock and the test signal.
Max TIE: Records the maximum TIE value measured since the test was started.

Min TIE: Records the minimum TIE value measured since the test was started.
MTIE: Shows the maximum difference between TIE values measured since the test started (Max - Min)

w The wander tests will automatically stop if either of the signals used as reference clock or recovered clock (test signal) have
significant levels of impairments, are lost, or disconnected.

Press the Stop button to terminate the test. If Save TIE to USB is set to ON, then remove the USB memory stick from the test set,
bring it to a computer, and open it with the VeEX Wander Analysis PC software. For further MTIE, TDEV, and masks analysis (refer

to the MTIE and TDEV Analysis section).

Both, Wander Analysis and MTIE / TDEV Post Analysis are optional features.
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15.12.2.3 Built-in TIE, MTIE & TDEV Analysis (Optional)

P Wander Measurement
.

Signal Sync Ethernet Clock
00/00:09:10

Frame

Pattern

ALMIERR

‘,—
History

1000-TFULL

Refer to Jitter and Wander > Built-in MTIE & TDEV Analysis section for more information.

AT
Disabled TIE Analysis
30/s

SyncE Wander Measurements with Analysis
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TIE Analysis

Primary TIE(ns)

MTIE & TDEV Analysis

easu rﬁmﬁﬂ
N

Relative TIE(ns)

Set Range

Time(s)

BB B e S B B S ——
300 400 500
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15.12.3 ESMC SSM

Overview

TIE Analysis

Ethernet Synchronization Message Channel (ESMC) Synchronization Status Messages (SSM) are supported by both SDH and
Ethernet networks. SDH is supported by the transport overhead channel and is unidirectional; Ethernet is defined as Organization

Specific Slow Protocol (OSSP).

SSM represents the quality level of the system clocks located in the network. Background (or heartbeat) is sent once per second as
keep alive. ESMC information PDU- event message is sent immediately in case the clock quality level has changed. ESMC event
PDU- failure condition is declared if no message is received in 5 seconds.

Octet number Size Field
1-6 6 octets Destmation address =01-80-C2-00-00-02
7-12 6 octets Source address
13-14 2 octets Slow protocol Ethertype = 88-09
15 1 octet Slow protocol subtype = 0x0A
16-18 3 octets ITU-OUI =00-19-A7
19-20 2 octets ITU-T subtype
21 4 bits WVersion
1 bt Event flag
3 bits Reserved
22-24 3 octets Reserved
25-1514 36-1490 octets | Data and padding (see pomt )
Last 4 4 octets Frame check sequence

ESMC PDU Format

Event flag: This bit distinguishes the critical time-sensitive behavior of the ESMC event PDU from the ESMC information PDU. A
value of 1 indicates an event PDU and a value of 0 indicates an information PDU.
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8 bits Type: 0x01
16 bits Length: 00-04
4 hits 0x0 (unused)
4 bats SSM code

IEEE Assigned OUI and slow protocol subtype

Quality level

Order

QL-PRC

Highest

QL-SSU-A

QL-SSU-B

QL-SEC

QL-DNU

QL-INVx. QL-FAILED, QL-UNC. QL-NSUPP

Lowest

QL TLV Format

TLV: Type Length Field

QL: Quality Level

Quality level

Order

QL-PRC

Highest

QL-SSU-A

QL-SSU-B

QL-SEC

QL-DNU

QL-INVx, QL-FAILED, QL-UNC. QL-NSUPP

Lowest

Hierarchy of Quality Levels in Option | of Synchronization Networks
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Quality level

QL-PRS

QL-STU

QL-ST2

QL-TNC (Note)

QL-ST3E (Note)

QL-ST3

QL-SMC

QL-ST4

QL-PROV (default position)

QL-DUS

QL-INVx. QL-FAILED, QL-UNC, QL-NSUPP

NOTE — QL-TINC and QL-ST3E are not defined for first generation synchronization
networking (refer to clause 5.4.1.2) and QL-PROV was 1dentified as QL-RES.

Hierarchy of Quality Levels in Option Il Synchronization Networks

The SyncE ESMC SSM option has the following features:

Count message types

Go back to top Go back to TOC

Setup

Monitor and decode messages on screen
e Capture ESMC/SSM messages and output in pcap file for further off-line protocol analysis

Generates “information” at a programmable interval, IPG, (default 1 sec)
Generates “event” upon changing the QL-TLV followed by “information”

e IPG(s): Value can be entered by clicking in the box next to it.

e SSM Code: Quality Levels

Once the parameters are set, press Start to start the test.

: Signal
? Frame
® Pattern

® ALMIERR

,—
History

Go back to top Go back to TOC

Results
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The Results screen shows Messages, Protocol Monitor, and Capture.
Message: A list of all the SSM quality levels with the results of the QL selected in Setup next to it.

Results
Meszage Protocol Moniter Capture
Signal Message Message
Total OL-5T2
Event Messages QL-55U-B
Pattern QL-STUMINK OL-INVe
QL-PRS QL-EEC2IST3

Frame

@ ALMERR |gL-PRC OL-EEC1ISEC

e QL-ANV3 QL-SMC Err e

Histery = M Discovar
— QL-55U AITHNC QL-5TIE
QL-AMVS QL-PROV

QL -NVE QL-DNUDUS

SyncE ESMC SSM Results- Message

Setup

Message Pretocol Meniter : Capture

Signal Capture Packets
Frame

@ Pattern

@ ALMERR

SyncE ESMC SSM Results- Capture
Go back to top Go back to TOC
Monitor

The Tracer shows the messages as they are sent or received. The test set stores up to 2000 messages. Tap on the desired
message to view decoded message details.
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P — Setup Results
D ———

Message Protecol Moniter Capture

Signal

OL-STUUNK

CL-STUUNK

Pattern | : QL-5TUIUNK

QL-STUIUNK

ALMIERR GL -5 TULINK

| ©  Histary | OL-STUUNK X Discover
— COL-5TULIMNE S—
QL-STUNK

CL-5TUMLINK

Frame

SyncE ESMC SSM Results- Protocol Monitor

N e | Dest MAC: 01-80-C2-00-0002

esmaaay | Src MAC: 00-1853-00-R0-Tb
Protocel Type: 8809

Signal Protocol subtype: 0x0A
ITU-QUIE 00-18-AT
ITU subtype: 0x0000

Frame Yersien: 1
Event flag:0

S5M Codes: QL-STUWUNK
Pattern

ALMIERR

_Histary

(4] Page 1 af 1 o

Message Details

Go back to top Go back to TOC
Capture
Press Start to Capture Packets. The number of captured packet results is displayed.

To store these results packets, press Stop, then press Save as. Enter a name for the results file. Press Apply to save the file. The
file is saved under the Files folder on the unit in pcap format. The file can be later exported to a PC and analyzed using Wireshark.
Refer to File Management in the TX300S, MTTplus, RXT-1200, or UX400 platform manuals for more details on exporting saved
results.
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. - Setup Results
[ ——

Message || Pretecel Meniter Capture

Signal Capture Packets
Frame
) Pattern

) ALMERR

—_— = E
" Hﬂﬁry‘ ” ‘WX Discover

SyncE ESMC SSM Capture

esmc_20140611_194046

WX Discovar |
mn e e e ™

Del | @

SPACE

SyncE ESMC SSM Capture Save
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15.13 1588v2/PTP

~ —
= Vv £} 2 PTV
BERT - /\ -

2 Signal

$.Erame & W Wander
=
@ Pattern af EckelCaptiie Qi Measurement

® AIm/Err
—
@; 1588v2/PTP

1588v2/PTP Under Advanced Tools

Go back to top Go back to TOC
15.13.1 Products Supporting IEEE 1588v2 PTP Testing

TX340s:1GE, 10GE (References: GNSS, Atomic Clock, External)
RXT-3400: 1GE, 10GE (References: GNSS, Atomic Clock, External)
RXT-6200: 1GE, 10GE (References: GNSS, Atomic Clock, External)
MTTplus-340: 1GE, 10GE (Limited References: GNSS, External)

Information may change from product to product and/or over time due to constant features' evolution.
w

Go back to top Go back to TOC
15.13.1.1 Available Reference Clocks

e External Clock Sources: 1PPS, 1.544 MHz, 2.048 MHz, 10 MHz, 1.544 Mbps, 2.048 Mbps
e Built-in GNSS Receiver (optional): 1PPS (unfiltered)

o Quad-constellation GNSS Receiver hardware option, supporting GPS L1C/A, GLONASS L10F, Galileo E1B/C, and BeiDou B1.

o Quad-constellation Multi-band GNSS Receiver hardware option, supporting GPS L1C/A & L2C, GLONASS L10F & L20F, Galileo E1B/C & E5b,

BeiDou B1| & B2I.
o Optional antennas required (depending on the choice of receiver)
e Built-in Atomic Clock (optional): GNSS-disciplined 1PPS, 10 MHz

Optional built-in atomic clock not available for the MTTplus platform.

15.13.1.2 Brief PTP Basics

Precision Time Protocol (PTP) uses a simple process that allows the Slave Clock to calculate the difference in time between the Grandmaster (reference) and the
Slave. It is based on the assumption that the link is symmetrical, and the packet delay is the same in both directions of communications, and that it remains fairly

constant. The left side shows the simplified process (concept) used to calculate the Offset (error) and correct it.
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Theoretical (Ideal) Time Sync Example

Forward and Reverse delays are equal (symmetrical link)

T-GM
050

© T1-1004. 5.
S i
200
250
300 o
359 %5

© T4-400

(6} 450 40,

500
550

600 g+

650
joavy

A

T-5C
208
250
300
358
400
450
508
550
6008
658
768
758 -
6508

y700

» [(T2-T1) - (T4 —T3))

No Sync @
Arb. Time

T2=350 @)
T1=100 €
T3=45¢ @

Ta=a00 @
150=600 €

Sync OK! Q

= 150

Of fset >

More Realistic Example
Asymmetric delays and Packet Delay Variations (PDV)

T-GM
T1

/e

T-SC

t2+At, T1

T4+At

In reality, there are some constant delays and asymmetry caused by the medium, as well as noise generated by active elements (switches, buffers), traffic and
temperature changes, among others, that cause packet jitter and PDV, which are a bit more difficult to work with.

T1 is the Sync message departure timestamp, from the GM port. In one-step clocks the timestamp is carried by the Sync Message itself. In two-
step clocks the time stamp is carried by a FollowUp message.

T2 is the Sync message arrival timestamp at the test equipment or SC port.

T3 is the DelayRequest departure timestamp, from the test equipment or SC port.

T4 is the DelayRequest arrival timestamp at the GM port. Its value is sent back to the test equipment or SC in the DelayResponse messages.

Offset calculations are used to correct any Time Error at the SC, so it stays in sync with the GM, with the assumption that forward and reverse

delays are symmetrical.
Offset = [(T2-T1)-(T4-T3)}/2

Go back to top Go back to TOC

15.13.1.3 Simultaneous SyncE+PTP Operation

The test set may allow for SyncE and IEEE 1588v2/PTP tests to run concurrently. To configure SyncE operation refer to the SyncE section.

The test set may allow the following tests combinations:

e SyncE Master + |IEEE 1588v2/PTP Master mode simultaneous operation.
e SyncE Slave + IEEE 1588v2/PTP Slave mode simultaneous operation.

15.13.2 Configuring the Test Application

15.13.2.1 Launching the IEEE1588v2/PTP Test Feature

Select an available Test Port Group
Select SFP+/SFP or RJ45 Test Port
Select the Ethernet test mode tab

Multi_Service_Test Module_Manual_RevDO01

Select 1G Ethernet Testing or 10G Ethernet Testing feature
Tap on the OK button to launch the test main application and wait for it to load
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Test Ports

SFP

T sFp+

Module 1, Port 1

Ethernet

Test Mode Selection

(] 1G Ethernet Testing

SFP

Fiber Channel

;196 Etherst Testing;
[[] 1GE Pass Through Monitor

SFP+

OTN/SONET/DSn

[] 10GE Pass Through Monitor
[J 1GE Layerd Testing

RJ45

CPRI/OBSAI

> ("] 10GE Layer4 Testing

[ 1GE V-Suite Testing

Additional Tests > () VIPAG Testing

(] 1GE 1588v2IPTP Through Mode & PDV Analysis
(] 10GE 1588v2IPTP Through Mode & PDV Analysis

Bant
gr;qgm [] Copper SFP+

RJ45

[J Copper SFP Layerd Testing
Bantam (] 1GE LACP Testing
BNC (] 10G LACP Testing

S — S — S —
S — L s —

Tﬁ‘ 192.168.41.235 ‘.‘ TT7BOOROB10181B00 2022-06-01 16:36:28 [®

Test Mode Selection
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15.13.2.2 Configuring Synchronous Ethernet (SyncE)

If SyncE physical layer synchronization is required, it must be configured first.

o Tap on the Setup menu item
o Use the arrow icons to go to Page 2 and set Synchronous Ethernet to Enabled

Measurement Discovery

< Signal

Z Frame

@ Pattern

® AImErT

FA——.
History

Page2/2
T G -t
I_P 192.168.41.235 R TT7BOORO810181B00 2022.06-01 17:32:57
Synchronous Ethernet
o Set the Emulation Mode to Slave or Master (must match the desired PTP emulation)

o Select the desired Measurement Reference Clock source, based on the traceable Primary Reference Clocks (PRC) or Primary Reference Time

Clocks PRTCs available.

= |f an external precision clock source is available, a one-pulse-per-second 1PPS is required for Time Error (TE) measurements. Connect the

cable from the external clock (PRTC) to the SMA A or 1 (Port Group 1) or SMA B or 1 (Port Group 2)

= If no external reference clock sources are available, the use of the Atomic 1PPS from the (optional) built-in GNSS-disciplined Atomic Clock
1PPS signal is recommended. For more details on how to configure and Disciplining the Internal Atomic Clock to provide a precise, accurate

and stable timing signal, follow the video link.

= |f the (optional) built-in GNSS receiver is the only traceable clock source available, select GPS 1PPS. Note that this includes some short-
term noise inherent to GNSS signals and that will affect the Time Error (TE) measurements and calculations. For more details on how

to configure the GNSS Receiver and the required survey process, follow the video link.
= For information about Precision timing GNSS Receivers, follow the video link.

= If any other clock format (besides 1PPS) is selected, the test set will work on the Frequency Synchronization only mode (wander and TIE),
since no traceable time reference would be available. This applies to 1.544 MHz, 2.048 MHz, 10 MHz, 1.544 Mbps, 2.048 Mbps or any other

supported frequency source.
o Set the Recovered Clock Output to None.

= Optionally the Recovered Clock Output can be configured to make a copy of the clock available at the Tx1 BNC port. It is mostly used for
demonstration and training purposes, but not recommended for testing, due to some added delays. To enable, select the desired clock

format and set the related parameters for it.
o Press Apply to save the configuration.
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Discovery

2 Signal

2 Frame

@ Pattern

@ Alm/Err [ —
LASER Off
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N

1000-XFULL AR

IP 192.168.41.235 ® Rem Cl TT7BOORO810181B00 2022-06-01 17:36:13
Save Configuration

o Connect the test port to the Device Under Test (DUT), Link Under Test or Port Under Test. If it is an optical port, press the Laser ON button and
confirm the yellow icon on top of the screen.

o Also check for the rectangular yellow status indicator at the bottom-left of the screen to confirm a Layer 2 connection has been successfully
stablished.

o At the Top of the screen, a semi-circular green arrow indicates that the SyncE frequency synchronization has been stablished.

o Tap on the red round (X) button to exit back to the Main Menu

o Tap on the Advanced Tools menu item, then on the ESMC SSM, set the SSM Code to match the required Clock Quality indication for the test set.
If the test set is being driven by a trusted accurate and traceable reference clock signal, it is suggested to set it to QL-EEC1/SEC.

Results

o Press Start so the test set begins announcing its clock quality status. A table with couther of transmitted and received clock quality messages is
displayed. The test set should have successfully stablished a SyncE link connection.
o Tap on the red round (X) button to exit back to the Advanced Tools menu.

15.13.2.3 Configuring PTP Slave Emulation

o Inthe Advanced Tools menu, select 1588v2/PTP.
o Set 1588v2 Profile to the required standard profile, from the available list. This will populate the rest of the configuration fields with the appropriate
default values. To measure Time Error (TE) in modern telecom time profile, select G.8275.1.

= [ITU-T G.8275.1 Precision Time Protocol (PTP) Telecom profile for Ph Tim nchronization with Full Timin rt (FTS) from th
network

= ITU-T G.8275.2 Precision Time Protocol (PTP) Telecom profile for Time/Phase synchronization with Partial Timing Support (PTS) from the
network

ITU-T G.8265.1 Precision Time Protocol (PTP) Telecom profile for Frequency synchronization
IEEE/IEC 61850-9-3 Precision Time Protocol (PTP) profile for power utilit tomation

-
-
= |[EEE C37.238 Precision Time Pr | in Power
= |EEE 802.1as PTP profile for LAN/MAN Timing Sensitive Networks (also known as gPTP or IEC 60802)
= |EEE SMPTE ST 2059-2 Profile for Use of IEEE-1588 Precision Time Protocol in Professional Broadcast Applications
m AES67 AES standard for audio applications of networks - High-performance streaming audio-over-IP interoperabilit
o Select the Clock Mode to emulate the Slave (time client) side. If SyncE was previously configured, this field would already be set to match the
SyncE settings. Time Error (TE) measurements are only available in Slave emulation mode.
o Enter the Domain Number to match the target grandmaster (GM).

The following setting fields are automatically set for most common applications (based on the Profile selected). Nonetheless users can modify them to fit
the application, keeping in mind that the test set allows complete flexibility, so knowledge of PTP standards is required.

o Delay Mechanism: End-to-End (E2E) or Peer-to-Peer (P2P) path delay calculation method.
= Layer 3 E2E: End-to-end measurement (Delay_Req, Delay_Resp) over Layer 3 IP (Internet Protocol).
= Layer 2 P2P: Peer-to-peer measurement (Pdelay_Req, Pdelay_Resp) over Layer 2 IEEE 802.3 Ethernet links.
o Protocol Mode: Layer 2, Layer3 IPv4 UDP, or Layer 3 IPv6 UDP protocol encapsulation. For Layer 3 applications, users must configure and
stablish a valid IP connection through the selected Test Port, using the IP configuration menu.
Transfer Mode: If configures as Layer 3, select Unicast or Multicast to match the IPv4 or IPv6 network environment.
Master IP: If configured as Layer 3 Unicast, enter the IP address of the Grandmaster.
VLAN: OFF (no VLAN) or 1 VLAN tag (ID and Priority).
Master Clock ID: Received from the Grandmaster (GM). This field gets automatically populated once the emulation is started.
Slave Clock ID: Automatically assigned to the Slave Clock (SC). This field gets populated once the emulation is started.
GM Clock Class: Received from the Grandmaster (GM). This field gets automatically populated once the emulation is started. Some examples of
clock classes are:

0O 0 0 0 0o o

m 6 T-GM Locked to a PRTC synchronized to PTP/TAI timescale from a PRTC (for example, traceable to GNSS)
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= 7 T-GM in Holdover (previously synchronized to PRTC), within holdover specification

= 13 T-GM locked to an application specific (arbitrary) timescale
= 14 T-GM in Holdover (previously synchronized to an arbitrary timescale reference), within holdover specification

= 135 T-BC in Holdover, within holdover specification
= 140 T-GM in Holdover, out of holdover specification
= 150 T-GM in Holdover, out of holdover specification
= 160 T-GM in Holdover, out of holdover specification
= 165 T-BC in Holdover, out of holdover specification
= 248 T-GM or T-BC Without time reference since start-up

m 255 T-TSC Slave only Ordinary Clock (OC)
Sync Rate: If configured as Layer 3 Unicast, select the Sync messages rate to match the settings in the Grandmaster.
Announce Interval: Periodicity of the Announce messages sent by the Slave clock.
DelayReq Rate: If set to Layer 3 Unicast, set the required DelayRequest messages rate sent by the Slave clock.
Adaptive Negotiations: If set to Layer 3 Unicast, users can turn it ON or OFF.
m» OFF (default) - Uses the configuration set by the user and/or the profile selected.
= ON The test set uses the content from Grandmaster’s signaling messages to overwrite local settings. That is, the actual message rates for
Sync, Announce, DelayRequest are adjusted to match the Grandmaster's and may be different to what users manually configured. Use this
for configuration troubleshooting purposes only, in case connection is not being established.

0O 0 o0 o

Example of a Layer 2 configuration screen

B Port1

1GE

Clock Settings Results

Page 1/2
1P 192.168.41.235 ‘ TT7BOORO810181B00 2022-06-02 15:15:18

Layer 2 configuration

Example of a Layer 3 (IP) Slave configuration screen

B Port1 P
1GE

Clock Settings Results Graphs

Page1/2
(IP) 192.168.33.146 ® TPQADOTDG10170A00 2022.05-22 20:26:40

Layer 3 configuration

Use the arrow icons to turn to Page 2, to configure the Time Error (TE) measurement parameters. The Measurement Reference Clock must be a traceable
1PPS aligned to the standard second and in sync with the 1PPS being used by the Grandmaster clock.

o BC-TE Delay Measurement: Enables or disables the packet-based Time Error measurements and calculations. When turned ON, the following
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parameters can be configured by users.

Clock Settings Results

BC-TE Delay Measurement

= Forward TE1 Threshold: If enabled, users can specify the maximum amount allowed for the Forward Time Error. It is the Sync messages
timestamp difference from GM (T1) to SC (T2). If the value is greater than the threshold, it gets recorded in the events table. Keep in mind
that this threshold is relative to the average total link delay between the GM and SC, so it should be set accordingly. TE1=T1-T2

= Reverse TE4 Threshold: If enabled, users can specify the maximum amount allowed for the Reverse Time Error. It is the DelayReq
messages timestamp difference from SC (T3) to GM (T4). If the value is greater than the threshold, it gets recorded in the events table.
Keep in mind that this threshold is relative to the average total link delay between the SC and GM, so it should be set accordingly. TE4 = T4
-T3

= 2Way TE Threshold: If enabled, users can specify the maximum amount allowed for the 2Way Time Error calculation. If the value is greater
than the threshold, it gets recorded in the events table. 2WayTE = (TE1 + TE4)/2

= Forward Cable Delay Compensation: When testing next to a Grandmaster (GM), Boundary Clock (BC) or Transparent Clock (TC), to
verify packet timing accuracy, it may not be possible or practical to make the measurements right at their output ports. Short patch cords
(cables) need to be used to connect the test set with the device under test, but those cables introduce a constant delay (4~5 ns/m). Enter
the amount of delay introduced by the cable, from GM to the test set, to remove its effect from the calculations and analysis.

= Reverse Cable Delay Compensation: When testing next to a Grandmaster (GM), Boundary Clock (BC) or Transparent Clock (TC), to verify
packet timing accuracy, it may not be possible or practical to make the measurements right at their output ports. Short patch cords (cables)
need to be used to connect the test set with the device under test, but those cables introduce a constant delay (4~5ns/m). Enter the amount
of delay introduced by the cable, from test set to the GM, to remove its effect from the calculations and analysis.

= cTE Averaging Window: The Mean Time Error, commonly known as Contant Time Error (cTE), is calculated from multiple packet
measurements over a period of time (sliding window). The recommended calculation window for controlled environments with constant
temperature is 1000 seconds (e.g., labs). For variable temperature environments the standards mention 10000 seconds (e.g., field). The first
cTE result will be made available after the first window is completed.

= TE Filtering (0.1Hz LPF): When testing Class D equipment (e.g., GM) the standard recommends filtering the Time Error date with a 0.1Hz
low-pass filter, before evaluating their performance against the applicable standard masks.

= dTE Filtering (0.1Hz LPF): The Dynamic Time Error is the variable component of TE. The data must be filtered by a 0.1Hz low-pass filter,
so it is recommended to turn this ON.

TE or Time Error measures the time difference between two clocks, one device under test (DUT) and a reference.
TE = Tdut - Tref.

Also, TE is considered to have a constant (cTE) and a variable (dTE) components.

TE = cTE + dTE

Once the configuration has been finished press the Start button to initiate the Slave emulation and packet-based Time Error measurements.

KD Port1

1GE

Clock Settings Results

TELFF I
dTELPF @

Page1/2
(IP) 192.168.41.235 R TT7B00RO810181B00 2022-06-02 15:24:56

Time Error Measurement
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Go to the Graphs tab to see the timing results or select the Results tab to see numeric and protocol information.
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15.13.3 Configuring PTP Quasi-Slave Emulation
This legacy test mode is no longer recommended. It is not available in SyncE+PTP mode.

Due to network PDV, Packet-based timing signals are not always stationary or Gaussian in nature. Methods of quantifying them, in order to get an
estimation of their ability to carry timing information requires selecting a subset of their entire population. This is done by performing packets pre-filtering
before MTIE/TDEV clock stability measurement. The Quasi-slave mode uses G.8260 defined filters to pre-select incoming PTP packets in order to
measure Slave Wander on filtered packets.

Quasi-slave mode provides an estimation of the achievable performance of a PTP network Slave.

Entire PDV Stability metric
with packet
selection

Estimated achievable

population performance

G.8260(10)_F1.4

Source ITU-T G.8260

15.13.3.1 Setup

The setup is similar to the Slave emulation mode, except that there is a third configuration page to manually set up the filtering method.

15.13.3.2 Quasi-slave mode ITU-T G.8260 filter options

Packet selection filtering is done before performing MTIE/TDEV clock stability measurement. ITU-T G.8260 standard provides filters that are applied on
1588v2//PTP packets.

o Filter Method: Minimum, Maximum, and Percentile as defined in ITU-T G.8260
= Percentile: Filtering between configurable Min % and Max % values
= Filter Window Selection: Overlap or Non-Overlap
= Filter Window Length: Configurable from 10 seconds to 7200 seconds. High filter length is recommended for networks with high PDV.

Go back to top Go back to TOC
15.13.4 Configuring PTP Master Emulation

Refer to the Slave Emulation section for detailed information. The test set is by no means a true Grandmaster. This functionality is offered for quick
SC health check verifications, troubleshooting, experimenting and training purposes.

= |n the Advanced Tools menu, select 1588v2/PTP.
= Set 1588v2 Profile to the required standard profile, from the available list. This will populate the rest of the configuration fields with the
appropriate default values. To measure Time Error (TE) in modern telecom time profile, select G.8275.1.
= ITU-T G.8275.1 Precision Time Protocol (PTP) Telecom profile for Ph Tim nchronization with Full Timin rt (FT:
the network
= ITU-T G.8275.2 Precision Time Protocol (PTP) Telecom profile for Time/Phase synchronization with Partial Timing Support (PTS
from the network
ITU-T G.8265.1 Precision Time Protocol (PTP) Telecom profile for Frequency synchronization
IEEE/IEC 61850-9-3 Precision Time Protocol (PTP) profile for power utilit: tomation
|IEEE C37.238 Precision Time Pr Lin Power
IEEE 802.1as PTP profile for LAN/MAN Timing Sensitive Networks (also known as gPTP or IEC 60802)
IEEE SMPTE ST 2059-2 Profile for Use of IEEE-1588 Precision Time Protocol in Professional Broadcast Applications
m AES67 AES standard for audio applications of networks - High-performance streaming audio-over-1P interoperability
= Select the Clock Mode to emulate the Master (time server) side. If SyncE was previously configured, this field would already be set to
match the SyncE settings. Time Error (TE) measurements are not available in this emulation mode.
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Clock Settings Results
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'IP 192.168.33.146 TPQADOTDE10170A00 2022-05-2,

Clock Mode

= Delay Mechanism: End-to-End (E2E) or Peer-to-Peer (P2P) path delay calculation method.
= Layer 3 E2E: End-to-end measurement (Delay_Req, Delay_Resp) over Layer 3 IP (Internet Protocol).
= Layer 2 P2P: Peer-to-peer measurement (Pdelay_Req, Pdelay_Resp) over Layer 2 IEEE 802.3 Ethernet links.
= Protocol Mode: Layer 2, Layer3 IPv4 UDP, or Layer 3 IPv6 UDP protocol encapsulation. For Layer 3 applications, users must configure and
stablish a valid IP connection through the selected Test Port, using the IP configuration menu.

= Transfer Mode: If configures as Layer 3, select Unicast or Multicast to match the IPv4 or IPv6 network environment.

= Master IP: If configured as Layer 3 Unicast, enter the IP address of the Grandmaster.

= VLAN: OFF (no VLAN) or 1 VLAN tag (ID and Priority).

= Master Clock ID: Automatically assigned to the Grandmaster (GM) emulation function. This field gets automatically populated once the
emulation is started.

= Slave Clock ID: Received from the Slave Clock (SC). This field gets populated once the emulation is started and the SC is detected.

= Sync Rate: If configured as Layer 3 Unicast, select the Sync messages rate to match the settings in the Grandmaster.

= Announce Inter

= DelayReq Rate: If set to Layer 3 Unicast, set the required DelayRequest messages rate sent by the Slave clock.

= val: Periodicity of the Announce messages sent by the Slave clock.

= Domain Number: Enter the applicable value to match the target network environment.

= GM Clock Class: Enter the applicable clock class for the GM emulation function, based on the timing reference source being used to drive

this test set. Some examples of clock classes are:
m 6 T-GM Locked to a PRTC synchronized to PTP/TAI timescale from a PRTC (for example, traceable to GNSS)
= 7 T-GM in Holdover (previously synchronized to PRTC), within holdover specification

= 13 T-GM locked to an application specific (arbitrary) timescale
= 14 T-GM in Holdover (previously synchronized to an arbitrary timescale reference), within holdover specification
= 140 T-GM in Holdover, out of holdover specification

= 150 T-GM in Holdover, out of holdover specification
= 160 T-GM in Holdover, out of holdover specification

= 248 T-GM without time reference since start-up
m Clock Priority 1: Enter the desired clock priority value.
= Clock Priority 2: Enter the desired clock priority value.

Once the configuration has been finished press the Start button to initiate the Master emulation.

i L

Clock Settings Results Graphs

001863fffe02d1af
001863fffe02d1ae

{IP) 192.168.33.146 R i TPOADOTD610170A00 2022-05-22 22:53:07
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Master emulation

Go to the Results tab to see numeric and protocol information.

Go back to top Go back to TOC
15.13.5 Measurement Results
15.13.5.1 The Results Tab

15.13.5.1.1 Summary

These two pages show the total count for Events and General messages on Page 1, as well as detailed, lost, errored, out-of-sequence, undefined

messages, per individual message on Page 2.

Events (time-critical)

Sync
Delay_Req
pDelay_Req
pDelay_Resp

Accurate departure and arrival
timestamping required, as they
affect time distribution accuracy.

No timestamping required

General

Announce
Follow_Up
Delay_Resp
pDelay_Resp_Follow_Up
Management
Signaling

1588v2 PTP Message Types

15.13.5.1.2 Messages

Displays the current Rate and Count for all the PTP messages that have been sent and received, since the test started.

15.13.5.1.3 Events (Slave only)

Logs events that occurred during the test. The Clock Events table shows protocol handshake and the TE Events table shows Time Error threshold

violation.

Setup Clock Settings
Summary

Clock

Results

Messages

" Events

Graphs Stop

Protocol Monitor

Restart

Clock Events
Time
2022-05-22 22:49:54
2022-05-22 22:50:01
2022-05-22 22:52:51
2022-05-22 22:52:51
2022-05-22 23:04:03
2022-05-22 23:04:39
2022-05-22 23:04:49
2022-05-22 23:07:25
2022-05-22 23:07:27

Event Type
Test Started
Listenning
Locked

GM Probed
Listenning
Locked

GM Probed
Listenning
Locked

3 ETH

TE Events

'GM ID:0x0000000000000000, Clock Class:-1
‘GM ID:0x001863fffe02d1af, Clock Class:255

'GM ID:0x001863fffe02d1af, Clock Class:255
‘GM ID:0x001863fffe02d1af, Clock Class:6

GM ID:0x001863fffe02d1af, Clock Class:6

—
Rec->USB

Clock Events

TE Event Value (ns)

Time

2022-06-02 15:19:54
2022-06-02 15:19:54
2022-06-02 15:19:55
20220602 15:19:55
2022-06-02 15:19:55
2022-06-02 15:19:55
2022-06-02 15:19:55
2022-06-02 15:19:55
2022-06-02 15:19:55

~376.000
-376.000
-376.000
-375.000
-357.000
~375.000
-366.000
-376.000
-366.500

Multi_Service_Test Module_Manual_RevDO01
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TE Events

TE Events

TE Event Type
Forward
Forward
Forward
Forward
Reverse
Forward

2Way

Forward

2Way
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15.13.5.1.4 Protocol Monitor (Decoder)

This basic run-time PTP message monitor shows a sampling of the messages being transmitted and received. Users can Pause it, use the <-
- and --> to navigate through the messages currently in the buffer, and tap on the desired line item to see its decoding of its basic PTP information.
Then use the red (X) button to return.

Setup Clock Settings Results
message Type: Sync

Clock Events transportSpecific: 0x0
versionPTP: 0x2
messagelLength: 44
Decoder domainNumer: 24
flags: 0x0

»_ [ C Field: 0x0000000000000000
Syne Y ”|SRC P ID: 0x0080eafffe94d7c00000
TX Delay request sequencelD: 40147
RX Delay response controlField: 0x0
logMsginterval: 4

Summary Messages Protocol Monitor

RX [Announce :
RX |sync orig Tstamp: 2022 0603 15:56:43.691688889
TX Delay request

RX Delay response

Sync

Continue <- >
R —_— N

Protocol Monitor (Decoder)

15.13.5.1.5 Protocol Monitor (Capture)

Use this sub-tab to capture PTP messages and save them in standard PCAP format, for further detailed decoding and troubleshooting.
Press Start to initiate the recording, Stop when enough messages have been captured, and Save to store the PCAP file in memory.

[l pla — - Decode As...
|No. Y\ |Time Source Destination Protoco | Lengt | Info &
10.009473 01:80:2:00:00:0e ; | _Sync Message J
5 0.068767 00:1 02:2d:58 01:1b:19:00:00:00 PTPv2 58 Delay Req Message =
6 0.069179 00:80:ea:94:d7:cl 01:80:c2:00:00:0e PTPv2 68 Delay Resp Message -
7 0.071969 00:80:ea:94:d7:cl 01:80:c2:00:00:0e PTPv2 60 Sync Message =)
€] L ) 110
- Precision Time Protocol (IEEE1588) =
(- 0000 .... = transportSpecific: 0x00

.... 0000 = messageld: Sync Message (0x00)
... 0010 = versionPTP: 2
- messageLength: 44
- subdomainNumber: 24

0000 01 80 c2 60 00 Oe B0 80 ea 94 d7 c1
0010 08 2c 18 60 G0 0B 60 08 0O 60 06 00
0020 0B 00 00 80 ea ff fe 94 d7 O 86 01 95
0030 08 80 62 9a 2e ca 6@ 44 15 89 00 @0

I Id (ptp.v2.messageid), 1 byte Packets: 1286 D 1286 Marked: 0 Load time: 0:0.89 4

1P 192.168.41.235 ‘ TT7BOOROB10181B00 2022-06-03 09:36:38

Protocol Monitor (Capture)

The PCAP files will be available in File Manager (>System Utilities >Files >Saved), to view using the built-in Protocol Analyzer (select the desired
PCAP file and press View) or to export them to USB memory stick for further analysis with PC-based protocol analyzers (e.g., Wireshark).

15.13.5.1.6 Clock (Slave only)

Basic frequency deviation measurement from the recovered clock (compared to the available reference), provided in parts-per-million (ppm), with
maximum and minimum values observed.

Go back to top Go back to TOC
15.13.6 Graphs (Packet Timing)

Displays different types of packet timing measurements in graphical format for quick visual check and basic trend analysis. For example, to check
packet-oriented Time Error (TE), link delays or identify potential asymmetry, among others.
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dTELPF @ €

Tracking v 1000s/div =~ W

Graphs (Packet Timing)

1. Select the Type of packet timing parameter to display results for: 2Way TE, Forward TE1, Reverse TE4, Sync PDV, Delay Request PDV,
Asymmetry PDV, Round Trip PDV, Delay Response RTD, Sync IPG, Delay Response IPG.

2. Displays the Start Time (ST) timestamp with YYYY-MM-DD hh:mm:ss format and the total test time or Elapsed Time (ET) with dd/hh:mm:ss
format.

3. Measured values for the selected type, indicating Current (Curr), Minimum (Min) and Maximum (Max) measured values. For time-oriented
parameters, the mean time error (cTE) and dynamic Time Error (dTE) calculations are also shown, if a 1PPS clock reference is being used
for the measurements and the BC-TE Delay Measurement mode has been enabled.

4. Use the check boxes to select the related graphs to display on the screen, for comparison or correlation purposes. Note that the graph's Y-
axis will auto-scale, based on the value ranges of all selected parameters.

5. Indicators of whether the TE and/or dTE data is being filtered with a 0.1Hz low-pass filter.

6. Graph display area. The test set stores and displays the last 10000s (02:46:40) worth of data. Users requiring longer term analysis can use
the Record-to-USB function.

7. Users can tap and swipe (drag) the screen to the right, to move the viewing window in time (previous events, within the 10000s recording).
Note that there may be a delay in response, since the test set gives the highest priority to all the complex real-time measurements and
analysis it is performing simultaneously.

8. X-axis (time) scale selection. The Y-axis is always in tracking mode (auto-scale and auto-centering) to provide the best view possible for the
current data.

Go back to top Go back to TOC

15.13.7 The Rec->USB Button (Record TE Data to USB Memory Stick)

Pressing this button allow users to select one packet-based Time Error or timing parameter to record in an open CSV format for further analysis
(e.g., 2Way TE).

= Insert a FAT32 USB Memory Stick on any USB port available in the test set.
= Press the Rec->USB button, select the parameter Type to record, tap on the FileName, edit or enter the desired file name, and press OK to
start the recording.

FileName 2wy TE_20220603_105326

SyncPDV
FiwupPDV
DelReqPDV
ForwardTE1
ReverseTE4

® [2WayTE!

o= &

T—
LASER Off

Tracking [26005/div v
P) 192.168.41.235 () Remote/CLI TT7BOOROB10181B00 2022.06.03 10:53:38
Rec -> USB

= The recording will take place in the background. Users can continue to navigate through the results.
= Press the now red Recording button to stop the data recording. The CSV file is saved into the USB memory.

Different products and/or software versions may handle the data recording storage differently. Some versions may not require
the additional external USB Memory Stick, instead write directly to the test set's internal storage. For those products, the
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w« resulting CSV file would be located in the File Manager. From there, it can be selected and exported to a USB memory stick by
tapping on the To USB button.

The resulting CSV file can be analyzed using VeEX's Wander Analysis PC Software or it can be exported or modified to be analyzed by more
advanced third-party analysis tools. The data format is shown below.

VeEX Inc. VePAL TX34eS
S/N TT7BGBR0O810181B
SW Version tx380s-Release-4.0.8
Test Type PTP Timing
Reference Clock ATOMIC 1PPS
Test Signal 2Way TE
Start Time 2022/06/03 10:53:58
Time(s) TIE(ns)
Q 95
9.e62641 95
©.125118 95
©.188591 95
1 1
1 1
496.061403 98.5
496.123891 98.5
End TIE Data
End Time 2022/06/03 11:02:14
Primary-ET 496 s

Primary-Total Sampling 7939
Primary-Sampling Interval 16/s

Resulting CSV File
Go back to top Go back to TOC
15.13.8 Stopping and Saving Results (Test Report)
Once finished with the test, press the red Stop button to terminate the measurements and protocol emulation. Once stopped, the results (counter,

events and graphs) can be saved by pressing the physical Folder (Save) button on the test set and enter the desired name. The resulting test
report will be available in the File Manager. They can be exported to USB memory in HTML5 (To USB icon) and/or PDF (PDF icon) formats.

(= —OL U (OXC)

Show Name calumn Show AII Advanced

E C—
Ethernet 1588v2 Test Result
[ SMPTE ST 2050-2+AES67 Ethernet PTPV2 Fiber 2022.06-02 14:57:25 Profile B8
[ nmut6_8275 2 Ethernet PTPV2 Fiber 2022.06.02 14:57:25 Profile (5 General Information
[ mut6.8275.1 Ethernet PIPV2 Fiber 2022-06-02 14:57:25 Profile B8 Date and Time Results Were Saved: 2022-06-03 11:28:59
Test Platform TX300S
[ mu-16_8265_1 Ethernet PTPV2 Fiber 2022-06-02 14:57:25 Profile a8 Serial Number (platform) TT7B00RO810181B00
Software Version (platform) 4.08
[ reeec3z_238 Ethernet PTPV2 Fiber 2022-06-02 14:57:25 Profile (%) Test Module sa0sM
[ iEc61850.9-3 Ethernet PTPV2 Fiber 2022.06-02 14:57:25 Profile (5] Serial Number \VVBPCOORO710200C00
Software Version (module] 4.0.5
[ soz_1as Ethernet PTPv2 Fiber 2022-06-02 14:57:25 Profile E
| My_PTP_test.20220603_112810 Ethernet PTPVZ Fiber 2022-06-03 11:29:01 Result B = Table of Contents
1588v2 Results
> 1588v2 Graphs

(@) 192.168.41.235

Multi_Service_Test Module_Manual_RevDO01

TT7B00ORO810181B00

2022-06-03 11.

{P) 192.168.41.235

Stopplng and Saving Results

TT7BOOR0O810181B00

2022-06-03 11:38:36
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https://download1.veexinc.com/UX400R/Software/2162/VeEX-Wander_Analysis-02.02.00_20210702.zip

Ethernet 1588v2 Test Result
G nformati

[2022.06-03 112659
TX3008

T7800ROR 10181800
408

s406M
\VVBPCOORO710206C00
205

20720602 15 1951
2022-06-03 112762
00200758

087801

2316154

r36347

150614
@

1156540
1156540

(]

eeeeee

(]
o
[

The Restart button resets all the measurements, without stopping the Slave emulation process.

15.13.9 1588v2/PTP Wander Measurements

The wander measurements in the IEEE 1588v2/PTP section are specific to 1588v2 Slave modes. Make sure that a PTP sync has been established
to the selected GM and enough "warm up" time has been given to the protocol to provide an accurate and stable recovered clock (test signal).

Wander measurements is used in the context of PTP packet time performance, to track and evaluate short-term and long-term stability (wander)
and accuracy. The Time Error (TE) measurements are based on the raw 1PPS clock recovered from the PTP session, without being filtered or
stabilized by a precision oscillator.

For telecom Time Error verification applications, it is recommended to use the Slave mode with G.8275.1 or G.8275.2 profiles and 1PPS reference
clock from an accurate and stable external clock source (PRTC) or use the internal GNSS-disciplined Atomic 1PPS (GNSS 1PPS could also be
used for long-term stability and accuracy, if nothing else is available, but this will introduce small amounts of short-term phase noise).

After configuring, starting the PTP Slave emulation and getting proper sync to the remote Grandmaster, go to >Advanced Tools >Wander
Measurement feature.

Go back to top Go back to TOC
15.13.10 Setup

= Wander Test Type: Pre-set based on Slave configuration
= Sync Ethernet Clock - When in SyncE+PTP mode the wander function measures the frequency accuracy and stability of the
clock recovered from the SyncE link.
= 1588v2/PTP Clock - When the test set is emulating PTP only (no SyncE) and it is operating in TE measurement mode, with
1PPS reference, it measures the accuracy and stability of the raw 1PPS recovered from the PTP protocol engine.
= Measurement Clock Reference: Atomic 1PPS, GPS 1PPS, External 1PPS (pre-set based on Slave configuration)
= Test Mode: Manual, Timed

= Manual - User manually stops the test using the Stop button.
= Timed - User can pre-set the total Duration of the test in Days, Hours, Minutes or Seconds. The test will automatically
stop once the programmed time has elapsed.
= Save TIE to USB: Disabled, Enabled (requires the TIE Logging & Export license or Wander Analysis Package.
= Disabled - Presents the current real time TIE measurements on screen only.

= Enabled - Sends real time TIE measurements to an attached FAT32 USB memory stick, for further post analysis (refer
to the MTIE and TDEV Analysis section). This feature requires the MTIE and TDEV Post Analysis license (option). Tap
on the File field to enter the file name for the wander data file.
= Sampling Rate: For time-oriented PTP, this field stays pre-set to one TIE sample per second, since the reference clock is
1PPS.

Press the Start button to run the test. If Save TIE to USB is enabled, the test set asks for a file name (keep this into account when
running time-sensitive tests). Do not remove the USB memory stick while the wander test is running.

Multi_Service_Test Module_Manual_RevDO01 Page 381 of 546



Multi_Service_Test Module_Manual_RevDO01

2 signal

2 Frame

@ Pattern

@ AIm/Err : | ———
LASER Off

B —
Histn

1000-XFULL ——————————————

2022-06-03 13:59:56

15.13.11 Results

= ET: Elapsed Time or total test time, in DD/hh:mm:ss format.

= Current TIE (ns): Shows the last Time Interval Error (relative phase error) measured between the reference clock and the test
signal.

= Max TIE (ns): Records the maximum TIE value observed since the test was started.

= Min TIE (ns): Records the minimum TIE value observed since the test was started.

= MTIE (ns): Shows the maximum difference between TIE values measured since the test started (Max - Min).

The wander tests will automatically stop if either of the signals used as reference clock or recovered clock (test signal)
have significant levels of impairments, are lost, or disconnected.

Press the Stop button to terminate the test. If Save TIE to USB is set to ON, then remove the USB memory stick from the test set,
bring it to a computer, and open it with the VeEX Wander Analysis PC software. For further MTIE, TDEV, and masks analysis (refer
to the optional Built-in MTIE & TDEV Analysis feature).

Both Wander Analysis and MTIE/TDEV Post Analysis are optional features.

15.13.12 TIE Monitor Graph

This graph give user a quick view of the last seven minutes of TIE data, to verify that everything is going as expected (configured and
connected correctly), before letting the long-term test go for multiple hours or days.

Wander Measurement TIE Monitor Graph
TIE(ns
(12g
¢ signal 100

2 Frame 7%

50
@ Pattern
25 |11
ol ﬁ"

® Alm/Err

_.t\‘.}hl W L
J\J| \.[ 'M | V"”!W“‘{h, {”IIH'I?IJ"J“'-"fJ .H!J“ e

rﬁ'illlllw"*“ w?'}'lth\J‘“{hl|4\'|€W|:

—
Histo

1000-XFULL - 60s/div

TIE Monitor Graph

Go back to top Go back to TOC

15.13.13 MTIE & TDEV Post Analysis
This feature requires the Built-in MTIE/TDEV Wander Analysis license or Wander Analysis Package.

Whether the TE or TIE data were stored in the test set internal memory or external USB memory stick, after stopping the wander
measurement, users can press the TIE Analysis button to perform post-analysis of the wander data.

15.13.14 TIE Analysis

By default, this screen shows a complete view of all the TIE or TE data captured, so users can visually identify short-term, long-term
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stability issues, frequency offset (ramp) and other characteristics.

TIE Analysis

—
2022-6-3 14:02:12| w

Primary TIE(ns)

———
Set Range
s

TIE(ns)

Convert to PDF
M ——

(IP) 192.168.41.235 s TT7BOORO8B10181B00 2022-06-03 14:39:02

TIE Analysis

= Start Time: in YYYY-MM-DD hh:mm:ss format

= Total (s): Total measurement time, in seconds

= Frequency Offset (ppm): Frequency error calculated from all the samples and presented in parts-per-million. When the
frequency of the recovered clock is accurate (compared to the reference clock), the graph has a flat horizontal trend.

= Start (s): Marks the beginning of the data presented on the graph. Users can change this value, to focus (zoom in) on specific
areas of the sampled data, by entering the desired number (in seconds) on this field and pressing the Set Range button.

= End (s): Marks the end of the data presented on the graph. Users can change this value, to focus (zoom in) on specific areas
of the sampled data, by entering the desired number (in seconds) on this field and pressing the Set Range button.

= Remove Offset: No, Yes. Users may select to mathematically remove the effects of constant frequency offset from the data,
to obtain Relative TIE.

= Marker: Tapping on the graph brings up the red crosshair markers. Users can tap on different areas of the graph to bring up
specific datapoints. Use the < and > buttons to fine-tuning the marker position, sample by sample.

Go back to top Go back to TOC
15.13.15 MTIE & TDEV Analysis

Performs MTIE and/or TDEV analysis on the selected TIE or TE data range, and compares it against standard masks, providing
PASS or FAIL verdicts.

A MTIE EA ToEV

%

—
Analysis
—

MTIE/TDEV(ns)
=
8

10 -

Save

e
: : - : ; (e
e

1 10 100 1,000 10,000
Observation Interval(s)
‘!‘F_“ 192.168.41.235 TT7BOORO8B10181B00 2022-06-03 14:58:23

MTIE & TDEV Analysis

The Save button generates a CSV file with MTIE and/or TDEV datapoints (including the masks) and saves it in the USB memory stick
(same folder as the raw TIE data), so users can recreate the graph with a spreadsheet program.

The Convert to PDF button generates a simple report (text and graphs) and saves it in the USB memory stick (same folder as the
raw TIE data), so users can immediately share it, without requiring any external PC software. Nonetheless, for better presentation,
the VeEX Wander Analysis PC Software is recommended. For more details about the post-processing software, follow the link.

The VeEX Wander Analysis PC Software offers more detailed analysis, reports, exports, and access to more standard masks.
Use the Measurement button to return to the Wander Measurement screen.

Go back to top Go back to TOC

Multi_Service_Test Module_Manual_RevDO01 Page 383 of 546


https://download1.veexinc.com/UX400R/Software/2162/VeEX-Wander_Analysis-02.02.00_20210702.zip
https://download1.veexinc.com/TX340s/Technical-Notes/10447/D08-00-097_Wander_Analysis_PC_Software_Quick_Guide.pdf

15.14 PDV Analysis

Refer to PDV Analysis in 1588v2/PTP Through Mode & PDV Analysis chapter for more information.

Go back to top Go back to TOC
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15.15 Packet Capture
15.15.1 Packet Capture Setup

The packet capture function can be used to capture packets to Ethernet test ports. The packet capture format is compatible with
Wireshark and can be viewed on a PC.

Configure the following Capture Mode parameters:

Profile: Drop-down selections are Default, Delete, Save, Save As...

Mode: Automatic. Packet capture is automatically started when pressing the CAP ON function key.
Buffer Size: Defines the size of the storage allocated to packet capture.

Truncate: Captures the whole frame or first number of bytes of that frame.

| ]
Capture Mode

Signal

Frame

® Pattern

® ALMIERR

J’.—.
History

1000-TFULL

Capture Mode Setup

Capture Mode
Signal _ﬁ
Packet Capture
Frame
Packet Capture capturing

® Pattern
Packet Num: 10

® ALMIERR

J’.—.
History

1000-TFULL

Packet Capture In Progress
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Capture Mode
Signal -
Packet Capture
Frame

Packet Capture accomplished!

Pattern
Packet Num: 143/143

® ALMIERR

‘,— . .
PITory Result Saved as:20170922_094123.pcap

1000-TFULL

Select from the following Filter options:

Packet Capture Save

MAC and IP Mode

e Disable: All IP packets to and from the unit are captured
e MAC and IP: Only traffic frames matching the MAC and IP source and destination addresses are captured
e UDP and TCP: Only TCP, Only UDP or both TCP/UDP are captured

Press the green Start button to begin packet capture. A display message shows the number of packets being captured.

Go back to top Go back to TOC
15.15.2 Packet Capture Results

To finish packet capture and manage packet capture results, press Stop.

To save result packets and view results, tap YES when asked to view results. Results are saved in PCAP format and are
automatically named. Wire shark will launch afterwards and display the results.

The file is stored in the Files folder. It can be viewed on the test set or exported and analyzed on PC Wireshark. Refer to File
Management in the TX300S, MTTplus, RXT-1200, or UX400 platform manuals for instructions on viewing and exporting files.

The Packet Capture results screen is divided into three parts with all details of the capture. The size of each part can be manually
adjusted.

% 5 oo

No. % |Time Source Destination Protoco | Lengt | Info

10.000000  192.168.0.147 255.255.255.255 . . _Dropbox LAN sync Discovery Proto
2 0.001671 192.168.0.147 192.168.0.255 DB-L... 221 Dropbox LAN sync Discovery Proto
3 0.002120 192.168.0.147 255.255.255.255 DB-L... 221 Dropbox LAN sync Discovery Prot
4 0.244207 00:90:a9%:b8:07:f0 LIRIHIRIHIAL Intel ... 68 Sequence: 758301, Sender ID 2,
[« | )

B+ Frame 1: 221 bytes on wire (1768 bits), 221 bytes captured (1768 bits)

Ethernet I, Src: ac:81:12:22:c3:2d (ac:81:12:22:c3:2d), Dst: ff-ff-ff:ff-ff-ff (#7660

nternet Protocol Version 4, Src: 192.168.0.147 (192.168.0.147), Dst: 255.255.255.255 (255.255.255.255)
User Datagram Protocol, Src Port: 17500 (17500), Dst Port: 17500 {17500)

Dropbox LAN sync Discovery Protocol

0080 3a 20 22 22 2c 20 22 70 6f 72 74 22 3a 20 3137 ", "p ort": 17 [3
0096 35 30 30 2c 20 22 6e 61 6d 65 73 70 61 63 65 73 500, "na mespaces
00a@ 22 3a 20 5b 37 33 34 31 37 33 37 39 32 2c 20 38 ": [7341 73792, 8

0Ob6 36 32 34 38 35 38 35 2c 20 37 32 36 31 37 37 31 6248585, 7261771
00c® 31 36 2c 20 37 36 36 39 32 35 39 30 2c 20 35 36 16, 7669 2590, 56
08d6 39 38 39 35 31 30 31 5d 7d Ob cl 37 35 9895191] 1..75

13

4

| 20170922 094123.pcap Packets: 143 Displayed: 143 Marked: 0 Load time: 0:0.39

Packet Capture Results on Wireshark

Top section:
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Time
Source
Destination
Protocol
Length

Info

Middle and Lower Sections:

e Frame details
e Ethernet frame details

Go back to top Go back to TOC
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15.16 IPTV

The IPTV application performs IPTV testing in a Triple Play network. The feature supports:

e Codecs: MPEG2, MPEG4 (Part 2), and MPEG4 Part 10 (H.264)

e Probe function with streams auto-detection

e Real time TV channel viewer to confirm proper channel configuration
o MOS_Video
o MOS_Audio
o TR 101 290 Metrics

Control Visual
IGMP & PSTP latency, content
QOE PID.
Quality of Experience
(Affects Customer) Content MPEG-TS
Picture quality, blurring,
blocking, drop-outs. RTP
Media Transport UDP
PCR jitter, sync loss,
QOS continuity errors. IP
Quality of Service
(Affects Operator) UP Network
Packet loss, delay, ETHERNET
packet jitter Physica|

Physical Layer and Protocol Stack Troubleshooting Concept

15.16.1 IPTV Setup

The IPTV channel table can be configured manually on the test set using the Editor function. Alternatively, the IPTV channel table
can be created using the ReVeal LX software, which can subsequently be downloaded onto the test set.

Press the Load Table button in the right side toolbar to load existing channel tables and addresses:

e Table: Select the IPTV channel table to test. The IPTV channel table can be configured manually on the test set using the Editor
function. Alternatively, the IPTV channel table can be created using the ReVeal LX software which can subsequently be downloaded
onto the test set.

e Channel #: Select and configure the channel to be analyzed. The channel can be in IP address or URL format.

Analysis Viewer

Editor

IPv4 Unicast A i
DI

Load Table

IPTV Setup - Editor Tab

To manually configure the test set using the Editor function, fill out the following parameters:

o Profile: Selections are Default, Delete, Save, Save As...
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Type: IPv4 Unicast or IPv4 Multicast

URL: Enter the IP address using the pop-up keypad
Port: Enter the port number

Dir: NONE

Control: NONE

Transport: Auto

Codec: Auto

MPEG: TS ISO

Once configurations are completed, press the Start key to begin.

Satup Analysis Viewar

Edlter Probe pe——
" Stop Frobe

Channel Mame Channel Address

chan 1 1921880, 109:12%4 " Save Table

.,
Delete Takle

(4] Page 1 af1 [+

IPTV Setup - Probe

Probe

The Probe function is a packet sniffer. It detects all incoming unicast or multicast traffic to the test port and displays the channel name and
address.

e Use the probe function to detect streams received by the test set. The streams can be saved as a channel table.
e The probe function is available for use prior to any configuration. Note that the probe function does not send IGMP join requests, the
streams need to be already established by the STB prior to using this function.

Go back to top Go back to TOC

15.16.2 IPTV Analysis

Setup Analysis Scan Viewer

IPTV-TS Summary Streams Summary Details

0.763 Mbps

781.562 kbps

770212 kbps  |98.548
0 bps 0.000
11.350 kbps 1.452
0 0

Program # 1 of 1 (»)

IPTV Analysis - IPTV TS Summary

IPTV-TS Summary

The following information pertaining to content on the MPEG-2 Transport Stream (TS) is included in the summary.
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Select a stream from Stream # to view stream measurements:

e Total Bandwidth, # of Actual Programs, Other Programs, Transport Errors.
e Total PID Count (Packet Identifier), BW (Bandwidth), BW(%), and Pkt Count (Packet Count), for Video, Audio, Tables and Others

IPTV Stream Analysis

Up to three streams can be analyzed, and the bandwidth associated with the whole TS is displayed.
Video streams typically consume more bandwidth than audio streams, which in turn use more bandwidth
than data streams. In this manual, MPEG-2 refers to the video transport stream defined in IEC13818
standard and not any compression technology used in the payload or transport packet. The MPEG-2
Transport stream contains seven packets of 188 bytes each of which transports either the MPEG-2,
MPEG-4, or VC-1 encoded video.

Setup i Viewer

IPTV-TS Summary Details

PAT 0
PMT |66
VIDEO 68
AUDIO

4.557 kbps 0.735
PSI| 4.557 kbps 0.735 OK
|611.000 kbps  [98.530

IPTV Analysis - Stream Summary

Streams Summary

The following information is included in the summary:

e Str: Indicates stream number.

e PID: Packet Identifier is a unique channel address identifier. PID enables identification and reconstruction of the program and is used
in conjunction with the Program Service Identifier (PSI) packets. The decoder uses the PID and PSI to identify the Program
Association Tables (PAT).

e PAT: PAT contains Program Map Tables (PMT) that point the decoder to the packets associated with the channel or program, such as

video, audio and data content in the transport stream. PAT always appears in PID 0x0000.

PMT: Identifies elementary streams in program, and gives their PIDs.

Type: Payload description.

Program

BW: Bandwidth (kb/s).

BW(%): Bandwidth percentage.

Status

Pkt Count: Packet count.
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Setup Analysis Scan Viewer

IPTV-TS Summary Streams Summary

PID Map

Program Association Table

Program Map Table
ISO 13818-2 Video

Conditional Access Table

Network Information Table

IPTV Analysis - Details - PID Map

Go back to top Go back to TOC
Details: PID Map

e Stream #: Select a stream to view.
e Program #: Select the program number to view.
e Statistics for each program are provided including video compression (SD or HD).
o PAT: Program Association Table. Always appears in PID 0x0000. Identifies MPEG-2 programs and gives PIDs for the PMT,
Video, and Audio.
o PMT: Program Map Table. Identifies elementary streams in the program and gives their PIDs.
o CAT: Conditional Access Table.
o NIT: Network Information Table.

Reconstructing a program from all its video, audio, & table components requires that the PID assignment is done correctly.
Check consistency between PSI table contents and the associated video and audio streams. This is one of the main
testing issues in MPEG.

Verify that PAT always appears in PID 0x00. It identifies MPEG-2 programs and gives PIDs for the PMT, Video, and Audio.

MPEG-2 Transport Stream (TS)

A Packetized Elementary Stream (PES) is a continuous traffic stream of 188-byte packets
carrying the digital signal. Since single/multiple programs can be carried per stream, a
reference point from which the STB can synchronize and start the actual decoding must be
provided. Each 188-byte packet consists of a 4-byte header containing this reference point,
which is a PAT table and a PID value equal to 0. The Packet Identifier (PID) contained
within the 4-byte header, is a unique channel address identifier allowing identification and
reconstruction of the program. The PID is used in conjunction with the Program Service
Identifier (PSI) to identify Program Association Tables (PAT), which in turn hold Program
Map Tables (PMT). The PAT table is also the table containing all program information
ensuring the consumer receives updated program changes. The PAT table lists all the
programs in the transport stream and associates each program with another PID that holds
a Program Map Table (PMT) as its payload. PMT lists the video, audio and eventual
encryption information. The Payload Structure Identifier (PSI) table needs to be consistent
with the PID table. PAT and PMT are inserted into the stream so that the decoder performs
correctly. These two items should always be present.

Go back to top Go back to TOC
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Setup Analysis Viewar

IFTV-TS Summary Streams Summary Detalls

PIC Map

17348
42 5648

Pagedofs

IPTV Analysis - Details - Video (Page 1)

Details: Video (Page 1)
The following detailed statistics are reported:

e Absolute MOS-V: Considers image resolution, frame rate, codec and compression level, transmission impairments, frame loss
concealment.

e Relative MOS-V: A MOS score relative to the ideal for the particular codec and image resolution in use.

e MOS-AV: 1 to 5 score that considers picture & audio quality and the audio-video synchronization on the overall user experience.

e VSTQ: Video Service Transmission Quality, a 0-50 codec-independent score (50 being best) measuring the ability of the IP network to
carry video reliably.

e EPSNR: Estimated Peak Signal to Noise Ratio expressed in dB. This is an estimate of the distortion that has occurred between the
source video stream and the output video stream.

o EPSNR ATIS: Estimated Peak Signal to Noise Ratio (PSNR) calculated according to ATIS specifications (ATIS-0800021).

Relative and Absolute MOS

e MOS scores range from 1 to 5, with 1 considered "Unacceptable" and 5 "Excellent."

o Relative MOS-V is an estimated perceptual quality score that considers the effects of codec/quantization level, the impact of IP
impairments (e.g., packet loss) on the GoP structure and video content, and the effectiveness of loss concealment.

e Absolute MOS-V is an estimated perceptual quality score that considers all the above mentioned factors as well as image resolution,
frame rate, and the use of progressive vs. interlaced scanning

e Because it is independent of image resolution/frame rate, the Relative MOS-V score helps provide an indication of video quality
relative to the ideal for a given video format.

e Example: An IPTV service provider offers 480i SD, 720p HD, and 1080p HD broadcasts. Assuming unimpaired conditions, the services
might receive the following scores (values provided for example only):

e Absolute MOS-V: 480i = 4.0, 720p = 4.3, 1080p = 4.7

o Relative MOS-V: 480i = 4.5, 720p = 4.5, 1080p = 4.5

VSTQ and EPSNR

e VSTQ (Video Service Transmission Quality): A 0-50 codec-independent score that measures the ability of the IP network to carry
reliable video; packet transport metrics (packets received/discarded/duplicate/out-of sequence, along with burst and gap statistics);
packet jitter metrics, FEC (Forward Error Correction) and Reliable UDP metrics; and MPEG-2 Transport Stream (ETSI TR 101 290)
metrics.

o EPSNR (Estimated Peak Signal-to-Noise Ratio): This is an objective measurement of video service quality comparing the maximum
power of the video signal to the power of corrupting noise affecting the signal. Generally, a PSNR of under 20dB is regarded as
unwatchable, and this level is reached for MPEG video with a loss rate under 1 percent.

IPTV Network Performance

Due to the real-time nature of IPTV, MPEG-2 is transported over UDP (IPv4/UDP),
hence retransmission or reordering of packets is not intended. Video quality is largely
determined by network performance parameters, including Packet loss, Packet jitter and
IGMP latency.
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Details: Video (Page 2)

Using H.264 video compression, the picture can be segmented into sequences of macroblocks called slices. The encoder
w« can choose the prediction style distinctly on each individual slice (SI & SP frames).

Identifies I, P, and B frames in unscrambled and encrypted video streams

Bandwidth used by I, P, B, SI & SP video frames is analyzed to estimate the quantization level applied by the video encoder
Average Bandwidth Mean video bandwidth excluding IP overhead, FEC, & retransmissions

Max. Bandwidth: Peak video bandwidth excluding IP overhead, FEC, & retransmissions

Sl-frames/slices: Facilitates switching between coded streams; contains SI macroblocks (a special type of intra coded macroblock).
(H.264 codec only)

e SP-frames/slices: Facilitates switching between coded streams; contains P and/or | macroblocks (H.264 codec only)

Details: Video (Page 3)
Detailed statistics for I, P, B, Sl, SP frame types:

e Number of received frames (Rcvd) and proportion of each frame type impaired by packet loss and discard are reported
e Helps determine which GoP type and length should be used to obtain the best performance from the video service
e |/P/B/SI/SP Frames Impaired: proportion of applicable frames impaired by packet loss/discard

Details: Video (Page 4)

e To form an accurate assessment of quality of experience, it is necessary to know not only the overall rates of packet lost or discarded,
but also which frame types were affected

e MPEG Explorer reports detailed statistics for each frame type, including the number of received, lost, and discarded I, B, and P and SI,
SP frames (S| and SP available used for H.264 codec only) and the proportion of each frame type impaired by packet loss and discard

e These metrics can be useful for troubleshooting and can help determine which GoP type and length should be used to obtain the best
performance from the video service

e Packets Discarded: Number of packets discarded by the jitter buffer due to late arrival

Satup Analysis Viewar
IFTW-TS Summary Smreams Summanry Dretalls
PIC Map

l156.181 kbps
|156.181 kbps

IPTV Analysis - Audio

Go back to top Go back to TOC
IPTV Analysis: Audio

e MOS-A: Audio MOS, a 1-5 score that considers the effects of the audio codec, bit rate, sample rate, and packet loss on listening
quality
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User Opinion R Factor MOS
{ITU Scaled)

Maximum Obtainable For G.711 33 4.4
Very Satisfied $0-100 4,3-5.0
Satisfied 80-50 4.0-4.3
Some Users Satisfied 70-80 3.6-4.0
Many Users Satisfied 60-70 3.1-3.6
Nearly All Users Dissatisfied 50-60 2.6-3.1
MNot Recommended 0-50 10-2.6

VolP MOS and R-Factor Ratings

Go back to top Go back to TOC

Satup ! Wiewar

IFTW-TS Summary Streams Summary Dretalls

PIC Map Audio

IPTV Analysis - ETR 290

IPTV Analysis - ETR 290

e The table summarizes the TR 101-290 MPEG Stream evaluation parameters.
o First priority parameters are necessary for decodability:
o Sync loss, sync byte error, PAT/PAT2 error, Continuity error, PMT/PMT2 error, PID error.
e Second priority parameters are recommended for continuous or periodic monitoring:
o Transport error, CRC error, PCR discontinuity, PCR accuracy error.
e Sync Loss: Loss of synchronization at the MPEG transport layer.
e Sync byte: Invalid MPEG transport sync byte (sync byte not equal to 0x47).
e PAT: Program association table error count (PID 0x0000 does not occur at least every 0.5 s or a PID 0x0000 does not contain a
table_id Ox00 (i.e. a PAT) or Scrambling_control_field is not 00 for PID 0x0000.
e PAT 2: PAT2 Error count. Same as PAT error but refers to the possibility that the Program Association Table may consist of several
(consecutive) sections with the same table_id 0x00.
e Continuity: Incorrect packet order, duplicate packet or lost packet.
e PMT: Program map table error count. Sections with table_id 0x02, ( i. e. a PMT), do not occur at least every 0,5 s on the PID which is
referred to in the PAT or Scrambling_control_field is not 00 for all PIDs containing sections with table_id 0x02 (i.e. a PMT).
e PMT 2: Same as PMT error but refers to the possibility that the Program Map Table may consist of several (consecutive) sections with
the same table_id.
Transport: Transport error count. The transport error indicator in the MPEG TS header is set to 1.
CRC: CRC error count. A CRC error occurred in one of the program tables.
PCR discontinuity: Difference between 2 consecutive PCR values is over 100ms without discontinuity bit set.
PCR accuracy: PCR accuracy error count PCR accuracy of selected programm is not within 500 ns
PTS: Interval between presentation timestamps is more than 700ms.
PID: Process identifier error count. It is checked whether there exists a data stream for each PID that occurs. This error might occur
where TS are multiplexed, or demultiplexed and again remultiplexed.
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Program Clock Reference (PCR)

MPEG TS normally contain a built-in timing packet known as the Program Clock Reference (PCR).
Recovering the 27MHz clock at the decoder end of the transmission system is necessary to re-create the
video signal. The PCR values need to be correct at the signal origin and should not be distorted along the
transmission path to a point where decoding the compressed signal becomes problematic. Measuring the
interval between the arrival of PCR values, the accuracy of the expected values and also the jitter
accumulated on those PCR values transmitted is necessary to assure that streams can be decoded. PCR
Jitter is a good indication of timing distortions due to poor encoding. Excessive PCR Jitter results in visual
impairments, such as frame freezes, color loss and pixelization. The amount of PCR Jitter that is considered
excessive varies, and depends on various factors, including STB buffer sizes and software architecture.
However, in today's packetized video networks, PCR Jitter should not exceed 10ms. If PCR Jitter is not
constant, then a momentary problem from inserting local programming may be the cause.

IPTV Program Information

PAT PMT PCR Video Video Audio Audio
PID=0x00 | PID=PID 1 | PID=PIDp | PID=PIDv | PID=PIDv |PID=PIDa1 | PID=PIDa2
PMTo | PIDo
PMT 1 | PID1 :
PCR PIDp
PMT 2 | PID2 Video | PIDv
Audio 1 PIDa1
PMTn | PIDn Audioz | PIDaz
ECM PIDe
PAT
(Program Association Table) PMT

(Program Map Table)
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Scan

The Scan function scans all the channels in the table to determine the ZAP time. The scan table lists Zap time (ms) and Pass/Fail status for
each channel. Zap time, also known as inter-channel change delay, is the time between sending a channel leave request and receiving video
data of the new video stream from the new channel. It is the IGMP Join Latency + Channel Switch Delay (STBdependent). Channel zapping
should be < 700ms.
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IGMP and Channel Zapping

IGMP is a signaling protocol that enables each STB to obtain only the programming that the viewer is
interested in watching, thus conserving bandwidth in the access network. STBs use the IGMP to change
channels, by leaving and joining multicast groups representing channels. Key to IPTV QoE, is how fast and
reliably end users can change TV channels, also known as "channel zapping". Essentially it is calculated as
the time taken between sending a channel leave request and receiving the first video data of the new video
stream. Refer to DSL Forum TR-126 Triple Play Quality of Experience (QoE) requirements for more info.

Go back to top Go back to TOC

15.16.3 IPTV Viewer

The IPTV viewer displays the streaming video for the selected channel (Stream #), which is useful as a channel identifier to verify PID
allocation. It is not designed to evaluate image quality. The video stream will appear within 20-30 seconds depending on buffering and
decoding time. The screen will continue to refresh until Stop is pressed. The video stream will appear within 20-30 seconds depending on
buffering and decoding time. The screen will continue to refresh until Stop is pressed.

Note: Only unencrypted streams can be viewed.
The viewer supports the following codecs:

e ISO 13818-2 Video = MPEG 2
e SO 14996-10 Video = H.264
e ISO 14996-2 Video = MPEG 4

Viewar

IPTV Viewer

Go back to top Go back to TOC
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15.17 Layer 4+ Applications

Stateful TCP testing refers to the validation of TCP connections used for the TCP/IP Protocol Stack. A V-Perf test will validate that the TCP
parameters in the network were set up correctly. The optional V-PROBE is used as remote server to establish TCP connections and
validate that the network is configured correctly for seamless passing of TCP traffic. It will also verify the maximum throughput for TCP
traffic. Typically in the field, after running layer 2 & layer 3 tests successfully, a customer may still complain that their connection is slow to
deliver their applications. Running a stateful TCP test will help verify maximum throughput rates in the download and upload direction. If
throughput performance is poor, the test can help identify what the issue could be.

TCP Protocol and Overview

Fundamental TCP parameters are the ideal TCP Window Size and Throughput. The complete list of relevant measurements include

TCP Window Size

TCP Throughput

Number of Connections Established
Download Time

File Transfer Size

Retransmits

Ethermet Frame 64 to 1518 Bytes

IP Header
20 Bytes

Transmission Control protocol is the most widely used transport layer protocol. TCP is used by most application protocols: HTTP, FTP,
Telnet. It provides the following services:

e End-to-end connection
e Multiplexing/Demultiplexing of separate sessions
e Flow control

TCP/NP

Application

Transport

FTP
Session

MNetwork - P
Data Link Ethernet MAC
Physical Ethernet Physical
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TCP is a connection oriented protocol. A Connection is established prior to data transmission between the two end devices (client and
server). A 3-way handshake procedure is used to establish connection.

When a connection is established, the data transfer can start. TCP uses sequence numbers to reassemble data and verify that no data has
been lost.

TCP uses Window mechanism for Flow Control:

1.
2.
3.

The Sender indicates in the Window size the data it is prepared to receive
The Window size is the amount of outstanding data that can be sent before acknowledgement is received
If data is lost, the window size is decreased and less data is sent prior to acknowledgement

Start with seq#= X Start with seq#=Y

=i £8

Send SYN . | Send SYN, ACK

SEQ# = X " | SEQ# =Y,
ACK#= X+1

Send ACK -

ACK# = Y+1 g

Step 1: Client sends a SYN message with SYN flag set in the TCP header. The Sequence number specifies the number assigned to
the first segment.

Step 2: Server receives SYN packet and sends SYN + ACK packet SYN flag set, ACK flag set Sequence number specifies the
server’s starting sequence number. Acknowledgment number means that the server has received X and expects X+1.

Step 3: Client receives SYN + ACK and send ACK back. ACK number means that server has received Y and expects Y+1.
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RFC 6349 Testing Methodology

RFC 6349 is a practical testing methodology consisting of 4 different steps for measuring end to end TCP Throughput and Performance in
a managed IP network.

Step 1 Max MTU Search:
Search for the maximum packet length that can be sent through the network without segmentation. The Path MTU search follows
RFC4821 (Packetization Layer Path MTU Discovery).

Step 2 Round Trip Time (RTT) Search:
Measure of the roundtrip time between the TCP segment sent and the acknowledgement received, the test has to be done in a
network that is not congested to obtain the real round trip delay (not accounting for network buffer delay).

Step 3 Bottleneck Bandwidth (BB) Search:

For this step, a Layer2/3 test can be done (RFC2544 or Y.1564) to determine the maximum throughput rate supported by the
network.

Step 4 Bandwidth Delay Product Calculation:
Based on RTT and BB results, the BDP is computed to estimate the optimal window size that should be used for testing (Auto
mode). User can also specify fixed window size.

Key Metrics:

TCP Bandwidth Delay Product
Transfer Time Ratio

TCP Efficiency

Buffer Delay
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TCP Bandwidth Delay Product is the theoretical maximum of data that can be transmitted based on network delay and throughput rate.

Link Bandwidth (bps) x RTT (s)

BDP (Bytes) = 3

To completely occupy the available bandwidth the Window size must be set to the BDP value.
The ideal TCP transfer time is based on the Maximum achievable TCP transfer rate, calculated based on the Bottleneck Bandwidth (BB)

and the layer 1-2-3-4 overheads associated with the network path. The actual TCP transfer time measures the time it takes to transfer
data.

Actual TCP Transfer Time
Ideal TCP Transfer Time

Link Speed MAX Achievable TCP Ideal TCP Transfer
Throughput Time (rounded)

Transfer Time Ratio =

100Mbps Ethernet 94.9 Mbps 9s
1G Ethernet 949.2 Mbps 15
10G Ethernet 9492.2 Mbps 01s

Example of an ideal TCP transfer time based on a 1500 Bytes size MTU and 100MB file download:

TCP retransmission is done when TCP segments are lost during transmission or an acknowledgement is missing. Segments can be
retransmitted more than once.

There is no direct correlation between the number of Ethernet frames lost at the physical layer and the number of TCP retransmission,
since a single lost acknowledgement could trigger many retransmission.

Transmitted Bytes + Retransmitted Bytes

TCP Efficiency =
y Transmitted Bytes x 100

The Buffer Delay represents the increase (or decrease) in Round Trip Time (RTT) during a TCP throughput test compared to the baseline
RTT.

A large RTT Buffer delay indicates that the network is experiencing congestion and that segments are being delayed.

Average RTT — Baseline RTT
Average RTT x 100

Buffer Delay =

Go back to top Go back to TOC
Layer 4+ Applications Configuration

Before launching V-Perf, V-Test, or V-FTP tests, it's necessary establish an IP connection. For V-Perf testing, repeat these steps for both
the far end and near end test sets.

1. Launch the desired Ethernet Test Application from the Main Menu.
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Test App 1 - Test Mode Selection

Ethernet

|_) 1GE Single Port

Fiber Channel

- | ) 1GE Dual Port
[_) 10G Single Port

OTN/SONET/DSn

> () 10G Dual Port

CPRI/OBSAI

|_) 1GE & 10GE Dual Port

Additional Tests

|_) 1GE Pass Through Monitor
> |_) 10GE Pass Through Menitor

) ViPAG

|_) 1GE Layer4 Single Port
|_) 1GE Layer4 Dual Port
|_) 10G Layer4 Single Port
[_) 10G Layer4 Dual Port

S,
—

2017-06-08 15:23:56

2. For testing on SFP/XFP ports, turn the Laser On. Tap the IP button. Configure a static IP address for testing. If you are in an

environment that supports DHCP, select DHCP from the IP Address menu, then tap Connect.

Signal
Frame
Pattern

ALMIERR

- ~ .' 1
Histery

Signal
Frame
Pattern

ALMIERR

__ Histery

Trace Route

Setup

(4] Page 1of2 >

~TReER oA

- I.‘.-1.K.di:stuﬂr. .

. Connect

-
PCAP Start

3. Once the proper IP information is entered, press Connect. An IP: PASS status indicates proper connection.

4. Go to Advanced Tools > Layer 4+ Applications. The test application will load.

Saving Test Results
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Test results can be saved to the File Server using the Folder hardkey ° . Results can be retrieved via USB drive or remotely using the
Web Ul. Refer to File Management in the TX300S, MTTplus, RXT-1200, or UX400 platform manuals for more information on saving
files.
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15.17.1 V-Perf

The V-Perf test suite consists of the full TCP Throughput test Compliant with RFC6349 (Test Set to Test Set only) and also the original
stateful TCP testing to iPerf/iPerf3 server or to our V-Probe.

Stateful TCP Test up to 1GE/10GE line rate

TCP Client/Server and Bi-Directional modes

Compatible with iPerf Client/Server

MTU search per RFC4821

Round Trip Time Measurement

Configurable TCP Window

Multi-Window size tests

Measurements: TCP Throughput rate (min, max, average), Transfer file size and duration, Transfer time ratio, TCP Efficiency %,
Buffer Delay %.

S : oooanos 3 3 EEE : ononos

OPX-BOXe

TCP Throughput Test Diagram

Server/Client - Unidirectional Configuration and Results

1. After loading the Layer 4+ Application, set one test set as a Server from TCP Mode. Press Start.

T—— V-PERF V-FTP
—

Results

= Signal

TCP Meode
Compatibility

¢ Frame

Pattern TCP Port

@ ALMERR

Histery

Test Set #1 - V-Perf Setup - Server
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—— V-PERF
Setup Results

i =
S Par Stream

Firams 017- 4-21 11:23:47 ET:00:00:04

Currént Event:

Pattern [:: 192.168.2.102

aiting for Client to connect...
ALMIERR

Test Set #1 After Pressing Start

2. Set the other test set as a Client. Tap on Page 2 to configure the Throughput Test Mode type. MTU Search. Round Trip Time
Search, Bottleneck Bandwidth, and Window Size options are also on Page 2.

V-PERF V-ETP

Results

Signal

V-PERF Mode
Compatibility

Frame

Pattern Protacol
Parallel Streams

ALM/ERR Server IP

Server Port
MTLU Search

Round Trip Time Search

S ——
History

o Page 1 of 2 O
Test Set #2 - V-Perf Setup - Client

3. Connect the two test sets to the Near End (NE). Press Start on the Client unit.
= Results

i
Sl Per Stream

Fisria Summary = Graphs MTU

ST.2017 - 4-20 14:52:38 ET:00:00:01

Pattern MTU Search Test Done
Round Trip Time Search Inprogress

TCP Test Fending...

ALMIERR

“Histery

Test Set #2 - Client - Results - Status

The Summary tab displays the following RFC 6349 metrics: TCP Efficiency, Buffer Delay & Retransmits.
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Signal

Frame

Pattern

ALMIERR

Signal

Frame

Pattern

ALMIERR

AR R —
. History

Signal

Frame

Pattern

ALMIERR

P —
History

Multi_Service_Test Module_Manual_RevDO01

Status

Status Summary

MTLU Size(bytes)
10000

Graphs MTU

Graphs

M55 5i
8860

Page 1 of 1

Per Stream

RTT Event

f00.000%  Jo.000%  [1249270 B | |

Per Stream

D

Test Set #2 - Client - Results - MTU

Status Summary
_'.I'im-
2017T-4-25
201T- 4-25 10:33:12
2017 - 425
2017 - 4-25 10:33:12
2017 - 4-25 10:33:23
2017-4-25 10:33:2

2017-4-25 10

Graphs MTU

|[Events

Connecting Server
MTLU Search Start
MTU Search Done
RTT Search Start

RTT Search Done

TCP Throughput Start
TCP Throughput Dane

Per Stream

Test Set #2 - Client - Results - Event
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Results

[ TCP Status TCP Graphs
Stream # 1 R Prav
@ Pattern TCP Window Size 186 KB L J -

Expected TCP Upload
& ALMERR 0000.0(Mphbs) Actual TCP Upload

P———
History

F000.0

Test Set #2 - Client - Results - Per Stream TCP Graphs
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Bi-Directional Configuration and Results (VeEX Enhanced Testing Methodology Implementation)

The Bi-Directional TCP testing methodology is unique as it allows two separate tests to run simultaneously on the same link in different
directions. Both Test Sets are actually configured as Client & Server at the same time, saving the time of having to run each direction
separately.

w To simplify the configuration for this example, one test set is configured as a Client and the other as a Server. In reality however, as
mentioned previously, both tests will be running simultaneously.

1. Select Bi-Directional from the V-Perf Mode drop-down menu on both test sets. Select the Bi-Directional Mode as Client on the Local
End and Server on the Remote end.

V-PERF V-FTP
S Results
Signal Default
V-PERF Mode Bi-directional

Bi-directional Maode

Frame

Pattern Compatibility
Protacol
ALMIERR Local Port

Parallel Streams

S —
History

Server IP

Remote Port
MTLU Search

Page 1 of 2 o

Local End Tester - Client - Bi-Directional Setup
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T '|.I_F|FIF!F v'FTP

Results

Signal

TCP Meode
Mode

Frame

Pattern Compatibility
Server TCP Port (Server)
ALMIERR  parallel Streams

fw\- Server IP (Client)

Server TCP Port (Client)
MTU Search (Client)

(4] Page 1 of 2 O

Remote End Tester - Server - Bi-Directional Setup

Press Start test at the Near End. The entire test flow is automated. Results will show up as the tests run — a total of 4 sessions.

e Current test progress is shown in Event.

e Summary (Page 1) provides information on the current session running and the RFC-6349 key performance indicators. Tap on
Client Results to verify the metrics.

e Final results of the completed test will show under Status.

Signal Server Result Client Result

Status

Seszlon Index L

Paraliel Streams 1

Client IF 182.168.2.102

Frotocol TCF

ALMIEERR Current BBE9.114 Mbps
Max o 14 Mbps
LA] 4BED.423 Mbps
A erage 8206882 Mbp$
Transfer size 2940.514 MBytes
Transfer Duration 3005 ms
TCP Efficiency 100.000%
Pause Frame o

Frame

Pattern

Bi-Directional - Server Results - Summary

Go back to top Go back to TOC
15.17.2 V-Test

V-Test is a VeEX speed test. There are three different server types that can be used to run the speed test. The following server types are
available from Server Selection Mode:

e VeEX Managed (Server List): A list of servers maintained by VeEX initially provided by the user. Specific server names for each
location are listed. This list can be automatically updated when connected to our server by tapping Update List.

e User Managed (Server List): Lists servers and server lists created via Manual mode. Options to modify or delete server lists are
available under Server List Manage.

e Manual (Server Configuration): Create a new server profile or server list.
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Signal
Frame

Pattern

Updating server list file...
ALMIERR

—
History

Go back to top Go back to TOC

Creating New Server Profiles and Server Lists

1. From the Setup tab, select Manual from Server Selection Mode.

2. Tap on Update List and select a file to transfer. The File Name and Path will populate into the field. After setting up the new server
profile, tap the Add To Server List drop-down menu. Save as new creates a new server list and adds the current server profile to
that list. The option to add the profile to an existing server list is also available.

Results —
Start

Signal

Frame
————
| T Update List

@ Pattern

@ ALMIERR

’W randemd000x4000.jpg

server]

Server named FREMONT will be added to server1 list
3. Server profiles and server lists created from here are available in Server Selection Mode > User Managed.

Results pr—
Start

Signal

Frame
)

—
Update List

Pattern

ALMIERR

S ——
History
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FREMONT and server1 appearing in User Managed

Go back to top Go back to TOC

Starting a V-Test

Select a server from User Managed or VeEX Managed. Enabling Ping mode will simultaneously runs a Ping test. Ping Response results
will appear under the Results tab. Tap Start to initiate testing. The download test starts first, followed by the upload test.

Signal

Http Graphs

Frame
————————
| Update List

Pattern

ALMIERR

|
[
|
‘W" |Thr|:|ug hput |
i e 3. |
i

|

[

i

2,318 Mbps
4,167 Mbps
12,208 Mbps
[T

V-Test - Results - Status

Signal

Frame
Download Line Rate

——————
10{Mpbs) Uplead Line Rate Update List

Pattern

ALMIERR

Histery

V-Test - Results - Http Graphs

Go back to top Go back to TOC
15.17.3 V-FTP

V-FTP is an FTP Connectivity/Download/Upload test all in one (wirespeed).
Running Download/Upload Tests

1. From Setup, select Download or Upload from FTP Mode. Enter the FTP server IP Address, File/Path, User Name, and Password
information if setting up Download FTP Mode.

2. To open up the FTP file selection window and view all the files on the server, tap on the List Files button. Select a file to transfer
and tap Start to run the test.

When finished with setup, press Start.
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—— V-ETP
e

Results

Signal

Frame
““ListFiles

Pattern

ALMIERR

T —
_ History

V-FTP - Setup - Download

FTP file selection

ibdatal.zip \J
 [File Name | =
oFoe 201240708
Pl 20150228_105628 20150224
20151130_112664 2015-11-29
M 20154130_112554.hem ; 2015-11-29
20151130_112564_files 2015-11-29
1 20151130_112603 2015-11-29
20151130_112603 . html J 2015-11-29
20161130_112602_files 2015-11-29
20160429_082812 2016-04-28

FTP File Selection Window

Signal

Frame

———————
List Files
Pattarn . i
[Drata Transfe

ALMIERR

:Llne Rate{TX)

& Pagelofz D

V-FTP - Download - Results

Go back to top Go back to TOC
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15.18 PESQ Testing

Introduction

Located in a central location, the VeEX PESQ server allows technicians using the VePal 100+ or 300 series field test
set to establish a VoIP or ISDN connection and measure end to end voice quality.

VeEX’s PESQ Server brings the power of ITU-T P.862 PESQ algorithm to live network field testing. VeEX’s PESQ
Server accepts up to 50 simultaneous connections from compatible VeEX VePAL 300 or 100+ series products.

Server software allows the user to assess voice quality measurements under live network conditions measuring impact
from distortions from all sources: voice codecs, packet loss, latency, jitter, bandwidth congestion.

Bi-directional PESQ MOS (Mean Opinion Score) and other critical network related parameters are measured in under
a minute. Test results are displayed on both field test units and the PESQ Server software, and can be saved and
retrieved for future reference and benchmarking.

ISDN Call, SHER
.- - ‘} = |-
4
= H
VoIP Network K] ey
4
.’ VePAL 100 Series
m
-k

A

i

VolIP Call

Results on
both ends
of the call

VeEX PESQ Server Specifications:

e The VeEX PESQ sever can be installed on any PC server hardware

SIP configuration Assessment of the speech quality according to PESQ (ITU-T Rec P.862) of up to 50

concurrent or serial connections

Peer-to-peer mode and proxy mode SIP protocol to establish connections

Support of the most common audio codecs (G.711A, G.711u, G.723.1 and G.729)

GSM, G.722, G.721, iLBC, G.726 * (check with factory for availability)

Prioritization: VLAN tagging, DiffServ, TOS

Extensive connection list and advanced connections details

SNMP trap or email generation can be configured to automatically alert network managers of low call quality

based on user configurable thresholds

o Powerful reporting tool can be used to track voice quality trends over time for network benchmarking or SLA
tracking

Quality measured during PESQ is indicated by a “flag*:
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e Red: 0-2.33
e Yellow:2.33-3.66
e Qreen:3.66-4.50

Bl 7
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™ | seree | Destnston | Mods | Reemote | ottme | Dusin | Endies
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2 | sziesoaos | 152068048 SOE vera MO0 (TMBOROSIONN) 20120127 17725 ODD0T  AROTAD
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27 |5 1maennaos | 152060048 W M| veraL POOI0O(TMABODMDGINI0N  ZOLZOIZT ITAZOS | OG00T | 17ZS)
= |0 asanans | israshoase el - FOLE00-27 171340 Odi00:08 k]
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= |0 "o 108 = . 0120030 142805 0000l 142817
a |5 1o 108 =g VePRL 1O 300 WIZON30 MBS OO01DG | 14302
2 |97 it 108 11 VePad Mo 00 U000 ATARNS | O0001:27

A detailed connection report is also generated:

Dot adhi of ¢ crnediion 32 ﬂl
~ ATP-bpdach by | - RTP-tosse reomng
PacheiuByies st 76 7 VST s Pachety/ Byt recernd 7 7 150 tates
Cortextt} T3 G111 a-Livs F585 7 93 Coechi} T G 711 s Laws (3713 ¢ 33 ]
(i) RFC2E30 (580 7 6. 25%) () RFCI33 1560 / 6.04%)
SSAC | T SERC: B
ity Foat 2] LocatPost ]
deltaT mnmep/mas: (15 8a 7 220 a7 21 4 delal e Foms 7 a7 A0
Paschosd Lo B it war v o B 7 1 7 15 ma
E-iouded [P F aschor] o MO = RTCP Loan/DupbcateFeader [Tp000%) /07 0
PusPacketLessonwre 1o
rﬂl‘ﬂ“
LocalPot om With S ple Sitebufar
Fomole-Post B Packet Loss: 3 L. 0 oo v, 0 i b o]
RTCF sert: = E-Model R Facion f MO5: k] [0
RO iecemed 2]
| With Advanced Jierbutier
 Conracton Evaluastion ey mrv' g [ilima 7 & 7 @0 ma
ot Dielse [ OG5 s et DES e Erply / Dncarded / Lost | FFETE]
PESO Wik Simpls Jitadier  PES0 Wik Advanced Satudier Pachet Loax T
’711—-!117 |F|Tlﬂ7 | EdodelPFachn)/ W05 [Fifach TLH0MOG 400
| It ﬂu_u 1

Voice Quality Trend Analysis:

Post processing tools allow trending analysis over time.
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Procedure:

Place VolIP to PESQ Server.

Cu P1 Link UP 1007 F - 192.168.58.211

> Home=>1P[{Cu F1)

| sew

WeblFTP

Peer URL

_' | Filss__ Registration Online

Status :Call connected NO.1{200 OK)

Fx Results

Cleared
Cleared

Clearsd

Cleared
Cleared
Cleared

Cleared

Cleared
Cleared
Cleared

Clearad

Cleared
Cleared
Cleared

Clesarsd

Cleared
Cleared
Cleared

Cleared

Trace Route
TCP

—
Unreglster

Cleared
Cleared
Cleared

Cleared

Upstream, Roundtrip and Average voice quality measurement is displayed.
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Cu P1 Link UP 100T F - 162 166 88 211 T :
>Home=IP(Cu P1) @ @ @ ®
Satup Trace Routs |
Web/FTP TCP

Setup DTMF

SCORE-Roundtrip
SCORE-Upstream
SCORE-Average

07 -09-2012

Go back to top Go back to TOC
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15.19 Phy Mode

Puts the Phy chip in a special mode to transmit a specified wave form. Exiting the menu automatically returns the PHY chip to
normal operation.

Signal Please select the PHY test mode:

™
~

Frame

® Pattern

k4
®
®

®» ALMIERR

————— ——————————
History " MX Discover '

Phy Mode Menu

Go back to top Go back to TOC
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15.20 Net Wiz

The Net Wiz function tests the Ethernet cable and associated network environment. A typical application is shown below.

IP Phone

4

Router Switch

Access Point

Printer

Typical Net Wiz Application
Net Wiz Test functionalities include:

e Cable Analysis with distance (Ethernet RJ45 Test port only, not available on Ethernet RJ45 Management port)
o to switch with MDI mode (Straight or Crossover)
o to fault, type of fault (Open, Short, Impedance Mismatch)
Analyze the network and automatically report
o Stations
o Routers/Gateway
o Printers
Provide MAC and IP addresses of each device
PING each device and verify the device is active
Provide detected networks (NetBiOS, IPX, etc.)

w Before proceeding with any Net Wiz tests, make sure that an IP connection has been established (see IP Connection).
Go back to top Go back to TOC

Cable Test
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[ ] Cable Test Discovery
L

Signal
Frame
Pattern

® ALMIERR

A E—
History

1000-TFULL

Press Start to begin the test. The test set will return the connection type (Straight or Cross Over) if connected to an end device. If
fault is detected (Open or Short) the fault will be indicated as well as the distance to the fault.

Cable Test Results

Go back to top Go back to TOC

Discovery Setup

[ ] Cable Test Discovery
L

Signal

Frame

Pattern

ALMIERR

J’.—.
History

1000-TFULL

Profile: Drop-down selections are Default, Delete, Save, Save As...

Discovery Setup

e Begin IP: Set the start address for the desired IP range using the numeric keypad
e End IP: Set the end address for the desired IP range using the numeric keypad
e Select by placing a check mark in the corresponding box of any of the following: ARP, SNMP, NetBios, Ping, Net

Go back to top Go back to TOC

Discovery Results
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[ ] Cable Test Discovery
 __ _ _ _ _

Setup Results

Sinnal Devices Networks

Frame Discovery: ARP test started

TX Frames

Pattern RX Frames

RX Errors

ALMIERR Speed Advert

——————
History Duplex Advert

Device Found

MNetwork Found

1000-TFULL

Summary indicates the test status and reports:

Discovery Results - Summary

TX/RX Frames: Total number of TX (transmitted) and RX (received) frames
RX Errors: Received frames in error

Speed Advert: Speed advertised

Duplex Advert: Duplex mode advertised

Total number of Devices and Networks found

Go back to top Go back to TOC

The Devices tab reports global and detailed device information.

[ ] Cable Test Discovery
 ____________________

Setup Results

Sinndl Devices Networks

Erame Global

Total Devices

Pattern Routers

Server
ALMIERR

Host

——
History

1000-TFULL

Go back to top Go back to TOC

Discovery Results - Devices - Global

Global reports:

e Total number of devices found
e Number of devices (Routers, Servers, Hosts)

Go back to top Go back to TOC
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Signal
Frame
Pattern

ALMIERR

—
History

1000-TFULL

Cable Test Discovery
Setup Results

Summary Devices Networks

Group || Machine

Attribute| IP Address MAC Address
Name Name

NIA 192.168.0.66 0D4:AE:52:B‘9:B°:2 NA | NIA
NIA 192.168.0.68 | 00:05:5E:D0:B1:40 | NIA | NIA

192.168.0.69 || C0:56:E3:27:6C:37 | NIA NIA

(»)
Discovery Results - Devices - Detail

Detail displays the Attribute, MAC and IP Addresses, Group and Machine Names and Ping test results of each device discovered.

Go back to top Go back to TOC

Signal
Frame
Pattern

ALMIERR

—
History

1000-TFULL

Networks reports the number of IP Subnets, Hosts, Domain, and Named Hosts found.

Go back to top Go back to TOC
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Cable Test Discovery

Setup Results

Devices Networks

IP Subnets

Host

Domains

MNamed Hosts

Discovery Results - Networks
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15.21 Autoscripting

Autoscripting runs BERT and Throughput test profiles in succession. Profiles are configured from the test application or ReVeal
software.

THROUGHPUT

File Prafix
If Alarm/Error detected:

MX Discover

Autoscripting - BERT Setup

Autoscripting Setup

File Prefix: Prefix added to name of test results. The default prefix is "Autoscript.”

If Alarm/Error detected: Choose to Continue or Exit testing if an alarm/error is detected.
Profile: Select Default, Last Configuration, or None.

Testing duration can be set for seconds, minutes, hours, or days.

Tap on View Setup to view test setup parameters. Setup cannot be configured from this menu.

Tap on the green Start button to begin Autoscripting.
The soft LED light indicates the status of finished tests:

e Green: No error or alarm was detected.
o Red: An error or alarm was detected.

Starting the test displays the BERT/Throughput Results tab. Test status is displayed in green on the bottom of the screen. When
testing finishes, results are automatically saved. Refer to File Management in the TX300S, MTTplus, RXT-1200, or UX400

platform manuals for information on accessing saved results.

TE—— Setup Results
Events
Signal
5T: 2017 0306 12:50:08 ET: 00J00:00:37
TX RX
Line Rate (bps) 10.000G 10.000G
Litilizatian %) 10.000% 0.000%

sz Frame

FPattern

: ALMIERR

T —
" Histery =

Multi_Service_Test Module_Manual_RevDO01

Utilization (bps)
Framed Rate (bps)
Data Rate (bps)

# of Bytes

Autoscripting - BERT Results

1.000G
585.55IM
975.250M
45034704826

S 3 al
M Discover
—

——
Leap Cantral
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— Results
——

Traffic Delay

Slgnal Saving results ...

s Frame

Pattern

ALMIERR ili: “LASER Off

Histary MX Discover
—— e

“Leap Contral -
Restart Script

Cniumn show All Adv:nud Advanced

0O autosawe = CPRILZ PR 2017.03.03 1307:37 Profile a
O auosmve CPRI CPRILZ PR 2017-03-03 1305:36 Predile B
0O autosawe PRI CPRIL1 CPra 2017.03.02 19:4%:09 Profile a
O pronse OTNSDH SONET OTHSDH  2017.02.03 16:17:29 Predile A
O e2 Ethernet THRPT Fiber 2017.03.00 12:56:39 Profile a
O m Ethernet THRPT Fibser 2017.03.03 1256:33 Predile a8
[ mnoScript_pz_20170303_13043 Ethernet THRPT Fiber 2017-00-00 130437 Fessult a
[0 mrteScripi_p?_20470303_12582 Ethernat THRPT Fibsier 2017.03.03 1258:28 Fhersist Aa

Page 1 of3

>~

File Manager - Saved Results
Go back to top Go back to TOC

15.22 L2 Control Protocol Transparency Test (L2CP)

L2CP tests network transparency to Layer 2 Control Protocols by transmitting a number of preselected L2 control protocol frames
from Test set A and making sure that they are received on Test set B through the network under test.

ork under

Transmit L2CP frames Verify that L2CP frames

are received

L2CP Transmit/Receive Mode

Unit set
Loopback

Unit set to

Transmit <
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L2CP Loopback Mode

Go back to top Go back to TOC

Setup

Press the green Start button to start the test with previous settings or NEXT to continue with the step-by-step setup process.

Procedure

Step 1

e Transmit: Unit is setup to transmit and Receive L2CP frames. If the unit is selected as a transmitter, the option
to Automatically Loop Up/Down becomes available.

e Receive: Unit is setup to only Receive L2CP frames.

e Loopback: Unit loops incoming L2CP frames at Layer 1.

Setup Results T
L2CP Transparency Test Step 1

Signal

Frame Configure this unit far: ‘ FCAP S“"'t_.

.

Pattern °

e
® T LRASER Off
ALMIERR

———————
Leap Control
- History B Automatical Loop Up/Down

——,

NEXT

L2CP Transparency Test - Step 1
Step 2

Step 2 confirms the test mode selection. If the unit is set to Receiver mode, setup is complete.

Setup Results
L2CP Transparency Test Step 2 |

Signal

“PCAP Start
Frame

Pattern This unit will be setto: LZCP Transmit Mode

“LASER Off
ALMERR

r—
_Lonp Central

'lrm‘__
" Histery
Previous

————

NEXT

TP .
Recanfigure

L2CP Transparency Test - Transmitter - Step 2
Step 3

o If the unit is set to Receiver mode, setup for the receiver is complete.

e For Transmit mode, configure the MAC address that will be used as MAC Source for all the test frames or press
the “MAC Source” function key to overwrite with the MAC address of the test set.
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Setup

L2CP Transparency Test

Signal

B
FCAP Start

Frame

LT T 00 - 18 -63-01-98 06

Pattern
————
LASER Off
ALM/ERR a
- “Leap Central
Histary -

- 0} &
Pravious

NEXT

Recanfigure
s y

L2CP Transparency Test - Transmitter - Step 3

Step 4
Configure the VLAN Tag(s) that will be used for the test frames. VLAN can be disabled or enabled with up to 3
tags.
Setup Results . _"'5_{:,1_
L2CP Transparency Test Step 4
| PCAP Start
Frame ——
Pattern |
@ ALMERR
“Leap Control
= o Frevious
REXT
“Reconfigure
L2CP Transparency Test - Transmitter - Step 4
Step 5

Select the number of test frames that will be transmitted for each L2CP. Configurable from 1 to 100. Configure
Test Frame Rate: From 1 to 10 frames per second.

Setup

L2CP Transparency Test

Signal
MNumber of LZCP Test Frames

e
Frame Frame Rate (fps) PCAP Stant

Pattern
et

" LASER Off
ALM/ERR

"_L{.*:-p c nntr-:l_-"

Histary

e rrevious
MNEXT

Recanfigure
s y

Multi_Service_Test Module_Manual_RevDO01 Page 421 of 546



L2CP Transparency Test - Transmitter - Step 5

Step 6

Select the type of frames that will transmitted during the test. Please see the List of Protcols section for more
information. Add a check mark to each L2CP to test or select all.

L2CP Transparency Test - Transmitter - Step 6
S stup Rezults T
L2CP Transparency Test Step 6 |

Signal
SelectAll & Clear All @

“PCAP Start

STP
LACP
& Pattern E-LMI

Frame

A Q

an

Link OAM
Ethernet ESMC
PTP

LLDP

VDP

PE-C5P

o ALMERR _ -
“Loop Control

A

" History
Previous

L4 <

Reconfigure

When the test starts, the screen displays L2CP frames transmitted and received for each protocol. The field displays N/A if a
protocol type has not been selected for the test. Packet capture (green PCAP Start button) can run simultaneously with the test.
Refer to Packet Capture for information on using packet capture and retrieving saved files.

Setup Results
:Me;sage TXIRX Message TXRX
Tatal

C | = z

Al i | “PCAF start
E-LMI Link OAM - =
Ethernat ESMC PTP
LLDP VDP

PE-CSP PNAC 802.1X | T_LASEROf
SPE MMEP :
MVRP MSRP
MIRP PhgP
CcDP UDLD
VTP

| ‘Leop Contrel

L2CP Transparency Test Running

Remote Partner Control Tool

The Loop Control button displays the Remote Partner Control Tool. Input the MAC destination, VLAN tags, VLAN ID, and Priority.

Press the Loop Up button to send a loop up command to the selected remote unit.

Multi_Service_Test Module_Manual_RevDO01 Page 422 of 546



Setup Reasults

Remote Partner Control Tool

MEXT

-
reanfigure

Loop Control - L2CP Loopback

Go back to top Go back to TOC

List of Protocols
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Layer 2 Control Protocol Protocol Identifier L2CP destination address

Spanning Tree (STP, MSTP,
R5TP)

Link Aggregation (LACP)

E-LMI
Link OAM

Ethernet ESMC

PTP

Link Layer Discovery Protocol
(LLDP)

Virtual Station Interface
Discovery and configuration
protocol (VDP)

Port Extender Control and
Status Protocol (PE-CSP)

Port based network access
protocal (PNAC B02.1X)

Shortest Path Bridging (SPB)

Multiple MAC registration
protocol (MMRP)

Multiple VLAN registration
protocol (MVRF)

Multiple Stream registration
Protocol (MSRP)

Multiple ISID registration
protocal (MIRP)

Port Aggregation Control
Protocol (PAgP)

Cisco Discovery Protocol
(CDP)

Cisco Unidirectional Link
Detection (UDLD)

Cisco VLAN Trunking
Protocol (VTP)

Cisco Dynamic Trunking
Protocol (DTR)

Cisco Inter Switch Link (ISL)

Per VLAN Spanning Tree
(PVST/PVST+/RPVST)

Custom Frame #1

Custom Frame #2

LLC= 0x82

Ethertype: 0x8809
Subtypes: 0x01

Ethertype: OxBEEE

Ethertype: 0x8809
Subtype: 0x03

Ethertype: Ox8809
Subtype: Ox0A

Ethertype: 0xB8F7
Ethertype:0x88CC

Ethertype: 0x8940
Subtype: 0x0001

Ethertype: 0x8940
Subtype: 0x0002

Ethertype: OxBE8E

LLC address = OxFE
Ethertype: 0x88F6

Ethertype: 0xBEFS

Ethertype: Ox22EA

Ethertype: 0x8929

protocol type code 0X0104

OUl of 0x00000C and a
protocol 1D of 0x2000.
SMAP format: LLC value
OxAtAA803 Org Id 0x00000C
protocol type 0x0111

SMAP format: LLC value
OxAAAADS Org Id 0x00000C
protocol type Ox2003

SMAP format: LLC value
Ot A803 Org I1d 0x00000C
protocol type 0x2004

SMNAP format: LLC value
OxAAAAD3 Org Id Ox00000C
SMNAP format: LLC value
OxAAAAD3 Org Id Ox00000C
protocol type 0x010

Configurable
Configurable

01-80-C2-00-00-00
01-80-C2-00-00-02

01-80-C2-00-00-07
01-80-C2-00-00-02

01-80-C2-00-00-02

01-80-C2-00-00-0E
01-20-C2-00-00-0E

01-80-C2-00-00-00

01-80-C2-00-00-03
01-80-C2-00-00-00

01-80-C2-00-00-2E
01-80-C2-00-00-20

01-80-C2-00-00-21
01-80-C2-00-00-0E
01-80-C2-00-00-00
01-00-0C-CC-CC-CC
01-00-0C-CC-CC-CC

01-00-0C-CC-CC-CC

01-00-0C-CC-CC-CC

01:00:0C:CD:CD:CD

01:00:0C;00:00:00

01:00:0C:CD:CD:CD

Configurable
Configurable
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15.23 IP Monitoring
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The IP Monitoring tab displays incoming bandwidth statistics. Top talkers displayed in Net Wiz are listed from highest to lowest
bandwidth consumption. Measurements featured in IP Monitoring are the same as BERT Results. Please see BERT Results. IP and

Traffic buttons located in the Application tab display IP and Traffic measurements, respectively.

To perform Trace Route testing (located in Net Wiz > Trace Route), select an IP address and tap Trace Route. Refer to Tools > IP
Tools > Trace Route in TX300S, MTTplus, RXT-1200, or UX400 platform manuals for more information.

Signal

Frame
Pattern

ALMIERR

——————
History

L
 __ _ _ __
Signal
Frame

Pattern

ALMIERR

—
History

] ]
—
Signal
Frame

Pattern

ALMIERR

—————
History
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IP Monitoring

Summary
Events

ST:2017-5- 3 15:40:03

Rx(%)
DHCPV6-SERVER 31.8
NETBIOS-NS 28.3
Unknown(UDP5355) |[13.9
Unknown(UDP1534) |7.5
Unknown(UDP5353) |6.7
Unknown(UDP513) (3.6
Unknown(UDP5678) (3.6

Unknown(UDP17500) 2.2

(4)

Net Wiz
Alarms
Rates

ET:00:00:16

Rx(fls)

9.3E-01
8.3E-01
4.1E-01
2.2E-01
2.0E-01
1.1E-01
1.0E-01
6.5E-02
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IP Monitoring > Application

IP Monitoring

Summary Errors LT

ST:2017- 5- 3 15:40:03
Rx(%)
192.168.0.59 P45
192.168.0.88 10.3
192.168.0.45 66
169.254.166.72 )
192.168.0.197 5.4
192.168.0.153 5.4
192.168.0.30 5.1
192.168.0.7 47
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Net Wiz

Events Delay Rates

ET:00:01:00
Rx(fls)
6.6E-01
2.8E-01
1.8E-01
1.6E-01
1.5E-01
1.5E-01
1.4E-01
1.3E-01

(>

IP Monitoring > IP

IP Monitoring

Detail

Net Wiz

Trace Route

MAC

IP Address Address

9192.168.(.'!.5 NIA NIA

192.168.0.1

a9 NIA NIA

192.168.0.8

8 NIA NIA

192.168.0.4

5 NIA NIA

(<)

Group
Name

Machine

Name frls o

Ping

4.8E0

NIA FAIL 1 15.1

45E0

NIA FAIL 1 14.1

FAIL 27ED 8.4

NIA 1

FAIL 24E0 75

NIA 1
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Net Wiz > Detail

Stop
Traffic

1P

T
\ Stop

———
"~ Application

AT
\ Traffic ]

e
Trace Route
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[ ] IP Monitoring Net Wiz
 __ _ _ __

Detail Trace Route

Sionsl Result

e
Trace Route

Erame TRACEROUTE: Finished

Pattern 192.168.0.164

ALMIERR

——————
History

(« Page 1 of 1 (» )
Net Wiz >Trace Route > Result

[ ] IP Monitoring Net Wiz

Detail Trace Route

Signal

—
Trace Route
Frame R ———

Pattern

ALMIERR

—
History

Net Wiz >Trace Route >Setup
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16.0 Fiber Channel

Fiber Channel Applications
Introduction

Enterprises worldwide rely on complex IT infrastructures to store and maintain critical data and applications. Storage Area Networks
(SANs) have evolved to improve availability, resiliency, performance, modularity and geographical distribution of data storage systems
and Fiber Channel is an important technology for linking SANs together.

Fiber Channel over IP

Often, IP-centric networks are used to connect SAN islands over Local Area Networks (LAN), Metropolitan Area Networks (MAN), or
Wide Area Networks (WAN). An operational IP backbone (Layer 2 or Layer 3 topology) capable of delivering the required bandwidth for
Fiber Channel applications is an absolute prerequisite. The test set equipped with Ethernet and Fiber Channel features is able to verify
FCIP connections in a variety of network configurations.

Switch 1 Fiber Switch 2 Switch 3 Fiber Switch 4
Channel ] ] Channel -
Fabric Fabric

IP Router IP Router

Fiber Channel over SDH/SONET

Service providers have made huge investments in SDH/SONET infrastructure over many decades, hence storage over SONET/SDH
networks are considered an essential part of any operator's SAN extension solution. DWDM networks are perfect for transporting high-
density, high-bandwidth SAN applications over short distances while SDH/SONET/OTN networks are often used for longer distance
applications. The test set is equipped with a strong set of features needed to verify the strategic components and network interconnects.

Key Test Applications

Transport layer - Most customers or providers transporting Fibre Channel are not necessarily trained or concerned with testing the
higher protocol layers -- instead the transport groups tasked with transporting this data across a point-to-point or ring type DWDM network
are more likely to ask: Did data arrive error free or were any bit errors encountered? Was the CRC corrupted or were any code violations
experienced? Testing the transport layer is crucial and normally includes the FC-0 Layer, FC-1 Layer, and parts of the FC-2 Layer where:

e FC-0 addresses the physical layer: the optical fiber, connectors, and associated optical signal parameters.
e FC-1 addresses the transmission protocol encoding/decoding, and special characters used for protocol management.
e FC-2 addresses the signaling protocol layer, which comprises the framing protocol and the flow control process.

The Fibre Channel option addresses all the transport layers by measuring the optical power level and supporting the generation/analysis
of bit errors, order sets, frame delimiters, frame transmission, and the generation of primitive sequences. User defined bytes, fixed test
patterns or industry-standard PRBS patterns can be selected and inserted into the payload field depending on the test layer. Bit error,
CRC error and Code violation insertion are useful features to verify Mux/Demux equipment for error monitoring and detection.
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SDH/SONET/OTN

FC

Fiber DWDM Ring Fiber
Channel Channel
Network Network

TX300S TX300S

Buffer-to-Buffer Credit Estimation - To avoid loss of frames during transmission, the Fibre Channel protocol uses a buffer-to-buffer flow
control mechanism between link partners. During the login process, the remote node informs the local nodes as to the number of receive
buffers it has available. For each frame received, the remote port returns a R_RDY frame to indicate that one of the receive buffers is now
free - the local port in turn increments its available credit counter by one for each R_RDY acknowledgement frame it receives. However,
as the distance between nodes or link partners increases, so does the time it takes for the transmitting node to receive the R_RDY frame
because of signal propagation delay. The standard practice for a 1Gbps Fibre Channel link is to allow 1 buffer credit for each 2km of
distance.

Go back to top Go back to TOC

16.1 Setup

“Fibre Channel ” versus “Fiber Channel”

Confusing naming and spelling conventions have stuck with Fibre Channel during its development.
The word “channel” in no way indicates a preference for channel protocols or environments.

Even though “fibre” and “fiber” are semantically equivalent (“fibre” is the international English spelling),
“Fibre Channel” is the official spelling for the technology.

“Fiber” has come to mean more specifically the optical (glass) media used for long-distance (up to 10
km) connections.

Go back to top Go back to TOC
16.1.1 Test Applications
After selecting the Fiber Channel test mode, the Fiber Channel main menu appears.

If using the UX400-Combo module, refer to the UX400 Platform manual for more details on how to assign a test
w module. Depending on the test platform and installed module, availability of test applications and features may vary.
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Fiber Channel Main Menu

The Fiber Channel Main Menu provides shortcut application buttons for FC BERT, FC RFC 2544, FC Throughput, FC Loopback, and IP
testing.

Some test capabilities or test rates may be specific to the product configuration or may require the purchase of a software option in order
to be displayed or be enabled.

To configure ports and measurements, press Setup on the main menu.

Go back to top Go back to TOC

16.1.2 Port Configuration

P Measurement
r

Speed
Signal Link Protocol(PSP)

Topology

F :
rame Link Management

B-to-B(TX)

Pattern

ALMIERR

——
LASER On

e
History

Fiber Channel - Port Setup

On the Port tab, select from the following options to configure your FC port:

e Speed: Selectable test rates via drop-down menu:
o 1G (1.0625 Gbps)

2G (2.125 Gbps)

4G (4.25 Gbps)

8G (8.50 Gbps)

10G (10.52 Gbps)

16G (14.025 Gbps)

O 0O O O o

e Link Protocol: Enables or Disables the PSP
o Enabling the Primitive Sequence Protocol (PSP) allows link management
o Disabling the Primitive Sequence Protocol (PSP) forces the port into an Active state with no link management
m PSP is an Ordered Set transmitted repeatedly which is used to establish and maintain a link.
m PSP also when this setting is enabled
= When a Primitive Sequence is received and recognized, a corresponding Primitive Sequence or Idle is transmitted in
response. Recognition of a Primitive Sequence requires consecutive detection of 3 instances of the same Ordered
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Set.
= The Primitive Sequences supported by the standard are:
Offline (OLS)
Not Operational (NOS)
Link Reset (LR)
Link Reset Response (LRR)

e Topology: Point-to-Point (P-to-P) mode is supported.
o In Point-to-Point mode, only two ports are used, connected by a fiber optic link. The transmitter of each port is connected
directly to the receiver of the opposite port. There is no ambiguity in addressing, and there is no question of availability.
o Note: Fibre Channel defines three topologies: 1) Point-to-Point, 2) Arbitrated Loop, and 3) Fabric; however, Point-to-Point
topology is the least complex.

e Link Management: Enable or Disable
o Only available when PSP is enabled
o Initializes the Fibre Channel link and manages various states, including link failure, loss of synchronization, loss of signal, or
protocol violations

e B-to-B (Tx): Buffer to Buffer: Valid settings are in the range from 1 to 65535.
Number of local port frame buffers are available to receive frames from another port
Determines how many frames can be sent before receiving R_RDY acknowledgements.
“Credits”, or the number of frames, are negotiated between the n_ports and f_ports at the time of login
Both ports on the link exchange values of how many frames they are willing to receive at a time from the other port. This
value becomes the other port's BB_Credit value and remains constant as long as the ports are logged in.
o Each port also keeps track of BB_Credit_ CNT.
= Transmitter: For each frame transmitted, BB_Credit_ CNT is incremented by 1.
m Receiver: The value is decremented by 1 for each R_RDY Primitive Signal received from the other port.

o o o o

Go back to top Go back to TOC

Measurement

Signal

Frame Results Auto Save

Pattern

ALMIERR
—
LASER On

—
History

Fiber Channel - Measurement Setup

On the Measurement tab, select from the following options to setup your FC measurements:

e Mode: Manual or Timed
o Manual: Measurement is started (by the User) by pressing the Start button and ended when pressing the Stop button.
o Timed: Measurement duration can be programmed in seconds, minutes, hours or days.

e Event Log: Circular or Blocked. When set to Circular, log events may be overwritten with the latest events if the circular buffer fills
up. The oldest event will be deleted so that the new event can be added. When set to Blocked, the log will not be overwritten when
buffer is full and the latest events will not be logged.

e TX Start: Separated or Coupled. Configures how the measurements are started when in BERT and Multiple Streams test modes.

o Separate: Independent control (Start/Stop) of the transmitter is enabled. At the start of the test only the receiver is turned
on -- the user must start the transmitter manually.

o Coupled: Transmitter and receiver are turned on at the same time, and the Tx and Rx measurements start at the same
time at the start of the test.

Go back to top Go back to TOC
16.2 BERT/Throughput
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16.2.1 Overview

The test set complies with ANSI NCITS FC-FS recommendations and has the ability to test 1, 2, 4, 8 and 10 Gigabit Fibre Channel.

e 1/2/4/8/16G Fiber Channel: The unit verifies the 8B/10B PCS Layer with a basic primitive set at FC-1 or FC-2 lower layers.

e 10/16G Fiber Channel: The unit verifies the 64B/66B PCS Layer with a basic primitive set at FC-1 or FC-2 lower layers.
o FC-1 Layer addresses the transmission protocol encoding, decoding, and special characters used for protocol management
o FC-2is the signaling protocol layer, which is made up of a framing protocol and a flow control process

The unit supports the generation and monitoring of: bit errors, order sets, frame delimiters, frame transmission, and generation of primitive
sequences. BERT diagnostics perform a bit-by-bit comparison to find bit errors in the received data pattern. Error Count and Error Rate
for the latest sample are displayed and maintained, as well as totals for all samples from the test start.

The user can use a default frame header or define a custom frame header - the unit takes care of the frame/header setup, creates the
user defined SOF and EOF delimiters and calculates the CRC error checking bytes, which are placed within the frame. User defined
bytes, fixed patterns or industry standard PRBS patterns can be selected from drop-down menus and radio buttons and inserted into the
payload field.

Testing is supplemented with the capability to perform Bit and CRC error insertion. These tests allow users to test their own Mux demux
equipment for error monitoring and detection. The test set displays the BERT test results continuously and any anomaly is recorded in an
event log which is date and time stamped. All results can be saved and exported into ReVeal MX for analysis or customer test report
generation.

Fiber Channel Layers

The Open Systems Interconnect (OSI) model breaks communications into seven layers namely, Physical, Data Link, Network, Transport,
Session, Presentation, and Application. Fibre Channel does not follow the ISO model - instead, the protocol has been broken into five
layers: FC-0, FC-1, FC-2, FC-3, and FC-4.

0S| Reference Model
=
e,
=
TR,
=N

Fibre Channel

=
%
BT o
.
I'_l
—l

LFEEESAEEE R SRR ERRa e

RAEEEEEAAEERAES S B AR RRE

OSil layers versus FC layers

e FC-0 defines the physical portions of Fibre Channel, including the media types, connectors, and the electrical and optical
characteristics needed to connect ports. This level is in the FC-PH standard.
o Signaling
o Media specifications
o Receiver/Transmitter specifications

e FC-1 defines the transmission protocol, encoding, order of word transmission, and error detection. This level is in the FC-PH
standard.
o 8B/10B character encoding (1/2/4/8G FC) or 64/66B character encoding (10G FC)
o Link maintenance

e FC-2 defines the signaling and framing protocol, including frame layout, frame header content, and rules for use. It also contains
independent protocols such as login. This is the bulk of the FC-PH standard.
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Frame format

O 0O 0O 0 0 0o O

Sequence management
Exchange management
Flow Control
Classes of Service
Login/Logout
Topologies
Segmentation and Reassembly

0S| Model Fiber Channel Description
Layer 2: FC-2 Similar to the MAC functionality — Fiber Channel frames are
Data link defined, addressed and CRC are added
Layer 1: FC-1 Similar to the physical layer of the OSI model — Fiber Channel
Physical EC-0 adds basic flow control functionality and ordered sets

e FC-3 defines common services that may be available across multiple ports in a node. This level has no standard now.

Fiber Channel layers and functionality

o Services for multiple ports on one node

e FC-4 defines the mapping between the lower levels of Fibre Channel, and the command sets that use Fibre Channel.

o Upper Layer Protocol (ULP) mapping

Small Computer System Interface (SCSI)

Internet Protocol (IP)

High Performance Parallel Interface (HIPPI)

Asynchronous Transfer Mode - Adaption Layer 5 (ATM-AALS5)
Intelligent Peripheral Interface - 3 (IPI-3) (disk and tape)
Single Byte Command Code Sets (SBCCS)

Go back to top Go back to TOC

16.2.2 Setup

Results

Errar Inj.

FC-1 BERT - Test Frame Setup

Profile: User Defined Profile or Default setting can be used for testing.
Test layer: FC-1 or FC-2 only. Testing at other layers is not supported.

'LASER OnlOff

Contral

T Proflles

e FC-1: Information is transmitted using an adaptive code (8B/10B or 64/66B) depending on test rate and the encoding process
results in the generation of transmission characters.

o The two types of Transmission Characters defined are data and special. Certain combinations of Transmission Characters,
referred to as Ordered Sets, are designated by this standard to have special meaning.

o Ordered Sets are used to identify frame boundaries, transmit primitive function requests, and maintain proper link
transmission characteristics during periods of inactivity.
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Results

Errar Inj.

'LASER Onloiff

Caontrol

“ Profiles
FC-2 BERT - Header Setup

e FC-2: Only FC-2 frames have a header, so these fields are not available for FC-1 frames.
o Defines the framing rules and mechanisms for controlling the different service classes. The following building blocks are
defined by the standard:
Ordered Set
Frame
Sequence
Exchange
Protocol

FC-2 Frame Structure

FC-2 Header

' The FC-2 header is only 24 bytes long. Header settings do not affect the transmission or reception of
L] the FC-2 frame.

Go back to top Go back to TOC
Understanding the Basic Test Channel Frame Structure

The Fibre Channel standard defines a variable frame length consisting of 36 bytes of overhead and up to 2112 bytes of payload for a total
maximum size of 2148 bytes.

e SOF and EOF
o A Start of Frame (SOF) delimiter and End of Frame (EOF) delimiter mark the beginning and end of each Fibre Channel
frame
o Available for both FC-1 and FC-2 frame formats
e Frame Header
o Is the first field of the frame content and immediately follows the SOF delimiter and is transmitted on a word boundary
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o Is used to control link operations and device protocol transfers as well as detect missing or out of order frames
o Available in FC-2 frame format only
e CRC - The Cyclic Redundancy Check (CRC)
o |s a four byte field that follows the Data Field and is used to verify the data integrity of the Frame Header and Data Field.
o SOF and EOF delimiters are not included in the CRC verification
o The CRC field is calculated on the Frame Header and Data Field prior to encoding for transmission and after decoding upon
reception

Frame Delimiters

A frame delimiter is an Ordered Set that immediately precedes or follows the contents of a frame. Separate and distinct delimiters shall
identify the start of a frame and the end of a frame and shall be recognized when a single Ordered Set is detected. An Ordered set is
described below.

Ordered Set

An Ordered Set is a four-character combination of data and special Transmission Characters. Ordered Sets provide the ability to obtain
bit and word synchronization that also establishes word boundary alignment. The three types of Ordered Sets are:

e Frame Delimiters
o (SOF) Start-of-Frame
o (EOF) End-of-Frame

e Primitive Signals
A Primitive Signal is an Ordered Set designated to have special meaning. All FC_Ports shall at a minimum recognize R_RDY and
IDLE Primitive Signals. All Primitive Signals not recognized by the FC_Port shall be treated as an IDLE.
o lIdle: Idle is a Primitive Signal transmitted on the link to indicate that link initialization is complete and to maintain link
synchronization
o (R_RDY) Receiver Ready

e Primitive Sequence

(OLS) Off-line

(NOS) Not Operational

(LR) Link Reset

(LRR) Link Reset Response

o o o o

Start of Frame (SOF) and End of Frame (EOF) Delimiter setup

The Start-of-Frame (SOF) delimiter is an Ordered Set that immediately precedes the frame content. There are multiple SOF delimiters
defined for Sequence control. SOF indicates that a Frame will immediately follow and indicates which class of service the Frame will use.

The value of the SOF field determines the class of service associated with the FC frame. Several Classes of service are specified in Fiber
Channel but only Classes 1,2,3 & 4 are described below. Classes 1, 2, and 3 are topology independent, however, Classes 4 and 6
require a Fabric. If the Fabric is not present, the service is provided as a special case of point-to-point. FC_Ports are not required to
support all classes of service.

e Class 1: Dedicated physical connection with delivery confirmation. This class of service has three phases:
o Setting up the connection
o Transferring the information
o Closing down the connection
e Class 2: Frame multiplexed service with delivery confirmation. No dedicated connection between the two communication parties is
established. This class of service allows a stream of frames to be sent to different destinations quickly. Class 2 also requires frame
confirmations by the recipient.
e Class 3: Is sometimes called "datagram". It is "connectionless" service with the Fabric multiplexing frames at frame boundaries, if
a Fabric is present. If a Fabric is not present, this service becomes a special case of point-to point.
e Class 4: Is a service that uses a virtual circuit established within a Fabric and between two communicating Nx_Ports to transmit
frames to each other using a fabric-managed fractional bandwidth allocation protocol. This service requires a Fabric.

The following SOF Service Class selections are available:

e SOF Initiate (SOFix)
A Sequence shall be initiated and identified by using SOFi1, SOFi2, SOFi3, or SOFi4 in the first frame. SOFix is used to represent

these four SOF delimiters.
o SOF_i3: Contains a code value of 0x2E indicating SOF Initiate Class 3. A SOFi3 should be used on the first frame of a
Sequence for Class 3 Service.
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e SOF Normal (SOFnx)
The following delimiters identify the start of all frames other than the first frame of a Sequence based on class of service. SOFnx is
used to indicate SOFn1, SOFn2, SOFn3 and SOFn4.
o SOF_n3: Contains a code value of 0x36 indicating SOF Normal Class 3. The SOFn3 shall be used for all frames except the
first frame of a Sequence for Class 3 Service.
e SOF Fabric (SOFf)
o SOF_f: Contains a code value of 0x28 indicating SOF Fabric. If an Nx_Port or Fx_Port receives a Class F frame, indicated
by an SOFf delimiter, it shall be discarded by the Nx_Port or Fx_Port. The receiving Nx_Port or Fx_Port may send an

R_RDY
Payloas S0 Header -.

LASER OnIOf

“ Contrel

* Profiles

FC-2 BERT - SOF Setup

End of Frame (EOF)

The End-of-Frame (EOF) delimiter is an Ordered Set that immediately follows the CRC and is transmitted on a word boundary. The EOF
delimiter designates the end of the frame content and is followed by Idles. There are three categories of EOF delimiters found in the Fiber
Channel standard, however the test set only supports the first category that indicates that the frame is valid from the sender's perspective
and potentially valid from the receiver's perspective.

The following selections are available:

e EOF_t: Contains a code value of 0x42 indicating EOF Terminate. The EOFt indicates that the Sequence associated with this

SEQ_ID is complete. EOFt is used to properly close a Sequence without error.
e EOF_n: Contains a code value of 0x41 indicating EOF Normal. The EOFn identifies the end of frame when one of the other EOF

delimiters indicating valid frame content is not required.

Payloas S -.

&

(o)
‘LASER OnlOff
“ Contrel
“ Profiles

FC-2 BERT - EOF Setup
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Payload

The test set implements and observes "Methodologies for Jitter and Signal Quality Specification (MJSQ)". A major goal of MJSQ is to
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improve the relationship between measurements on signals and receiver performance in terms of bit errors. The unit transmits a
"compliant pattern" which consists of a valid Fiber Channel protocol frame (SOF, payload, CRC, EOF) containing a test pattern as the
payload. Different payload selections are available depending on the Fiber Channel layer to be tested. The payload consists of 0 to 2112
bytes, and is sent in 4 byte increments, otherwise it is considered to be a misaligned frame.

FC-1 Payload (test pattern)
Layer 1 test patterns are formatted using the 8B/10B symbol format and include the PCS layer as part of the BER pattern.

CRPAT, CSPAT, and CJTPAT test patterns according to NCITS-TR-25-1999 and MJSQ, are designed to evaluate frequency fluctuations,
transceiver noise and phase jumps caused by jitter and other anomalies. These test patterns are described briefly as follows:

e CSPAT: Compliant Supply Noise Pattern
o Represents worst case power supply noise
e CRPAT: Compliant Random Pattern
o Provides broad spectral content and minimal peaking for the measurement of jitter at component or system level
e CJTPAT: Compliant Jitter Test Pattern
o Jitter Tolerance Pattern that stresses a receiver by exposing it to extreme phase jumps thereby stressing the clock data
recovery (CDR) circuitry
o The pattern alternates between repeating low transition density patterns and repeating high transition density patterns

Paylead
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FC-1 BERT - Payload Setup

FC-1 Test Patterns

CRPAT sequence is offered for TX jitter measurements.

CRPAT and CJTPAT are available for RX jitter tolerance measurements - use these test patterns to
test the resilience of the receiver (Clock Data Recovery - CDR) and its tolerance to signals with jitter.

Go back to top Go back to TOC

FC-2 Payload (test patterns)
Layer 2 "Compliant" test patterns are modified to resemble a true Fiber Channel frame - the pattern's format is similar to a basic frame
which includes a Start of Frame Delimiter (SFD), End of Frame Delimiter (EFD), and Cyclic Redundancy Check (CRC).

Pseudo Random Bit Sequences (PRBS) are commonly used to test the signal integrity of high-speed links and are defined in ITU-T
0.150 & 0.151 Recommendations — These legacy SONET/SDH/PDH test sequences may appear random but they have specific
properties that can be used to measure the quality of a link. PRBS patterns can be normal or can be inverted.

e 2E31-1: 147 483 647-bit pattern used for special measurement tasks, (e.g., delay measurements at higher bit rates)

e 2E23-1: 8 388 607 bit pattern primarily intended for error and jitter measurements at bit rates of 34 368 and 139 264 kbps

e 2E15-1: 32 767 bit pattern primarily intended for error and jitter measurements at bit rates of 1544, 2048, 6312, 8448, 32 064 and
44 736 kbps

e 2E11-1: 2047 bit pattern primarily intended for error and jitter measurements on circuits operating at bit rates of 64 kbps and N x
64 kbps
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FC-2 BERT - Payload Setup

BERT Testing Tips

A BERT samples every incoming bit and looks for something that doesn't occur often. This traditional
method typically used in SONET/SDH measurements, can however take a very long time. For
example, in a 1Gbps Fiber Channel system, errors occur on average once every 1000 s (about 17

Min) for 1x10~12 BER, so you would need to detect at least 10 to 100 errors before you can have
confidence in your measurement. Bear in mind that for a quick measurement, you need a test pattern
that repeats frequently. A PRBS-11 sequence (2047 bits) repeats many times a second at a 1-Gbps
rate, however a PRBS-31 pattern, with 2 billion bits, repeats only every 2 s at 1 Gbps.

A general rule of thumb is to choose a PRBS that is closest to the nature of the data you will be
passing through your network. Patterns between 2111 and 2311 (such as 215_1 and 223—1) offer
good gradual steps in difficulty that allow you to see where networks fail, or how much margin you
have beyond pass/fail thresholds.

Bit errors can affect the data frames - these frames will be re-transmitted at the request of the upper-
layer protocols. If the FC link suffers a lot of bit errors, you may experience a slight performance loss.
These bit errors can also affect the Receiver Ready (R_RDY) messages. A R_RDY is never repeated,
so the buffer credit is one BB_Credit short until the link is reset.

The Fiber Channel standard allows a 1 x 10E-12 maximum error rate.

Go back to top Go back to TOC
Header Setup (FC-2 only)

The FC-2 Frame Header is subdivided into the fields as shown in the diagram below.
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Payload CRC EOF
(0 to 2112 bytes) (4 bytes) | (4 bytes)

FC-2 Header Format

The Frame Header is the first field of the frame content and immediately follows the SOF delimiter. The Frame Header is used to control
link operations and device protocol transfers as well as detect missing or out of order frames. The values of each field can be edited
depending on network setup and test scenario. A brief description of each parameters is provided below.

Payloas
R_CTL
CS_CTL
Type
SEQ_ID
5EQ_CH
oX_ID

Farameter 00-00-00-00 —_—
LASER OnfOff

Contral

= Proflles

FC-2 Header Setup

e Routing Control (R_CTL):
o The R_CTL field is a one-byte field in Word 0 Bits 31-24 that contains routing bits and information bits to categorize the
frame function.
o When used in combination with the TYPE field (Word 2, bits 31-24), it provides an FC_Port with assistance in frame routing,
data routing, or addressing.
o The R_CTL field is further subdivided into the ROUTING field (bits 31-28) and the INFORMATION field (bits 27-24).

e D_ID Address ldentifier:
o Destination Identifier is a three-byte field (Word 0, Bits 23-0) that contains the address identifier of the destination Nx_Port.
o Each Nx_Port has a native N_Port_ID that is unique within the address domain of a Fabric. It may also represent hunt
groups, domain controllers, and other servers.

e Class Specific Control (CS_CTL)/Priority:
o When bit 17 of F_CTL is set to zero, Word 1, bits 31-24 of the Frame_Header is defined as the CS_CTL field.
o Contains management information for the class of service identified by the SOF. The meaning of the CS_CTL field is
dependent on the class of service.
o When supported by FC_Ports, the Priority field shall be used to resolve resource contention or to determine the order to
deliver frames. The definition and use of the Priority field is class dependent.

e S_ID Address Identifier:
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o The S_ID is a three-byte field (Word 1, Bits 23-0) that contains the address identifier of the source Nx_Port.

e Type (Data Structure Type):
o The data structure type (TYPE) is a one-byte field (Word 2, Bits 31-24) that identifies the protocol of the frame content for
Data frames.

e Frame Control (F_CTL):
o The Frame Control (F_CTL) field (Word 2, Bits 23-0) is a three-byte field that contains control information relating to the
frame content such as exchange, retransmission, or sequence control. It is also used to identify the function of the
CS_CTL/P field.

e Sequence Identifier (SEQ_ID):
o The SEQ_ID is a one-byte field (Word 3, Bits 31-24) assigned by the Sequence Initiator that is unique for a specific D_ID
and S_ID pair while the Sequence is open.
o Both the Sequence Initiator and the Sequence Recipient track the status of frames within the Sequence using fields within
the Sequence_Qualifier.

e Data Field Control (DF_CTL):
o Data Field Control (DF_CTL) is a one-byte field (Word 3, Bits 23-16) that specifies the presence of optional headers at the
beginning of the Data_Field for Device_Data or Video_Data frames.
o DF_CTL bits are not meaningful on Link_Control or Basic Link Service frames.

e Sequence count (SEQ_CNT):
o The sequence count (SEQ_CNT) is a two-byte field (Word 3, Bits 15-0) that indicates the sequential order of Data frame
transmission within a single Sequence or multiple consecutive Sequences for the same Exchange.

e Originator Exchange_ID (OX_ID):
o The Originator Exchange_ID is a two-byte field (Word 4, Bits 31-16) that identifies the Exchange_ID assigned by the
Originator of the Exchange.
o Each Exchange is assigned an identifier unique to the Originator or Originator - Responder pair.

e Responder Exchange_ID (RX_ID):
o The Responder Exchange_ID is a two byte field (Word 4, Bits 15-0) assigned by the Responder that provides a unique,
locally meaningful identifier at the Responder for an Exchange established by an Originator and identified by an OX_ID.

e Parameter:
o The Parameter field (Word 5, Bits 31-0) has meanings based on frame type.
o For Link_Control frames, the Parameter field is used to carry information specific to the individual Link_Control frame.
o For Data frames with the relative offset present bit set to 1, the Parameter field specifies relative offset, a four-byte field that
contains the relative displacement of the first byte of the Payload of the frame from the base address as specified by the
ULP.

For detailed information, please visit http://www.incits.org/ and download the Fiber Channel FRAMING AND SIGNALING-2 (FC-FS-2)
standard.

Go back to top Go back to TOC
16.2.3 Traffic Generation and Error Injection
Traffic Setup

e Traffic Flow: Select from Constant, Ramp, or Burst traffic flow - available selections depend on FC-1 or FC-2
o Constant: Continuous traffic (no traffic shaping)
o Burst: Two burst bandwidths are configured with variable burst time in seconds
o Ramp: Start and stop bandwidths are configured along with the bandwidth step size and duration

e Frame Size: Set the frame size in bytes.
o Available in FC-2 mode only
o Valid settings are 56 bytes to 2148 bytes.
o The frame length includes the SOF and EOF overhead bytes.

e Constant Bandwidth: Configure the transmit rate or bandwidth in %
o Valid settings are 1% to 100% in 0.01% increments
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FC-BERT/FC-Throughput Traffic Setup
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Error Injection Setup
Error injection can be performed during a test. The type of errors and error injection rate or flow are configured in the Error Injection tab.

e Error type: Select from Bit and CRC.
¢ Injection Flow: Determines how the selected errors will be injected. The user can select a single error injection, a specific count,

or error rate.
e Count:When Count is selected, configure the error count via the numeric pop-up keypad.

Header

Errar Type

Injection Flow

'LASER Onloiff

Caontrol

“ Profiles

FC-BERT/FC-Throughput Error Injection Setup

Once the test is running, error injection can be enabled by selecting the Error Injection button from the action drop-down menu at the top
of the screen. Press the Error Inject button to start injecting errors.

Header Traffic

Signal RTD Measurement

SDT Measurement Trigger(>us)

Frame
SDT Violation Threshold(us)

Pattern

ALMIERR
—
" LASER Off

e
History
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FC-1/2 Throughput - General

Go back to top Go back to TOC
General tab (Throughput only)

e RTD Measurement: Enable or Disable Round Trip Delay Measurement

e SDT Measurement Trigger (>ps): Any inter-frame gap that is equivalent or greater than the configured threshold will trigger the
SDT measurement. This is useful if a known threshold is expected from a given network under test. For example, if the known
switchover time is 50ms, the trigger can be set to a value slightly below 50ms to assure that the SDT is measured.

e SDT Violation Threshold (us): Triggers an SDT Violation event in the event log. This is helpful for historical purposes during any
given test. If the measured SDT is equivalent or greater than the configured threshold an SDT Violation event is counted.

Go back to top Go back to TOC
16.2.4 Starting Measurements

o Start button: Click to start the measurement.
e Laser button: Can be turned On or Off to make adjustments to the fiber patch cord, etc.
e TX Start button: Activate the Transmitter to initiate the BER measurement.

Results
Signal
Signal Summary Events
ST:12:58:30 ET:00:00:03
RX
Pattam Line Rate (bps) 2125.00M 2125 00M
Framed Rate (bps) 0,00M 0.00M

= Frame

) ALMIERR Data Rate (bps) 0.00M 0.00M O —
Utilization (%) 0.00% 0.00% | LASER OnfOff

< WETEE | o Bytes 0 b

4 b . Contrel

| Files | A —.
[, R *_ Profiles
| e

FC-1/2 BERT - Prior to Starting
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16.2.5 Results
Summary

e Line Rate: Indicates the transmitted and received bit rate
o 1.0625 Gbps, 2.125 Gbps, 4.25 Gbps, 8.50Gbps, or 10.52 Gbps, 14.025G, 16G displayed in Mbps
Framed Rate: Total number of frames including overhead of any type per second (Mbytes)
Data rate: Total count of frames with payload data per second (Mbytes)
Utilization: Bandwidth utilization in %
# of Bytes: Number of bytes transmitted versus bytes received.
BB Credits Used: Number of Buffer Credits used.

Summary (Throughput only)

e Total Frames: Total number of frames transmitted versus frames received
o Bad Frames: Number of frames transmitted but not received.
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Results

Delay Slanal

Summary Errars Ewvents

5T:12:14:18 ET:00:01:48

TX RX
Line Rate (bps) 2125.00M 2125.00M
Framed Rate (bps) 170004 7 00.0%M

Data Rate (bps) 1649, 84M HEdaa3m
Utilization [35) 100.,00% HOD.00% LASER OnlOff!
T (4 of Eiyres 20720518268 POTA054TAAA

Caontrol

“ Profiles

FC - BERT - Summary

Setup Results 'T

Events Traffic Delay Rates

—
: Restart
Signal Errors Alarms S

ST:2017-6-7 17:01:04 ET:00:00:07 X stop
T RX
Pattern Line Rate (bps) 2125.000M 2125.000M
Framed Rate (bps)  |1679.917M 1679.932M
® ALMIERR 1649.799M 1649.813M
100.000% 100.000% LASER Off
737554 737557
Bad Frames 0 0
BB Credits Used

Frame

—.
. Err Inj.

e,
History

FC - Throughput - Summary
Go back to top ktoT

Errors

Current and Total values for:

Bits: Number of bits received

BER: Bit error ratio based on PRBS received or ratio of payload bit errors to total received payload bits

Symbol: Symbol error or Code Violation is a bit error or disparity error occurring in a primitive sequence or Ordered Set
FCS/CRC: Number of frames with either a bad or missing CRC or Frame Check Sequence

Oversize: Number of Oversize frames received (> 2112 bytes)

Undersize: Number of Undersize frames received (< 28 bytes)

Errors (Throughput only)

o Frame Loss: Number of frames lost
e Frame Loss (%): Percentage of frames lost
e 0OOS: Number of out-of-sequence frames received
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Alarms

Current and Total values for:

Service Disruption

Multi_Service_Test Module_Manual_RevDO01

Results

Traffic A Slanal

Summary Ewvents

Current

]
0.000000E+00
]

o
o [ESER OnloR:
o

Caontrol

“ Profiles

BERT - Errors

Events
Summary

Current

]
BER 0.000000E-+00 0.000000E+00
Symbaol 0 0
FCSICRC 0 [}
Frame Loss 0 o
Frame Loss % 0.000% 0.000%
0o0s ] ]

<& Page 1of2 o

e
LASER Off

Throughput - Errors (Page 1)

Setup Results
Ewvents Traffic Delay Rates
Summary Alarms
Current
Oversize 1]

Undersize o

" LASER Off

Throughput - Errors (Page 2)

LOS: Number of times the Link has transitioned to a Loss of Signal state in the measurement interval. Generally loss of optical signal.
LOSync: Number of times the Link has transitioned to a Loss of Sync state in the measurement period
Pattern Loss: Number of times test pattern or test sequence was lost
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Current: Current disruption in ms

Total: Total measurement period

Last: Last disruption measurement time

Min/Max: Minimum and Maximum disruption time

No. of Occurrences: A count of the disruption events over the measurement period

O 0O 0O o o

Setup Results Stop

Traffic Dalay Slgnal
Summary Errors Events TS
Current Tx Stap

LOS [ms) o
LO5Syme ]

. Eminj.

Pattarn Loss o

Service Disruptien (ms) —
LASER OnlOff

Contral

m T— No. of Decourrances | W
FC-BERT/FC-Throughput - Alarms
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Service Disruption Test (SDT) (Throughput only)

Total: Total cumulative service disruption for the duration of the test.

Last: Last SDT measured during the test.

Min/Max: Minimum and maximum SDT measured during the test.

No. of Occurrences: Number of service disruption events (SDTs).

No. of SDT Violations: Number of instances the SDT threshold was met or exceeded.

Setup Results
Events Traffic Dalay
Summary Errors
Service Disruption
Total
Last
Min/Max 0.00us
No. of Occurrences ]

No. of SDT Vielations o

" S0OT Reset s

FC-Throughput Results - SDT
Go back to top Go back to TOC
Events

Time stamped event table:

Time: Indicates when the test was started, an anomaly occurred or a test was stopped
Event/Event Type: Indicates type of anomaly

# of Events: Indicates the number of times the event occurred

Test: Indicates the test mode
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Setup Results

Traffic Delay Slanal

Summary Errars
Time Events
a0- §-2011 12:14:19 [Test Started
30- §-2011 12:20:58 | CRC Errors
30- §-2011 12:21:02 | CRC Errors

Page 1of1 o “Contrel

“ Profiles

BERT - Events

Setup Results ‘i.t;:-p
Summary Errors Alarms - .
+ Hastart -

Traffic Rates ————

| m—
Time Ewvent Type # of Events Test | TX Stop
2017- 3-2 18:11:65 LOS Begin Throughput

2017-3-2 18:11:54 Test Started Throughput

“TREERon

< Page 1 of 1 o

Throughput - Events
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Traffic Distribution Overview

Graphical representation of:

e Frame type: Test frames in BER mode
e Traffic type: Class of service set by the SOF delimiter
e Frame size:
o FC-1 mode - the frame size is determined by the test sequence being used
o FC-2 mode - the frame size corresponds to the frame size configured in the traffic menu

Setup Results Stop
Errers S
Rastart
Delay Slgnal S5

Tx Stap

Tast Framas

Contral

“ Profiles

FC-BERT/FC-Throughput - Traffic Summary
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Traffic Distribution Details - Frames

e RX (Received) Frames
o Total: Total number of frames received
o Test: Number of test frames received
o Non-Test: Number of non-test frames received
e TX (Transmitted) Frames
o Total: Number of test frames transmitted
e Flow Control: Flow control is the FC-2 control process to pace the flow of frames between Nx_Ports, an Nx_Port and the Fabric
and within the Fabric to prevent overrun at the receiver.
o Flow control is managed between Nx_Ports (end-to-end) and between FC_Ports (buffer-to-buffer). Flow control
management has variations dependent upon the service class, however Class 3 uses only buffer-to-buffer flow control.
¢ RR-RDY: For Class 3 frames transmitted and received, a R_RDY is issued when a receive buffer is available.

Memory or “buffers” to temporarily store frames as they arrive and until they are assembled in sequence, and delivered to
the upper layer protocol. Buffer Credits are the number of frames a port can store. To track the number of frames
transmitted for which R_RDY responses are outstanding, the transmitting FC_Port uses the BB_Credit_CNT.

e BB Credits Used: The number of unacknowledged or outstanding frames awaiting R_RDY responses from the directly attached
FC_Port.
e BB Credits Available: The number of frames transmitted and received R_RDY responses from the directly attached FC_Port.

| — | Frames Frame Size
—_— 5

|RX Frames
—
Restart ;

TX Frames

Flew Contrel
RR_RDY

BB Credits Used
BB Credits Available

1 T
| “TRSER Off

|

|

|

!

Total |
) |

|

|

|

FC-BERT/FC-Throughput - Frame Distribution
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Traffic Distribution - Traffic Type

Fibre Channel supports three classes of services, and a fourth which is a combination of classes 1 and 2.
Similar to ATM, different classes allow Fibre Channel to support a variety of communication needs.

e Class 1: Provides a circuit-emulation service for time-sensitive applications such as video teleconferencing.
o Designed for dedicated, non-bursty links between supercomputers. Class 1 traffic is circuit-switched.

e Class 2: Provides guaranteed delivery for connectionless traffic.
o Class 2 traffic is switched on each frame rather than on a connection. An acknowledgment from the destination provides an
end-to-end guarantee of delivery.

o Class 3: Offers a best-effort connectionless service.
o Class 3 is similar to Class 2, except that no guarantee is given for delivery.
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FC-BERT/FC-Throughput - Traffic Type Distribution
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Frame Size Distribution
Indicates the number and percentage of different frame sizes received during the test period.

Frames Frame Size Stop
Distribution
=266
26 - 54E T
&5 - 1248 ' '
128 - 2628 o Eminj.
55 - 5038 ' '
512 - 10208
1024 - 21408 bagei428 ' 'LASER Onlof

Rastart

X Btap

Caontrol

“ Profiles

FC-BERT/FC-Throughput - Frame Size Distribution
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Delay

Frame Arrival Delay or Latency is the round-trip delay experienced by a frame as it traverses the fiber link or network. The difference
between the transmitted time and received time is the measured delay.

Indicates the Current, Minimum, Maximum, and Average frame arrival delay during the test period.
Delay (Throughput only)

Current, Minimum, Maximum, and Average Round-Trip Delay during the test period is also displayed.
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Frame Rate Summary
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Delay
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Results
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FC - Throughput - Delay

Graphical representation of the Frame rates and Data rates.
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Frame

Pattern
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e

History
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Frame Rate Details

Setup
Summary Errors Alarms

Events Traffic

Frame Rate

104580
Framesisec

Results

Data Rate Efficiency

AT
- LASER Off

1649.602

Mbps

FC-BERT/FC-Throughput - Frame Rate Summary

Tabular representation of the Transmitted and Received frames and the corresponding Data Rates in Mbps.
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Rate Details

Framesisec TX RX
Current 104578 104578
Minimum 14E0E 14605
Mazximum 104578 104579
Avarage 0358 1oEE2e
Data Rate (Mbis) TX RX

Currant 649,84 649,83
Miniemum 230.42 230.42 ‘LASER OnfOff
.. I |Maimum 1649,84 1640.83

Average 163327 163327

- Contral

LY Files

Prafiles

FC-BERT/FC-Throughput - Frame Rate Details
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Signal
Level (Page 1)

The Signal tab displays the Level and Frequency screen. Page 1 displays the level measurement Loss of Signal (LOS), and the
Saturation level for optical signals is shown graphically, including the level measurement in dBm.
L] Setup

Summary Errors
Signal Events Traffic

Frame
Pattern

ALMIERR

— * LASER Off
. History °

L
4 Page 1 of 3 o

FC-BERT/FC-Throughput Signal - Level (Page 1)

Optical Information (Page 2)

Page 2 displays the Optical module XFP information which includes Vendor name, Part number, and Optical Wavelength.

Setup Results

Summary Errors
Signal Events Traffic
5FP Optical Module Information
Vendor FIMISAR CORP.
Pattern Part Number FTLF1318FP1BTL

Wavelength [nm) 1310.30

Frame

ALMIERR

#

Histery
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FC-BERT/FC-Throughput Signal - Optical Information (Page 2)

Frequency (Page 3)
Page 3 displays the Frequency information which includes:

Current [bps]: Indicates current frequency level.

Offset [ppm]: Indicates the frequency offset.

Min [ppm]: Indicates the minimum frequency detected.
Max [ppm]: Indicates the maximum frequency detected.

T Setup Results
——— e

Summary Errors
o signal Events Traffic
5FP Optical Module Information
Vendor FINISAR CORP.
Pattern Part Number FTLF1318FP1BTL
Wavelength [nm) 1310.30

Frame

ALMERR

Histary

FC-BERT/FC-Throughput Signal - Frequency (Page 3)
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16.3 RFC 2544

The RFC 2544 Ethernet test suite is adapted to Fiber Channel circuits to verify 1Gbps, 2Gbps, 4Gbps, 8Gbps, 10Gbps and 16Gbps SAN
networks. The automated RFC 2544 test routine/analysis ensures repeatable installations:

Check buffer parameters needed to achieve desired Service Level Agreement (SLA)
Determine optimum buffer size - Capacity versus link speed

Determine minimum buffer credits for selected throughput for each frame length
Measuring throughput at various buffer credit sizes to check link quality

SDH/SONET/OTN

DWDM Ring Fiber

Channel

Network ,

Fiber
Channel

Network | F’)

TX300S TX300S

The test methodology is the same as for Ethernet testing. Please refer to the REC 2544 section for details.

Go back to top Go back to TOC
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16.4 Loopback

The Loopback function can be found on the Fiber Channel Home menu.

_ e | Test Layer

= Signal

= Frame

Pattern

ALMERR - :
LASER OnfOff'

Contral

Prefiles

FC-1/2 Manual Loopback Setup

Modes of operation: Manual and Responder (future)

Mode (FC layer): FC-1 or FC-2 Layer loopbacks are supported. In FC-2 mode, the destination and source IDs (D_ID and S_ID) are
swapped including any other relevant Header fields (e.g., OX_ID, RX_ID, etc.).

7 o[ Test Layer

= Signal
= Frame
Pattern

ALMERR - :
LASER OnfOff'

Contral

Prefiles

FC-1/2 Manual Loopback Active

To enable the loopback, press Start from the drop-down menu. Once the loopback is enabled, a message appears indicating that the
loopback is active.

Go back to top Go back to TOC

16.5 Packet Capture

The packet capture function can be used to capture packets to Fiber Channel test ports. The packet capture format is compatible with
Wireshark and can be viewed on a PC.

The following packet capture options are available in the Capture Mode tab:

Profile: Drop-down selections are Default, Delete, Save, Save As...

Mode: Automatic. Packet capture is automatically started when pressing the CAP ON function key.
Buffer Size: Defines the size of the storage allocated to packet capture.

Truncate: Captures the whole frame or first number of bytes of that frame.

Tap on the Filter tab to select frame header parameters to filter for. Refer to Header Setup (FEC-2 only) for a brief description of each
parameter.

Press the green Start button to begin packet capture. To store these results packets:
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1. Press Stop, then press Save as.
2. Enter a name for the results file, and then press Apply to save the file. The file is saved under the Files folder on the unit in pcap
format. The file can be later exported to a PC and analyzed using Wireshark.

Capture Mode

Mode
Disable

Disable

Filter

Signal
Frame
) Pattern
ALMIERR
f——r——

_ History . % v " MX Discover

|
=
esmc_20140611_194046

SPACE

‘ Symbel | Del | @

Capture Save
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17.0 CPRI/OBSAI Testing

o Overview
o Interface Specifications
e CPRI Testing

o Test Ports

o Test Modes
CPRI Unframed Setup

o Test Pattern

o Traffic Pattern

o Error Injection
CPRI Unframed Results

o Summary
Signal
Errors
Alarms
o Events
CPRI Layer 1 Framed Testing
o Setu
o Results
o L1RTD
CPRI Layer 2 Framed Testing
o Setup
Results
CPRI Round Trip Delay
SDT Results
Control Words
Erame Capture
o Wander
CPRI Layer 2 Monitor

o Setup
Results

o O o

O 0O O O o

o
o Service Disruption Test (SDT) Results
o

Control Words

CPRI Overview

¢ CPRI stands for Common Public Radio Interface

e This protocol has been developed by Ericsson AB, Huawei Technologies Co. Ltd, NEC Corporation, Alcatel Lucent and Nokia

Siemens

It is an industry cooperation aimed at defining a publicly available specification for the key internal interface of radio base stations

between the Radio Equipment Control (REC) and the Radio Equipment (RE)
The standard is public and can be downloaded from http://www.cpri.info

OBSAI

e OBSAI stands for Open Base Station Architecture Initiative
e This protocol has been developed by Hyundai, LGE, Nokia, Samsung and ZTE
e OBSAI Rates range from 728 Mbps to 6.8 Gbps

Go back to top Go back to TOC

17.1 Interface Specifications
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Network Interface
<

Common Public Radio Interface

e CPRI specification defines only Layer 1 and Layer 2
e Specification written with the goal to be generic enough to support scalable rates, physical access medium type, and air interface

technologies

Go back to top Go back to TOC

Protocol Stack

CPRI Layer 2

CPRI Layer 1
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Physical Layer

Control &

User Data SYNC

Framing & Time Division Mux.
Line coding: 8b/10b

Electrical PHY

Management

Optical PHY

The following Line bit rates are defined from the standard:

e Line Coding:

Data Link Layer

Physical Layer

Radio Base Station System
Radio Equipment Control (REC) Radio Equipment (RE)
Control & Sync User Plane Control & Sync User Plane
Mgmt Mgmt Air Interface
> T
Layer 2 Layer 2
Layer 1 W Layer 1
Master port | Slave port

o 8B/10B line coding shall be used for serial transmission according to IEEE 802.3-2005, clause 36. (Same encoding as used
for Gigabit Ethernet and Fibre Channel)

o Bit Error Correction/Detection:

o The physical layer is designed in such a way that a very low bit error ratio can be achieved without expensive forward error

correction schemes. Therefore, no general bit error correction is applied at Layer 1.

o The RE and the REC shall support detection of 8b/10b code violations. Link failures shall be detected by means of 8b/10b

code violations.
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8B/10B Encoding - What is it and Why is it Used?

e 8b/10b is the line code used for Gigabit Ethernet and Fibre Channel.

e |t maps 8 bits of data into a 10 bits symbol, each 8 bits can map into 2 possible 10 bit symbols.
The symbols are chosen so that there is a limit of 5 consecutive equal bits and the difference of
the count of Os and 1s is no more than 2.

e The goal is to achieve DC balance by having a running disparity of 1s and Os and to provide

' enough state changes to allow clock recovery.

e Clock recovery is particularly important because in the CPRI implementation, the RE must

o recover timing from the 8B/10Bencoded line rate and regenerate the original reference
frequency to the required UMTS accuracy.

¢ In addition the 8b/10b has several error detection mechanisms: Validation of correct codes
(only 268 of the possible 1024 10-bit codes are used)

o Validation of correct running disparity
o Validation that running number of 1s or Os does not exceed 5

Go back to top Go back to TOC

Multi_Service_Test Module_Manual_RevDO01 Page 455 of 546



17.2 CPRI/OBSAI Ports and Test Modes

Test Ports

TX300S Module

Test App 2 Test ports Test App 1 Test ports
S— S ——— S —

7 o B N 0% Cix ¥ Y G - [ ]
o ] T [ J o A
<=0 £ & B0 o GE
0 O Q‘ V01 00BmaT O O Wi 1cosmat |
1 itn
L g Re Rt =

e

L g

xR

E Rit
uis s EIEVEASTM OS]

CPRI/OBSAI Framed CPRI/OBSAI Framed
and Unframed testing and Unframed testing
up to 6.144 Gbps up to 6.144 Gbps

CPRI Unframed testing CPRI Unframed testing
at 9.8304 Gbps at 9.8304 Gbps

TX320S/MTTplus-320S Modules

Test App 1 Test ports

SFP+ Port 1 SFP+ Port 2 CPRI
CPRI/OBSAI L2 Monitoring
Up to 9.8G

TX340S Module

SFP+ Port 1 SFP+Port 2
CPRUDBSAI Up CPRILZ
to 12168 Manitaring

RXT-3900 Module
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Test Modes

Ext CLK ‘ CT e, ,__"___. A;r 4 2
't m [ ] <7
UNK i 2 LINK

CLKOut  Ethernet SFrs © SFP+ Ethernet

SFP+ Port 2 CPRI L2 SFP+ Port 1 CPRI
Monitoring Up to 10.122

Refer to the latest specification sheet for a breakdown of available test modes for each platform and module. Available test modes
vary depending on the test platform and module, but may include the following:

CPRI/OBSAI Unframed

CPRI Layer 2
CPRI Layer 2 Monitor

Available CPRI test rates vary depending on the test platform and module, but may include the following:

CPRI line bit rate option 1:
CPRI line bit rate option 2:
CPRI line bit rate option 3:
CPRI line bit rate option 4:
CPRI line bit rate option 5:
CPRI line bit rate option 6:
CPRI line bit rate option 7:
CPRI line bit rate option 8:

Available OBSAI Test rates vary depending on the test platform and module, but may include the following:

CPRI Layer 1 Framed (CPRI Layer 1 Testing)

614.4 Mbit/s

1228.8 Mbit/s
2457.6 Mbit/s
3072.0 Mbit/s
4915.2 Mbit/s
6144.0 Mbit/s
9830.4 Mbit/s

10137.6 Mbit/s, 64B/66B line coding (20 x 491.52 x 66/64 Mbit/s)

OBSAI line bit rate: 768 Mbit/s
OBSAI line bit rate: 1536 Mbit/s
OBSAI line bit rate: 3072 Mbit/s
OBSAI line bit rate: 4915.2 Mbit/s
OBSAI line bit rate: 4144 Mbit/s

Test App 1 - Test Mode Selection

Ethernet > | [ CPRIOBSAI Unframed
Fiber Channel > [_) CPRI Layer 1 Framed
OTN/SONET/DSn > [_J CPRI Layer2
CPRI/OBSAI [» CPRI Layer 2 Monitor
Additional Tests >

Ty &y ey

Go back to top Go back to TOC
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17.2.1 CPRI/OBSAI Unframed BERT Setup

Tap on Test Mode and select CPRI / OBSAI Unframed Testing from the menu to access this feature.

.17l BERT
BERT

CPRI/ OBSAI Home

Before proceeding with BER testing, configure the Header, Traffic, and Error Injection tabs under Setup (BERT button > Setup). When

finished configuring BERT settings, press the Start button @SS (6 run the tests. This will automatically displays the Results screen.

Results ——

Header Errer Inj.

5T Pro "
Mode b
Test Layer ayer 1 Unframed 614.4M k J

BERT Header Setup

From the Header tab, select a BERT Profile from the drop-down menu.
Select a Test Layer:
CPRI:

Layer 1 Unframed 614.4M
Layer 1 Unframed 1.2288G
Layer 1 Unframed 2.4576G
Layer 1 Unframed 3.072G
Layer 1 Unframed 4.9152G
Layer 1 Unframed 6.144G
Layer 1 Unframed 9.8304G
Layer 1 Unframed 12.168G

OBSAI:

e Layer 1 Unframed 768M
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Layer 1 Unframed 1.536G
e Layer 1 Unframed 3.072G
e Layer 1 Unframed 4.9152G
e Layer 1 Unframed 6.144G

Go back to top Go back to TOC

17.2.1.1 Test Pattern

T — Header Configuration
Eee————

Signal it
Frame
} Pattern
) ALMIERR
R —.

History

Header Configuration

Tap on the Data button to reach the Header Configuration and select a test pattern.

Tap the close button @ , located at the top right corner of the screen to apply configurations and return to the previous screen.
Go back to top Go back to TOC

17.2.1.2 Traffic Pattern

P Setup Results
e

Header 1 Errar Inj.

Constant Bandwidth 100 % (514.4 Mbps)

= Frame

) Pattern

-

, ALMIERR “TASEROn

_ Histery

BERT Traffic Setup

Constant traffic flow at 100% constant bandwidth is fixed.

Go back to top Go back to TOC

17.2.1.3 Error Injection
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Setup

Header

Signal Error Type

Injection Flow
Frame

Pattern

ALMERR “LASER On

_ Histery =

Error Injection

The error type is fixed as Bit at Single error injection. An error injects each time the Error Injection button is pressed.

Go back to top Go back to TOC
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17.2.2 CPRI/OBSAI Unframed BERT Results

Pressing the Start button m brings up the Results screen.

Go back to top Go back to TOC

17.2.2.1 Summary

The following screen displays a Summary of the test results:

Signal ST2011-1-19 17:26:45

= Frame

Line Rate (bps)

Pattern Liilization (%)

ALMIERR

|T}< Pattern
i MY =10

|Current

Results Ttor

Alarms
. Raestart
ET:00:00:30

TX RX

3.072G 3.072G6

100.000% 100.000%

No errors - OK 01—
FRES 2E23-1 LASER OniOfY
On
0.18 us Average 0.18 us
0.18 us Max 0.18 us

Summary tab

e Line Rate (bps): Negotiated rate of the interface. This value is always fixed since it depends on the maximum capacity of the
link under test, hence the test interface that is configured.

e Utilization: % of Line Rate. Unframed traffic is transmitted at 100% line rate.

e TX Pattern: The test pattern being transmitted.

e RTD: If Round Trip Delay measurements are enabled, RTD will be indicated as On and results (Current/Average/Min/Max)

will be displayed. To enable or disable Round Trip Delay measurement, tap on the RTD On/Off button m , located

in the right side column.

Round Trip Delay measurements require a physical Loopback at the far-end.

Verify that no errors are present and the TX and RX Utilization (%) is at 100%. Press the Restart button m if errors are

present.
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Patch Panel

()
=
©
o
=
Q
-
©
o

Inter CO
Connection COB

Round Trip Delay Diagram

Go back to top Go back to TOC

17.2.2.2 Signal

DAS
Client

Patch Panel
Patch Panel

Inter CO
Connection

TX300S TX300S

Results

Alarms

Elbar P1 | 15012011

Signal Diagram
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The Signal tab shows Receiver Saturation and Loss of Signal thresholds. Tx and Rx optical power levels are measured by the

transceiver.

Page 2 displays the Optical module (SFP or XFP) information which includes Vendor name, Part Number and Optical Wavelength.

Go back to top Go back to TOC

17.2.2.3 Errors

Tap on the Errors tab to view test measurements.

e Bits: Indicates errors related to test pattern (Bit Error or LSS [Pattern Loss])

o BER: Bit Error Ratio
_“

Signal

I
Bits
|

Frame
IBER

Pattern Symbel

ALMERR

Go back to top Go back to TOC

17.2.2.4 Alarms

Tap on the Alarms tab to view the Loss of Signal (duration) and Pattern Loss (events).

!
LOS (ms)

Pattern Loss

—
Signal
Frame

= Pattern

0 ALMIERR

Go back to top Go back to TOC
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Current

L]
0.000000E+00
o

Errors tab

Current
o
[v]

Alarms tab

Results
Alarms

Total

5.08T223E12
o

Results

= Step

Restart

= a1
* ErrInj.

—
. RTD On

{RSER Orioh

Stop

_m
Restart

T ——
o RTDCOn -

—— e

{RSER OnioH'
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17.2.2.5 Events

This Events tab displays a list of events for the test in progress.

Satup

Summany Slgnal Errars
Signal
2012-4-6 10:35:168 Test Started

Frame

Pattern

ALMERR

(4 Fage 1 of 1

Events tab

Go back to top Go back to TOC

Multi_Service_Test Module_Manual_RevDO01

—
© Restart
Time Event Type # of Events - -

Page 464 of 546



17.3 CPRI Layer 1 Framed Testing

* || o L1 Round i
1 28 Trip Delay Fr—

Signal

LAETY
Frame

AT
Alarm/Err
Pattern

" ALMIERR
., e
— _J LASER On
History —
L
72 Profiles

RX:1.2288G -
TX:1.2288G

CPRI Layer 1 Main Menu

Go back to top Go back to TOC
17.3.1 Setup

The Setup page has four tabs for setting up test parameters: Signal, Measurements, General, and SDT tabs.

_ P Signal Measurements General SDT ~start

Coupled

AT —
Signal Hierarchy Err inj.
- 1.2288G
—
Alarm

Frame .

— Interface P —
AT
Optical Alarm/Err
. Pattern

il

Payload
- ALMIERR CPRI Layer 1
——
LASER Off

History Pattern
RX:2723-1 TX:22341

RX: 1.2288G
TX: 1.2288G
Setup Menu

Configure the following:
Signal

e Hierarchy: CPRI Speed Selection from 614.4Mbps to 12.168Gbps. Check with SFP+ manufacturer specifications to make
sure rates are supported. Available speed rates will vary depending on the test platform and module. The test application
button, indicated by the 1 and 2 tabs, shows the selected CPRI speed rate. In the example below, 1.2288G is the CPRI
speed rate.
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Hierarchy Start \
s | Network Type CPRI

CPRI Rate 1.2288G .~ Errinj.

Signal

LAETY
Frame

Alarm/Err

Pattern

" ALMIERR
——
—  LASEROff
History ]

RX: 1.2288G
TX: 1.2288G

Hierarchy Setup

e Interface: CPRI Clock Selection Internal/External.
e If the unit is set as Master emulation mode, the following options are available:

o Internal: The clock for the transmitter is derived from the internal clock. The internal clock has an accuracy of +/-
3.5ppm conforming to G.812 recommendations.

o External Clock Sources: 1.5MHz, 2MHz, 1.5Mbit/s, 2Mbit/s, 10MHz. For External clock connection use the unit's SMA
CLK port.

o Offset: The clock for the transmitter is derived from internal clock generator. It can change the offset while
measurements are running. Use numeric key to increase and decrease the frequency shift, up to 0.01ppm. Frequency
offset: £50ppm with 1, 0.1, 0.01ppm resolution.

o Atomic 10MHz: The built-in Atomic Clock hardware option can provide highly stable frequency references on its own.

terface —
Imterfa - Ttart .
———— | Tact Part

—

. T . m—

= signal Clock Sre ; Err inj.

Cleck External
Alarm
. Frame

—
Alarm/Err

- Pattarn

=  ALMIERR ) _
-,
p— CLASER On
'. Hl-itﬂl'!' .' e ————

RX: 614.4M
TH: 614.4M

Clock Source Setup

o If the unit is set in slave emulation mode, the clock is recovered from the RX CPRI link.
e Payload: #Z.0.1 Byte: Sync Control Word Z.0.1 set to D16.2 or D5.6.

Go back to top Go back to TOC

Measurements
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Measurements General

Duratien

Duration
Frame Unlts

Interval Save

Pattern . -
Save Interval (min)

= ALMIERR

E -
History

Measurements Setup

Configure a test to run for a fixed duration or a delayed start.
Mode: Manual, Timed, and Auto selections are available.

e Manual: This is linked to the Start/Stop function.
e Timed: The test duration can be set by the user. The test duration can be set in seconds, minutes, hours or days. The test is

activated by the Start/Stop function.
e Auto: A predetermined start time can be set by the user. The test duration can be set in seconds, minutes, hours or days.
After programming the start time and duration, press the Start button and the test will be activated automatically when the

programmed start time is reached.

Interval Save/Results Auto Save and Auto Server Upload is available in all modes. Depending on the V300 unit and test module
installed, Interval Save will appear as Results Auto Save.

Interval Save or Results Auto Save: Test results automatically save at a specified interval. To enable interval save, select ON and
enter the Save Interval (in minutes).

Auto Server Upload: Automatically uploads results to the server. The unit needs to be connected and registered to an R-Server or
FTP-Server to use this function. Selecting a server type will display a message prompt with the option to connect and register to the
server.

Go back to top back to T

General

Measuréments General
RN

= Signal Results on start

Aute Save
o | Frame Measurement Clock Source

" Pattern

T ALMIERR

—
History

General Setup

e Audible Alarm: OFF / ON. A sound will be generated every time there is an alarm. This feature is not available on all test
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sets.

e Results on start: OFF / ON. Shows the results screen on pressing Start.

e Auto Save: OFF / ON. Automatically Save the test results.

e Measurement Clock Source: Select the Measurement clock source used for Frequency measurement.
For Master: Internal or TX clock source (if external clock source is used)
For Slave: Internal

Service Disruption Test (SDT)

A service disruption is triggered by any qualifying error or alarm determined by the user and continues to count until the error-free
condition (Gate Time) is met. If SDT is enabled and alarm/error triggers are selected, the results will appear in the Results section
under the SDT tab.

Testing Process

e The test set measures how long the event remains present after it is first recognized and will continue to measure the total
service disruption time in the event of multiple disruptions.

e Before starting, ensure that no errors or alarms are present on the transmission system because this will impact the
measurement.

¢ In the past, Automatic Protection Switching (APS) was used to measure physical service cuts, especially in optical links.
Service disruption measurements are meant to measure the total time the service is not available to customers, which is not
limited by the optical path cut. Therefore, it is configured to include the time the whole system takes to recover.

e Service Disruption can still be used to measure APS time, if the trigger selected is LOS only. This will just measure the
physical protection switch time.

| —— Signal Measurements

BRSNS
Setup

=  Signal

< | Frame
= Pattern

o ALMIERR =
LASER On

(© Histery

SDT CPRI Setup

Setup

1. Set Enable to ON to activate testing.
2. Set a limit time and gate time. Limit and Gate Time counters begin at the onset of the first valid event.
o Limit Time: Specifies pass/fail criteria for SDT events. This represents the acceptable amount of time for the
customer to experience a service disruption. Events greater than the limit time are considered a fail. Configurable from
20 to 1000 ms.
o Gate Time: Specifies the length of error free signal time used to determine the number of service disruptions.
Configurable from 20 to 10000 ms. The Gate Time is not included in the service disruption time calculation.
3. Select the type of errors/alarms from the CPRI and BERT tabs that will trigger the SDT test.
4. Press the Start button to begin testing.
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Time (50ms intervals)

W

Error Free
. L

Event 1 150 ms” _Event2
s>t <TSOms”

Gate Time | Service Disruption 1 " !
300ms | 550 ms 1"

Gate Time sD1 100 m sp2 100 ms
100ms €750 —>F " Kmonfe
Multiple Service Disruptions

In the simplified example above, two events occur with 150ms of error free time in between. A gate time of 300ms counts them as
one service disruption because the error-free section is less that the gate time. Using a gate time of 100ms to evaluate the same
situation would count two service disruptions, because the Gate Time condition is met within the error-free section.

Go back to top Go back to TOC
Alarm and Error Injection

The alarm and error functions are used in conjunction with the drop-down menu which has dedicated buttons for error injection and
alarm generation.

Alarm

e | Alarm Made

> signal CPRI Alarm

Alarm Flow
=/ Frame

Errar Mode

= Pattern Pattern Error Type

Errar Flow
=  ALMIERR

" LASER Off
Histary

Alarm and Error Injection

The alarm section features a range of different anomalies that can be generated in the transmit signal. Alarm generation modes
include:

e Alarm Injection:
o CPRILOS = Loss of Signal
o CPRI LOF = Loss of Framing
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o Alarm Flow:
m Continuous: Generates a continuous alarm when the button is tapped
m Count: Specific count for 0.1s, 1s, 10s, 100s when button is tapped

e Error Injection:

o Error Mode:
m Pattern: BIT - Bit error injection in test pattern
m CPRI: Code: Code violation error injection

o Error Flow:
= Single
m Count: Enter the value
n Rate: 1E-3, 5E-4, 2E-4, 1E-4, 5E-5, 2E-5, 1E-5, 5E-6, 2E-6, 1E-6, 5E-7, 2E-7, 1E-7, 5E-8, 2E-8, 1E-8, 5E-9,

2E-9, 1E-9

Press Start to start the test.

Go back to top Go back to TOC
17.3.2 Results

Summary

_ P stogram Event Log Start
r ________/

Summary Errors/Alarms

2 Signal ST:2017-05-15 15:01:33 ET:00/00:03:03 =l

—
LOS Alarm ¢ AFTHD
CPRI Alarms

2 Pattern Errors detected/(History)

= Frame

Alarm/Err

ALMIERR

—————

— LASER Off
History

RX: 1.2288G —_—
TX: 1.2288G (< ] Page 1 of 1 O Restart

Results Summary

The Summary tab displays a summary of test results and parameters. At a glance, the user is able to see if there are any alarms,
errors, or signal failure pertaining to the signal and its payload.

Alarms and Errors

The Error/Alarm tab displays several pages showing the errors and alarm status. Alarms/Errors results provides an overview of all
the Errors and Alarms applicable to the signal or network under test.

The soft LED blocks on screen are arranged logically and will depend on signal hierarchy, interface, payload and pattern selected.
The soft LED blocks have a tricolor function:

[ Green: No error or alarm is present.
B Red: An error or alarm condition is detected and is currently present.

1 Yellow: Indicates a history condition. An error or alarm was detected during the measurement interval but it is no longer
present or active.

[ Gray: Indicates that the measurements are masked by a higher layer alarm or error.
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e Histogram Graph Event Log Start ]

= Summary ErrorsiAlarms
Signal [ Err inj.

Alarm
Frame

Alarm/Err
Pattern

= ALMIERR

.
— . LASER Off ~
History ]

TX: 1.2288G o . Restart =

Alarms and Errors Page 1

Tapping the individual soft LED will automatically link directly to the applicable result screen which provides detailed information.
Go back to top Go back to TOC
Errors/Alarms (Page 2) - CPRI

Page 2 lists CPRI Errors/Alarms associated with the signal under test. Some options may not be available depending on the
platform and module.

LOS: Loss of Signal detection in seconds

Code: 8b/10b code violation detected count and rate

Running Disparity: 8b/10b running disparity error

K30.7: Control word K30.7 detection

LOF: Loss of framing seconds detected if invalid Z.0.0 sync byte is received

[ ] Histogram Graph Event Log

— Summary ErrorsiAlarms

Signal
ET:
Frame

AT
Illega! COd? : Alarm/Err
Pattern Running Disparity
K30.7

® ALMIERR |LOF

.
— . LASER Off
History ]

TX: 1.2288G ¥ . Restart

Alarms and Errors Page 2

Go back to top Go back to TOC
Errors/Alarms (Page 3) - BERT

Page 3 lists BERT Errors/Alarms associated with the signal under test.

e LSS: Loss of test pattern seconds.
e Bit: Number of test pattern bit errors. Displays count and rate.
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o Histogram Graph Event Log Start ]

— Summary ErrorsiAlarms
Signal [ Err inj.

00/00:03:03 (A=

w Alarm/Err

Frame
Pattern

ALMIERR
.
— . LASER Off
History ]

RX: 1.2288G
TX: 1.2288G

Alarms and Errors Page 3

Go back to top Go back to TOC
Signal

[ ] Histogram Graph Event Log Start

— Summary ErrorsiAlarms
signal [ Err inj.

Alarm
Frame

Rx Optical
Ferrn Alarm/Err

Pattern [dBm]

ALMIERR
.
— . LASER Off
History ]

RX: 1.2288G
TX: 1.2288G

Signal

The Signal tab displays the frequency and level result screen. Page 1 displays the level measurement. Loss of Signal (LOS) and the
Saturation level for optical signals is shown graphically including the level measurement in dBm.

Frequency (Page 2)

e Frequency: The received signal frequency and offset is measured and displayed.
o Offset: Indicates the difference between the standard rate and the rate of the input signal.
o Min (ppm): Indicates the difference between the standard rate and the minimum deviation detected in the input signal.
o Max (ppm): Indicates the difference between the standard rate and the maximum deviation detected in the input

signal.
e Frame Count: Indicates CPRI frames counter
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P Histogram

L EL

Frame

Pattern

ALMIERR Frame count

————
History

RX: 1.2288G
TX: 1.2288G

| ] Histogram

L EL
Frame

Pattern

ALMIERR Nominal Rate

—.
History

RX: 1.2288G
TX: 1.2288G

Signal - Optical Information (Page 3)

Graph EventLog
ErrorsiAlarms

Frequency

Start ]

Err inj.

Alarm

Alarm/Err

Signal Page 2

Graph Event Log
ErrorsiAlarms

Optical

A
- LASER Off

A
~ Restart

Start

Err inj.

Alarm

Alarm/Err

A
- LASER Off

Fibre Channel - long distance; Longwave laser; Single

Mode; 400 MBytesiSec;

Signal Page 3

A TE—
[ Restart ]

Page 3 displays the Optical module (SFP or XFP) information which includes Vendor name, Part number, and Optical Wavelength.

Signal - Optical Information (Page 4)

Page 4 displays the Optical module (SFP or XFP) Power Measurement Graph.

| ] Histogram

L EL
Frame
Pattern

ALMIERR

J’.—.
History

RX: 1.2288G
TX: 1.2288G
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Graph Event Log

ErrorsiAlarms

Page 4 of 4

Start ]

Err inj.

Alarm

Alarm/Err

A
- LASER Off
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Signal Page 4

Go back to top Go back to TOC
Histogram

The Histogram tab a historical record of the Alarms and Errors recorded during the measurement interval. A dedicated Page is
available for CRPI and BERT errors and alarms.

P Summary Errors/Alarms ’ Stop

Histogram Graph Event Log
Signal [ Err inj.
CPRI Alarms

Alarm
Frame

Alarm/Err
Pattern

ALMIERR

A —
—— - LASER Off
~  History =

RX: 1.2288G —
TX: 1.2288G (<) Page 1 of 2 (») “  Restart
Histogram

Go back to top Go back to TOC
Graph

The Graph tab displays a log of the Errors recorded during the measurement interval. A dedicated page is available for each of the
error types.

T— Summary ErrorsiAlarms ’ Stop

— Histogram Graph Event Log

Signal [ Err inj.

Alarm
Frame

Alarm/Err
Pattern

ALMIERR

.
— " LASER Off
~__History ]

RX: 1.2288G _
TX: 1.2288G < Page 4 of 4 O “Restart

Graph

Go back to top Go back to TOC
Event Log

Logs CPRI Alarms and Errors events along with corresponding count and duration for each event.
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_ P Summary ErrorsiAlarms S

tart
Histogram Event Log
Err inj.

Signal

T

Start DuriCount
2017-05-15 15:01:33.0 Alarm
2017-05-15 15:01:35.0

Frame

Alarm/Err

Pattern 2017-05-15 15:04:36.3

ALMIERR
——
LASER Off

—
History

O | W | N | O W R -

RX: 1.2288G ——————
TX: 1.2288G < Page 1 of 1 O Restart

Event Log

Go back to top Go back to TOC

Service Disruption Test (SDT) Results

— Summary ErrorsiAlarms 3

tart
Histogram Graph EventLog

Signal Err inj.

ST:2017-05-15 15:01:33 ET:00/00:03:03 Alarm

SDT [ms] Start Time
0.010{17/05/15 15:01:34.581440

0.010|17/05/15 15:01:34.581440
ALMIERR i 0.010|17/05/15 15:01:34.581440

Frame

Alarm/Err
Pattern

ATEE—
Pass LASER Off

1

—
History

TX: 1.2288G Restart

SDT Results

If SDT is enabled in Setup, the SDT tab will display time measurements of detected errors/alarms specified by the user in SDT
setup.

SDT Measurement ends after the Gate time is elapsed, to allow the capture of multiple smaller events.
The total time from the beginning of the first event to the end of the last event (within the Gate Time) is the reported SD time.

The measurement process is immediately restarted in search for the next trigger. Results are presented in tabular form (Events log)
indicating SD start time (1 ms resolution or better), disruption time, and Pass/Fail evaluation. This table gets populated as new
disruptions are detected and measured.

e Last SDT: The duration of the last service disruption detected

e Min/Max: Shortest and longest service disruption duration

e Result: Waiting for trigger or Measure
e Waiting for trigger: Testing is in progress and the unit is waiting to detect an error/alarm
e Measure: Error/alarm is in progress

e Events: Number of errors/alarms detected

Events Log displays additional details such as error/alarm type and Pass/Fail status. Tap on a row to view detailed information
about a specific event.
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T—— Summary ErrorsiAlarms Signal et

Histogram Graph Event Log SDT

——
f Err inj.
Signal Event Log .

Type Start Duration [ms] Verdict —arm

At Start N7/05/15 15:01:33.0
Disruption N7105/15 15:01:34.561440 0.010 Pass

Pattern -BIT N7105/15 15:01:34.581440 0.010
Stop n7105/15 15:04:36.3

AT
Alarm/Err

ALMIERR

——

— LASER Off
History

RX: 1.2288G —
TX: 1.2288G < Page 1 of 1 O Restart

SDT Results - Event Log

Go back to top Go back to TOC

17.3.3 L1 Round Trip Delay

L EL

Frame

ST:2017-08-30 15:11:25 ET:00/00:00:16

Pattern
Time

ALMIERR Max Time

Min Time LASER oF

‘,—
History Average Time

Result Running...

RX: 1.2288G
TX: 1.2288G

With a loopback at the far-end, the test set inserts a bit error in the transmitted data stream and measures the time it takes for the
error to be received in order to evaluate round trip delay. This measures the total fiber length and equipment delay combined. The
loopback can be fiber optics or logical (triggered inside network elements).

The test can be configured to run a single measurement, Repeat = OFF, if the total delay is not expected to change over time, or
Repeat = ON to run it continuously. When Repeat is enabled, the test set will keep track of the Current (last), Maximum, Minimum
and Average times measured. Turn the Laser ON and Calibrate it by looping the test patch cord, before measuring the link’'s RTD.

Go back to top Go back to TOC
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17.4 CPRI Layer 2 Framed Testing

Refer to the Getting Started section, in the TX300S, MTTplus, RXT-1200, or UX400 platform manuals for more information on
how to launch test applications.

‘,—

= Control SEECLA

288 \Words

Err inj.

LAETH

]
W Frame

ZIl Capture Zp——

—
7 7 LASER On
pro—
Auto-neg
—
L 72l Profiles

CPRI Layer 2 Main Menu

Go back to top Go back to TOC

17.4.1 Setup

Signal Measurements Ganeral 50T T

Ca up led

Hierarchy  Errin].
491526 _
\ AETH

E =

Interface
Optical

il

Payload
CPRI Layer 2 Master

il
Pattern
R 27231 TH: 272341

Setup Menu

Go back to top Go back to TOC
Configure the following:
Signal

e Hierarchy: CPRI Rate selection from 614.4 Mbps to 12.168 Gbps. Check with SFP+ manufacturer specifications to make
sure rates are supported. Available speed rates will vary depending on the test platform and module. The test application
button, indicated by the 1 and 2 tabs, shows the selected CPRI speed rate.
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———) | Network Type
—
CPRI Rate 6. Err inj.

LAETY
Frame

Alarm/Err
Pattern

: ALMIERR
————————
— LASER On
History —
— ——
Auto-neg

RX: 6.144G
TX: 6.144G
Hierarchy

e Interface: CPRI Clock Selection Internal/External (Master mode only). Slave uses RX signal recovered clock.
e If the unit is set as Master emulation mode, the following options are available:

o Internal: The clock for the transmitter is derived from the internal clock. The internal clock has an accuracy of +/-
3.5ppm conforming to G.812 recommendations.

o External Clock Sources: 1.5MHz, 2MHz, 1.5Mbit/s, 2Mbit/s, 10MHz. For External clock connection use the unit's
SMA CLK port.

o Offset: The clock for the transmitter is derived from internal clock generator. It can change the offset while
measurements are running. Use numeric key to increase and decrease the frequency shift, up to 0.01ppm. Frequency
offset: £50ppm with 1, 0.1, 0.01ppm resolution.

o Atomic 10MHz: The built-in Atomic Clock hardware option can provide highly stable frequency references on its own.

e If the unit is set in slave emulation mode, the clock is recovered from the RX CPRI link.

Interface 5“”
———— | Test Port e ——

™,

Clock Sre hern Err inj.

Signal Cloek External
Cleck External _ A —
1.5MHz Alarm

Frame 1.5MHz|

- -
. Alarm/Err
Pattarn —_—

ALMIERR
| | Histery

f—.
Aute-neg
T

Interface

e Payload: CPRI Layer 2 configuration
o CPRI Emulation Type: CPRI Master emulation (Radio Equipment Controller Emulation)
CPRI Slave emulation (Remote Radio Unit). Slave = RE. Master is responsible for CPRI Start up sequence and
Synchronization
o CPRI Protocol: Version 1 supported
o #Z.0.1 Byte: Sync Control Word Z.0.1 set to D16.2 or D5.6
o Channels:
= Single: PRBS test pattern transmitted on one AxC
= All: PRBS test pattern transmitted on all AxC
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Control and Management (C&M) channel configuration:

o Slow C&M Rate:
= None: HDLC channel disabled
= Configurable rate: 240kb/s to 2400 kb/s HDLC channel data rate depending on CPRI Link speed
o Fast C&M Enabled: Ethernet channel, configurable start of Ethernet channel pointer in Control word or channel
disabled.
s OFF: Ethernet Channel disabled
= ON: Ethernet Channel enabled, configure Ethernet pointer location from 20 to 63

Auto-negotiation can be used for Master/Slave to negotiate their maximum C&M channels capabilities
w

Payload

s | cpRi Layer

CPRI Emulation Type
CPRI Protocal
= Frame NZ.0.1 Byte

= Signal

Channels

Pattern CA&M plane

Slow CEM Rate
ALMIERR
- Fast C&M Enabled ———————

_ Histary

* Aute-neg
O

IRX: 4.91526G
TH: 4.9152G

Payload
e Pattern: Independent TX/RX test Pattern selection. PRBS 2723-1 (normal or inverted) or PRBS 2231-1 (normal or inverted)
Pattern

PRES Pattern
Invaert

Out of service
PRBS Pattern

Invert

."- \
LASER Off

_ Auto-neg

Pattern

Go back to top Go back to TOC

Measurements
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—— Signal Measurements General . _‘.':T

) ||
Mode TR | -
| &

= Signal Start

Start Time [YYYY-MM-DD hh:mm:ss] & 33 oo fleo [BE

:- Frame Duration

Duration . -.—-E L
= Pattern . . .
. Units =
ALMERR |Imterval Save -
! i “—
Save Interval (min) LASER Off

Err inj.

Histary
—
o Auto-neg

Measurements Setup

Configure a test to run for a fixed duration or a delayed start.
e Mode: Manual, Timed, and Auto selections are available.

e Manual: This is linked to the Start/Stop function.

e Timed: The test duration can be set by the user. The test duration can be set in seconds, minutes, hours or days. The test is
activated by the Start/Stop function.

e Auto: A predetermined start time can be set by the user. The test duration can be set in seconds, minutes, hours or days.
After programming the start time and duration, press the Start button and the test will be activated automatically when the
programmed start time is reached.

Interval Save/Results Auto Save and Auto Server Upload is available in all modes. Depending on the V300 unit and test module
installed, Interval Save will appear as Results Auto Save.

¢ Interval Save or Results Auto Save: Test results automatically save at a specified interval. To enable interval save, select ON
and enter the Save Interval (in minutes).

e Auto Server Upload: Automatically uploads results to the server. The unit needs to be connected and registered to an R-Server
or FTP-Server to use this function. Selecting a server type will display a message prompt with the option to connect and register to
the server.

Go back to top Go back to TOC

General

. Signal Measurements General
L
Audible Alarm

~ Signal Results en start

Aute Save

, Frame Measurement Clock Source

Pattern

ALM/IERR

A,
LASER Off

. Histery

——————
L Aute-neg

General Setup
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e Audible Alarm: OFF / ON. A sound will be generated every time there is an alarm. This feature is not available on all V300

units.

e Results on start: OFF / ON. Shows the results screen on pressing Start.

e Auto Save: OFF / ON. Automatically Save the test results.

e Measurement Clock Source: Select the Measurement clock source used for Frequency measurement.
For Master: Internal or TX clock source (if external clock source is used)

For Slave: Internal
Go back to top Go back to TOC

Service Disruption Test (SDT)

A service disruption is triggered by any qualifying error or alarm determined by the user and continues to count until the error-free
condition (Gate Time) is met. If SDT is enabled and alarm/error triggers are selected, the results will appear in the Results section

under the SDT tab.

Refer to Service Disruption Test (SDT) in CPRI Layer 1 Framed Testing for setup instructions.

Signal Enable

Limit [ms]
Frame

Gate Time [ms]

Pattern

3 ALMIERR

. -
Histery

Signal LOS
LOF
S0l
FAl
RLOS

ALMIERR RLOF
Code

= Frame

Pattern

L Histery

Go back to top Go back to TOC

Alarm and Error Injection
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Measurements General

SDT Setup

Measurements General

CPRI Event Setup

start
Err in].

Alarm

——————————
- Alarm/Err y

“Theerom

—
_ Auto-neg
e ——

—_—
L start
Err inj.

“ Alarm

[ AlarmiErr |

T
| LASER Off

C Auto-neg
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Alarm

| s | Miarm Mode CPRI v
NG CPRI Alarm CPRILOS v
Alarm Flow Cantinuaus L J

= Frame

Errar Mode

= FPattern Pattern Errar Type

Error Flow
= ALMERR

LASER Off

History
R —

e e
Auto-neg

Alarm and Error Injection

The alarm and error functions are used in conjunction with the drop-down menu which has dedicated buttons for error injection and
alarm generation.

The alarm section features a range of different anomalies that can be generated in the transmit signal. Alarm generation modes
include:

e CPRI Alarms:
o LOS: Trigger a Loss of Signal event (Laser OFF)
LOF: Trigger a Loss of Framing event. The Z.0.0 control byte is modified to send an invalid byte of value Oxff
SDI: Service Defect Indication is transmitted in the Control bytes for L1 inband protocol
RAI: Remote Alarm Indication is transmitted in the Control bytes for L1 inband protocol
RLOS: Remote Loss of Signal is transmitted in the Control bytes for L1 inband protocol
RLOF: Remote Loss of Framing is transmitted in the Control bytes for L1 inband protocol
e Alarm Flow:
o Continuous: Generates a continuous alarm when button is tapped
o Count: Specific count for 0.1s, 1s, 10s, 100s when button is tapped

O 0O o o o

Error Injection:

e Error Mode:
o Pattern: BIT - Bit error injection in test pattern
o CPRI: Code: 8B/10B Code violation error injection, K30.7 Control Word error injection
e Error Flow:
o Single
o Count: Enter the value
o Rate: 1E-3, 5E-4, 2E-4, 1E-4, 5E-5, 2E-5, 1E-5, 5E-6, 2E-6, 1E-6, 5E-7, 2E-7, 1E-7, 5E-8, 2E-8, 1E-8, 5E-9, 2E-9, 1E-
9

Press Start to start the test.

Go back to top Go back to TOC

17.4.2 Results
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Event Log CPRIRTD sDT T

ErrersiAlarms Signal Histogram
Err inj.

o Signal ST:2014-11-05 18 RTO000:00:00 ET:00000:00:10

~ LOS Alarm | I T —
- CPRI Alarms Alarm

-
i AlarmiErr |

T Pattern Errors

= | ALMIERR

—————— " LASER Off
_ Histary

F v
L Fute-neg

——
[ 4 ] Page 1of1 D ___Rastart

Results Summary

Summary

The Summary tab displays a summary of test results and parameters. At a glance, the user is able to see if there are any alarms,
errors, or signal failure pertaining to the signal and its payload.

Go back to top Go back to TOC
Alarms and Errors

The Error/Alarm tab displays several pages showing the errors and alarm status. This include Hyperframe Synchronization
indication and BFN (NodeB Radio Frame) Synchronization indication for CPRI. Alarms/Errors results provides an overview of all the
Errors and Alarms applicable to the signal or network under test.

The soft LED blocks on screen are arranged logically and will depend on signal hierarchy, interface, payload and pattern selected.
The soft LED blocks have a tricolor function:

I Green: No error or alarm is present.

B Red: An error or alarm condition is detected and is currently present.

1 Yellow: Indicates a history condition. An error or alarm was detected during the measurement interval but it is no longer
present or active.

[ Gray: Indicates that the measurements are masked by a higher layer alarm or error.

| — EventLog CPRIRTD sDT
— Errarsiilarms Signal Histogram
= Signal Cpri  Pat
-
- Fame I m

- Pattern

T ALMIERR

“TRSEROR

. History

| Auto-neg
——

Alarms and Errors (Page 1)
Tapping on an individual soft LED block will automatically link directly to the applicable result screen which
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w provides detailed information.

Go back to top Go back to TOC
Errors/Alarms (Page 2) - CPRI

Page 2 lists CPRI Errors/Alarms associated with the signal under test. Some options may not be available depending on the
platform and module.

LOS: Loss of Signal detection in seconds

Code: 8b/10b code violation detected count and rate

Running Disparity: 8b/10b running disparity error

K30.7: Control word K30.7 detection

LOF: Loss of framing seconds detected if invalid Z.0.0 sync byte is received

HLOF: Loss of Hyperframe synchronization seconds

BLOF: Loss for Basic Frame (NodeB) frame synchronization seconds

SDI: Service Defect Indication is detected in the Control bytes for L1 inband protocol
RAI: Remote Alarm Indication is detected in the Control bytes for L1 inband protocol
RLOS: Remote Loss of Signal is detected in the Control bytes for L1 inband protocol
RLOF: Remote Loss of Framing is detected in the Control bytes for L1 inband protocol

Event Leg CPRIRTD DT T

ErrorsiAlarms Signal Histogram
——
Err in]. 1

0000 0:0: 10
]
0| 0.0E+00 B

Alarm

——

" LASER Off

 —
Auto-neg
e

Alarms and Errors (Page 2)

Go back to top Go back to TOC
Errors/Alarms (Page 3) - BERT
Page 3 lists BERT Errors/Alarms associated with the signal under test.

e LSS: Loss of test pattern seconds
e Bit: Number of test pattern bit errors detected count and rate
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EventLeg CPRIRTD

Signal

- Frame

- Pattern

< ALMERR

—— T LASER Off *

o Histery

—————— -~ al
LTI EGTT

RX: 3.072G —
TX: 30726 > . Restart

Alarms and Errors (Page 3)

Go back to top Go back to TOC
Signal
Graph Event Log CPRIRTD sDT

Summary ErrersiAlarms Histogram

Signal
Frame
Pattern

= ALMIERR
T LASER Off

tuto-neg

Los

[ 4] Page 1of4 D Restart

Signal (Page 1)

The Signal tab displays the frequency and level result screen. Page 1 displays the level measurement. Loss of Signal (LOS) and the
Saturation level for optical signals is shown graphically including the level measurement in dBm.

Page 2 includes:

e Frequency: The received signal frequency and offset is measured and displayed.
o Offset: Indicates the difference between the standard rate and the rate of the input signal.
o Min (ppm): Indicates the difference between the standard rate and the minimum deviation detected in the input signal.
o Max (ppm): Indicates the difference between the standard rate and the maximum deviation detected in the input
signal.
e Hyperframes TX/RX: counters of Transmitted/Received Hyperframes
e NodeB frames TX/RX: counters of Transmitted/Received NodeB (Radio) framed
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= Signal

Frequency

= Frame

= | Pattern

Offset (ppm):
Min (ppm):

Max (ppm):

T ALMIERR

Hyperframes
e —
o istery . InadeB frames

Hyperframes

ModeB frames

RX: 3.072G

C

Signal

Graph

Summary

|
Vendor

Frame

Fart Number

Pattern

|'u'e ndor Rew

Wavelength

ALMIERR Maeminal Rate

—
Histery
—

Transceiver

Signal - Optical Information (Page 3)

Event Log CPRIRTD

ErrarslAlarms

Frequency

s0T

Histagrarm

RX Framé Counts

TX Frame Counts

Signal (Page 2)

EventLog CPRIRTD
ErrorsiAlarms Slgnal

Optical

S0T

Histogram

Signal (Page 3)

A—

i

L Start

~ Alarm

Start
Err inj.

Alarm

: :
_ Alarm/Err

LASER Cff

Aute-neg

Restart

=

Err inj.

Alarm/Err

—_—

“LASER Off

Aute-neg

Page 3 displays the Optical module (SFP or XFP) information which includes Vendor name, Part number, and Optical Wavelength.

Signal - Optical Information (Page 4)

Page 4 displays the Optical module (SFP or XFP) Power Measurement Graph.

——
e
Signal
Frame

Pattern

> ALMIERR

—————
. History
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Signal (Page 4)

Go back to top Go back to TOC
Histogram

The Histogram tab displays a historical record of the Alarms and Errors recorded during the measurement interval. A dedicated
Page is available for CPRI and BERT errors and alarms.

_ '— Graph Event Log CPRIRTD

Summary Errorsiflarms Signal Histogram

Signal

CPRI Alarms

Frame
Pattern

ALM/ERR

e, T LASER Off
Histery |

P —
Page 10f2 D Restart

Histogram (Page 1)

Go back to top Go back to TOC
Graph

The Graph tab displays a log of the Errors recorded during the measurement interval. A dedicated page is available for each of the
error types.

Errorsiflarms Signal Histegram
| EventLog CPRIRTD soT

Frame
. Pattern

ALMERR

JF———
LASER Off

L Auto-neg

Page 10f2 D

Graph (Page 1)

Go back to top Go back to TOC
Event Log

Logs CPRI Alarms and Errors events along with corresponding count and duration for each event.
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Summary ErrorsiAlarms Signal

2014-1105 1703520

Histagram A

sDT
Err inj.

DuriCount

Alarm

CPRILOF

2014-11-05 17:03:52.1

CODE
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Alarm/Err |

CODE

2014-1105 1703:54.0
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_____________________J
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Page 1 of 2 o

Event Log
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17.4.3 CPRI Round Trip Delay

CPRI Standard Cable Delay Measurement reference points:

e Toffset = Frame offset delay between Slave RX and Slave TX

e T 1,4 = Frame delay between Master TX and Master RX
e Cable Delay (round trip) = T 1,4 — Toffset

Restart '

The figure below shows the definition of reference points for delay calibration (single-hop configuration):

Master
g\ T12 > R2
T14 Toffset
R4 < T34 R3

Round trip delay Measurement procedure:

1. Slave Side: Start the test and note Toffset value
2. Master Side: Enter the Slave Toffset value using keypad
3. Master Side: Start the Test

4. Master Side: Note Cable Delay measurement min, max and current values

——— Summary Errersilarms Signal

—
Signal

Slave TOfMsat
Frame

Pattern

ALMERR
T4

Graph Event Log CPRIRTD

Slave
Ra

N4

Histagram T

—
Err in].
Alarm

armlErr

" LASER Off

© Histery :

Cable Delay

Cable Delay Min

Cable Delay Max
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Go back to top Go back to TOC

17.4.4 Service Disruption Test (SDT) Results

CPRIRTD

Refer to SDT Results in the CPRI Layer 1 Framed section for more information on test results.

Go back to top Go back to TOC
17.4.5 Control Words

Display of Control words content in the 64 Subchannels.

Tap on any subchannel to display Hex and Binary value of the contents.

015

16-31

Syne & timing

Reserved

RX: 30723
TX: 30726

Go back to top Go back to TOC

17.4.6 Frame Capture

SYN|HFM|BFN|BFN
BC | 58 | 80 | 03

RES | RES | RES | RES
00 (00 | 0O | 0O

Control Words Display

3247

Rezerved

Reserved

Reserved

Reserved

Reserved

Byte Analyzer

Syne byte

BC, B0, 50, 5O, 50

The test set must be set to Slave mode or use the Master’s ref. Clock.

Multi_Service_Test Module_Manual_RevDO01

Control Words Byte Analyzer

4663

S BB

S B EEEREE
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Master

Optical Tap

Downlink

Uplink Optical Tap

CSV, 1Q, or raw frame format
Compression (gzip format)

Capture up to 5000 Hyperframes

Capture file written directly to USB drive

8 |Hyperframes

Signal
Frame
Pattern

3 ALMIERR

. Histery

RX:3.072G
TX: 30726

Go back to top Go back to TOC

17.4.7 Wander Measurements

Signal
Frame
Pattern
ALMIERR

—————
History

Refer to Wander Measurements and Analysis for a description of the Wander function, test setup, and results.

Go back to top Go back to TOC
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Farmat

Compress

Frame Capture Setup

Measurement Clock Source
Mode

Duration

Save TIE

Sampling Rate

ET:
Current TIE

TIE Monitor Graph

Max +TIE

Min -TIE

MTIE

Wander Setup

Slave

—
[ Stop

Analysis

A
~ LASER Off ~
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TIE Monitor Graph

The real time monitoring TIE graph shows current test results as the test is running. Based on current test measurements, users can
decide to continue with long term testing or change configuration settings. The Y scale is auto-ranging and displays the last seven

minutes of measurement results.

RN

TIEIns Wander Measurement
. 3.50E+06
L EL
3.00E+06

& Frame 2.50E+06 |

|
A 2.00E+06 |

|
1.50E+06 |

|
ALMIERR 1.00E+06 | P
—
| LASER OFF

5.00E+05]
|

0
5.00E+05

-1.00E+06
60sidiv

TIE Monitor Graph
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17.5 CPRI Layer 2 Monitor

? ¢ Frame

@ | Results

2 ¢ ALM/ERR | T———
i n Frame e
/

— LASER Off
. History Capture

I © Pattern

772l Profiles
RX: 9.8304G E
TX: Through

CPRI Layer 2 Monitor Main Menu

CPRI bi-directional monitoring can be configured with dual port pass through monitoring or with optical splitters. It also offers the
following features:

e Troubleshoot protocol interop with Control words display
e Link status and alarm display
e Hyperframe capture

Go back to top Go back to TOC

Downlink

Uplink

X — P1 RX P1TX — TX

REC/BBU RE/RRH

RX _ P2 RX P2 RX — RX

TX300S Monitor Mode

Pass Through Monitoring Connection Diagram

17.5.1 Setup
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[ ] Signal Measurements General SDT

Coupled

2 2 Signal Hierarchy
6.144G

? Frame il

e Interface
Optical
7 @ Pattern

i

Payload
. 2 ALMIERR CPRI Layer 2 Slave
——
LASER Off

— ‘
History Pattern
RX: 27231

RX:6.144G
TX: Through

Setup Menu

The Setup page has four tabs for setting up test parameters: Signal, Measurements, General, and SDT tabs.
Go back to top Go back to TOC

Configure the following:

Signal

e Hierarchy: CPRI Speed Selection from 614.4Mbps to 12.168G. Check with SFP+ manufacturer specifications to make sure
rates are supported. Available speed rates will vary depending on the test platform and module. The test application button,
indicated by the 1 and 2 tabs, shows the selected CPRI speed rate.

oy

S (Network Type CPRI
CPRI Rate 6.144G

Hierarchy

I T Signal
: I Frame
? ¢ Pattern

. @ ALMIERR

.

— LASER Off
History

RX:6.144G
TX: Through

Hierarchy

o Interface:The optical test port and Clock Source for the receiver is derived from the internal clock. The internal clock has an
accuracy of +/- 3.5ppm conforming to G.812 recommendations.
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Interface

S | Test Port Optical

: 2 Signal Clock Sre From RX

. I Frame
? ¢ Pattern

. 2 ALMIERR
———————
— LASER Off
History

RX:6.144G
TX: Through

Interface

e Payload: CPRI Layer 2 configuration
CPRI Emulation Type: CPRI Slave emulation is chosen by default
CPRI Protocol: Version 1 supported
#2.0.1 Byte: Sync Control Word Z.0.1 set to D16.2 or D5.6
Channels:

= Single: PRBS test pattern monitored on one AxC

m All: PRBS test pattern monitored on all AxC

o

O O o

Control and Management (C&M) channel configuration:

e Slow C&M Rate:
o None: HDLC channel disabled
o Configurable rate: 240kb/s to 2400 kb/s HDLC channel data rate depending on CPRI Link speed.
Fastest selects the fastest speed rate available, 2400 kb/s.
e Fast C&M Enabled: Ethernet channel, configurable start of Ethernet channel pointer in Control word or
channel disabled.
o OFF: Ethernet Channel disabled
o ON: Ethernet Channel enabled, configure Ethernet pointer location from 20 to 63

Payload
S | CPRI Layer A J
CPRI Emulation Type A J
CPRI Protocol
. ¢ Frame #Z.0.1 Byte . L J
v
v

: I Signal

Channels
. T Pattern C&M plane

Slow C&M Rate 480kbis
: @ ALMIERR
Fast C&M Enabled ON Y —
— . "~ LASER Off
Hstory  |Fast C&M Pointer 20

RX: 6.144G
TX: Through

Payload

e Pattern: Independent RX test Pattern selection. PRBS 2723-1 (normal or inverted) or PRBS 2*31-1 (normal or inverted)
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— P Pattern
r ________/

Out of service
PRES Pattern

I I Signal

2 2 Frame Invert
7 ¢ Pattern

. ¢ ALMIERR
——
— LASER Off
History

RX:6.144G
TX: Through

Pattern
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Measurements

_ Signal Measurements General

— T /

I 2 Signal Start

Start Time [YYYY-MM-DD hh:mm:ss] (] 0 S &0 <0 8

¢ Frame Duration

Duration

I Pattern .
Units

Results Auto Save
Results Save Interval (min) “LASERORF
———————————
History Auto Server Upload

. ¢ ALMIERR

RX:6.144G
TX: Through

Measurements Setup

Configure a test to run for a fixed duration or a delayed start.
Mode: Manual, Timed, and Auto selections are available.

e Manual: This is linked to the Start/Stop function.
e Timed: The test duration can be set by the user. The test duration can be set in seconds, minutes, hours or days. The test is

activated by the Start/Stop function.
e Auto: A predetermined start time can be set by the user. The test duration can be set in seconds, minutes, hours or days.
After programming the start time and duration, press the Start button and the test will be activated automatically when the

programmed start time is reached.

Interval Save/Results Auto Save and Auto Server Upload is available in all modes. Depending on the V300 unit and test module
installed, Interval Save will appear as Results Auto Save.

o Interval Save or Results Auto Save: Test results automatically save at a specified interval. To enable interval save, select ON
and enter the Save Interval (in minutes).

e Auto Server Upload: Automatically uploads results to the server. The unit needs to be connected and registered to an R-Server
or FTP-Server to use this function. Selecting a server type will display a message prompt with the option to connect and register to
the server.

Go back to top Go back to TOC
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General

[ ] Signal Measurements General

Audible Alarm

I ¢ Signal Results on start

Auto Save

¢ Frame Measurement Clock Source

2 2 Pattern

. 2 ALMIERR

e
—  LASEROff
History ]

RX: 6.144G
TX: Through
General Setup

e Audible Alarm: OFF / ON. A sound will be generated every time there is an alarm. This feature is not available on all test
sets.

e Results on start: OFF / ON. Shows the results screen on pressing Start.

e Auto Save: OFF / ON. Automatically Save the test results.

e Measurement Clock Source: The Internal clock source is selected as the default used for Frequency measurement.

Go back to top Go back to TOC

Service Disruption Test (SDT)

A service disruption is triggered by any qualifying error or alarm determined by the user and continues to count until the error-free
condition (Gate Time) is met. If SDT is enabled and alarm/error triggers are selected, the results will appear in the Results section
under the SDT tab.

Refer to Service Disruption Test (SDT) in CPRI Layer 1 Framed Testing for setup instructions.

[ ] Signal Measurements General

Setup

2 2 Signal

? I Frame

? I Pattern

. I ALMIERR

e  LASER Off
History ]

RX: 6.144G
TX: Through

SDT Setup

Multi_Service_Test Module_Manual_RevDO01 Page 496 of 546



Measurements General

¢ I Signal

? I Frame
I I Pattern

. I ALMIERR

—.
History

RX:6.144G
TX: Through

Go back to top Go back to TOC
17.5.2 Results

Results for both ports are displayed in each tab.

| ] Histogram
r

Summary

» © Signal ST:2017-05-23 12:35:33
LOS Alarm

CPRI Event Setup

EventLog 1

Errors/iAlarms

Event Log 2
Signal
ET:00/00:00:18

b Frame CPRI Alarms

2 @ Pattern

. 2 ALMIERR
LOS Alarm

Errors

—
Fiist
S |CPRI Alarms

RX:6.144G
TX: Through

Summary

No errors - OK

Results Summary

A
- LASER Off ~

A
- LASER Off ~

A
~ Restart =

The Summary tab displays a summary of test results and parameters. At a glance, the user is able to see if there are any alarms,
errors, or signal failure pertaining to the signal and its payload. The top summary refers to results for Port 1 and the bottom for Port

2.

Alarms and Errors

The Error/Alarm tab displays several pages showing the errors and alarm status. This includes Hyperframe Synchronization

indication and BFN (NodeB Radio Frame) Synchronization indication for CPRI.

Alarms/Errors results provides an overview of all the Errors and Alarms applicable to the signal or network under test.

The soft LED blocks on screen are arranged logically and will depend on signal hierarchy, interface, payload and pattern selected.

The soft LED blocks have a tricolor function:

[ Green: No error or alarm is present.

I Red: An error or alarm condition is detected and is currently present.
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1 Yellow: Indicates a history condition. An error or alarm was detected during the measurement interval but it is no longer
present or active.

[ Gray: Indicates that the measurements are masked by a higher layer alarm or error.

Alarms/Errors for Port 1 are featured on the left, while Alarms/Errors for Port 2 are on the right.

[ ] Histogram Graph EventLog 1 Event Log 2

= Summary ErrorsiAlarms Signal

I I Signal
2 @ Frame
2 @ Pattern

: @ ALMIERR
————————
— LASER Off
History

RX:6.144G ATE—
TX: Through (<] Page 1 0f 3 4 D Restart

Alarms and Errors Page 1 (Port 1 & Port 2)

w Tapping on an individual colored block will automatically link directly to the applicable result screen which provides detailed
information.

Go back to top Go back to TOC
Errors/Alarms (Page 2) - CPRI

Page 2 lists CPRI Errors/Alarms associated with the signal under test. Some options may not be available depending on the
platform and module.

CPRI:

LOS: Loss of Signal detection in seconds

Code: 8b/10b code violation detected count and rate

RD: Running Disparity 8b/10b running disparity error

K30.7: Control word K30.7 detection

LOF: Loss of framing seconds detected if invalid Z.0.0 sync byte is received

HLOF: Loss of Hyperframe synchronization seconds

BLOF: Loss for Basic Frame (NodeB) frame synchronization seconds

SDI: Service Defect Indication is detected in the Control bytes for L1 inband protocol
RAI: Remote Alarm Indication is detected in the Control bytes for L1 inband protocol
RLOS: Remote Loss of Signal is detected in the Control bytes for L1 inband protocol
RLOF: Remote Loss of Framing is detected in the Control bytes for L1 inband protocol
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Histogram

I Signal

> Frame

¢ Pattern

> ALMIERR

EventLog 1 Event Log 2
ErrorsiAlarms Signal

BERT

00/00:01:19

0
0|0.0E+00

/TP
- LASER Off ~

—.
History

RX: 6.144G
TX: Through

S
~ Restart

Alarms and Errors - CPRI (Port 1) / BERT (Port 2)

Errors/Alarms (Page 3) - BERT

Page 3 lists BERT Errors/Alarms associated with the signal under test.

e LSS: Loss of test pattern seconds.

e Bit: Number of test pattern bit errors. Displays count and rate.

Go back to top Go back to TOC

Signal

| ] Histogram

I Signal

> Frame

Rx Optical
- Power
Patt

> Pattern [dBm]
* ALMIERR

—.
History

RX: 6.144G
TX: Through
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ErrorsiAlarms Signal

Level - Port1

SAT I
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- LASER Off ~

Signal - Level - Page 1 (Port 1)
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| ] Histogram

I 2 Signal

2 @ Frame

Rx Optical
Power

2 ¢ Patt
I Pattern [dBm]

. ¢ ALMIERR

‘,—
History

RX: 6.144G
TX: Through

Summary

Graph EventLog 1

ErrorsiAlarms

Level -Port2

SAT I

Event Log 2
Signal

A
LASER Off

Restart

Signal - Level - Page 2 (Port 2)

The Signal tab displays the frequency and level result screen. Page 1 & 2 displays the level measurement. Loss of Signal (LOS) and
the Saturation level for optical signals is shown graphically including the level measurement in dBm.

Each page displays measurements for an individual port.

e Frequency (Page 3 & 4)

o Frequency: The received signal frequency and offset is measured and displayed.

e Offset: Indicates the difference between the standard rate and the rate of the input signal.

e Min (ppm): Indicates the difference between the standard rate and the minimum deviation detected in the input signal.
e Max (ppm): Indicates the difference between the standard rate and the maximum deviation detected in the input

signal.

e Hyperframes TX/RX: Counts transmitted/received Hyperframes.

e NodeB frames TX/RX: Counts transmitted/received NodeB (Radio) framed.

| ] Histogram

I I Signal

2 2 Frame

2 @ Pattern

: 2 ALMIERR

—
History NodeB frames

Hyperframes

NodeB frames

RX: 6.144G
TX: Through
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Graph EventLog 1
ErrorsiAlarms

Frequency - Port 1

Event Log 2
Signal

RX Frame Counts

m————
LASER Off

TX Frame Counts

Signal - Page 3 (Port 1)

—
Restart
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[ ] Histogram Graph EventLog 1 Event Log 2

— Summary ErrorsiAlarms Signal

o Signal Optical - Port 1

: Frame

Vendor Rev
2 Pattern

Wavelength

= ALMIERR Nominal Rate

SONETISDH -

Gigabit Ethernet -

Fibre Channel - long distance; Longwave laser; Single
Mode; 400 MBytesiSec;

RX: 6.144G A E—
TX: Through D _ Restart

Signal - Page 5 (Port 1)

.
— . LASEROff
History ]

Signal - Optical Information (Page 5 & 6)

Page 5 & 6 display the Optical module (SFP or XFP) information which includes Vendor name, Part number, and Optical
Wavelength.

Signal - Optical Information (Page 7 & 8)

Page 7 & 8 display the Optical module (SFP or XFP) Power Measurement Graph.

Histogram showing the fluctuation in RX optical signal level.

] Histogram Graph EventLog 1 Event Log 2
= Summary ErrorsiAlarms Signal

I Signal
* Frame
¢ Pattern

I ALMIERR

/R
— . LASEROff
History ]

RX: 6.144G
TX: Through

Signal - Page 7 (Port 1)

Go back to top Go back to TOC
Histogram

The Histogram tab displays a historical record of the Alarms and Errors recorded during the measurement interval. A dedicated
Page is available for CPRI and BERT errors and alarms. Port 1 results are displayed on the left; Port 2 results are displayed on the
right.
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[ ] Summary Errors/iAlarms Signal

Histogram Graph EventLog 1 Event Log 2

2 Signal a - |
CPRI Alarms BERT Alarms/Errors

? Frame LSS
BIT
¢ Pattern :

? ALMIERR

e
— . LASER Off
History ]

RX:6.144G
TX: Through Page 1 of 2 O O Page 2 of 2

Histogram - CPRI (Port 1) / BERT (Port2)

Histogram showing BERT alarms and errors events.
Go back to top Go back to TOC
Graph

The Graph tab displays a log of the Errors recorded during the measurement interval. A dedicated page is available for each of the
error types.
Port 1 results are displayed on the left; Port 2 results are displayed on the right.

[ ] Summary ErrorsiAlarms Signal

Histogram EventLog 1 Event Log 2
2 Signal

> Frame
? Pattern

* ALMIERR
/T
— . LASEROff

History =

)

1E12
1E1T |
1E10 |
1E5 |
1E4 |
1E3 |
1E2 |
1E1 |
1E0 |
<

RX: 6.144G
TX: Through Page 1 of 4

Graph - Code (Port 1) / Running Disparity (Port 2)

£
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. Signal

> Frame
I Pattern

* ALMIERR

————
History

RX:6.144G
TX: Through
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Event Log 1 & 2

Summary

Histogram

Page 3 of 4

ErrorsiAlarms

EventLog 1

=
w

==y
@~

Signal
Event Log 2

o O Page 4 of 4 (»)

Graph - K30.7 (Port 1) / Bit (Port 2)

—
- LASER Off ~

—
~ Restart

Logs CPRI Alarms and Errors events along with corresponding count and duration for each event. Event Log 1 refers to Port 1
events, while Event Log 2 refers to Port 2 events.

. Signal

. Frame

. Pattern

. ALMIERR

—————
History

RX: 6.144G
TX: Through

> Signal

* Frame

> Pattern

> ALMIERR

J’.—.
History

RX:6.144G
TX: Through
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17.5.3 Service Disruption Test (SDT) Results

Refer to SDT Results in the CPRI Layer 1 Framed section for more information on test results.

Go back to top Go back to TOC

17.5.4 Control Words 1 & 2

Display of Control words content in the 64 Subchannels.

Tap on any subchannel to display Hex and Binary value of the contents.

_ 3247 4863
—_— Sync & timing Reserved RES | RES | RES | RES
2 Signal 00 | 00 | 00 | 00
Slow C&M Reserved |RES |RES |RES |RES
) 00 | 00 | 00 | 00
® Frame Reserved |RES|RES|RES|RES
00 | 00 | 00 | 00
¢ Pattern Reserved Reserved |RES|RES|RES|RES
00 | 00 | 00 | 00
2 ALMIERR Reserved |RES|RES |RES|RES
_ 00 | 00 | 00 | 00
\ History Reserved RES | RES | RES | RES
00 | 00 | 00 | 00
Reserved |RES|RES |RES|RES
00 | 00 | 00 | 00
RX: 6.144G Reserved |RES |RES |RES |RES
00 | 00 | 00 | 00

| ]
r_________/
. Signal
2 Frame

¢ Pattern

¢ ¢ ALMIERR

.
History

RX: 6.144G
TX: Through

Control Words Display

Byte Analyzer

Sync byte

BC, 50, 50, 50, 50, 50, 50, 50, 50, 50

Control Words Byte Analyzer
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— Byte Analyzer

2 © Signal Slow C&M

2 @ Frame

2 ¢ Pattern

. T ALMIERR

T
~  History =

RX: 6.144G
Control Words Byte Analyzer
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Frame Capture

Master Lol
Optical Tap Downlink

Uplink Optical Tap

When configured in L2 Monitoring mode, the unit captures P1 and P2 simultaneously.
The following lists Frame capture options:

Capture up to 5000 Hyperframes

CSV or raw frame format

Compression (gzip format)

Capture file written directly to USB drive

) Hyperframes

I I Signal

* Frame
2 @ Pattern

? ALMIERR

A ——
— - LASER Off ~
~__History ]

RX:6.144G
TX: Through

Frame Capture Setup
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18.0 IEEE C37.94™ Testing

Optical Interface between Teleprotection & Multiplexer Equipment

18.1 Introduction

The IEEE C37.94™-2002 standard (reaffirmed in 2008) defined a multi-vendor optical transmission interface to be used by power
utility companies to replace existing electrical supervisory control and data acquisition links. Low level electrical links were
considered unreliable for use in the power industry as they are prone to interference and damages due to intra-substation
electromagnetic interference (EMI), electric shock, signal ground loops, ground potential rise and safety, among other electrical
issues. Optical links and fiber optics don’t have such problems.

C37.94 was originally defined as an 850 nm MMF interface with ST (BFOC/2.5) connectors, but 1310 nm MMF and SMF variants
with other connector types could be found today. It is capable of transmitting a single data stream at Nx64 kbit/s, with N being 1 to
12 (64 to 768 kbit/s). It uses a simple framing structure and a line rate of 2048 kbit/s. Every bit in the data channel is encoded as a
two-bit symbol consisting of the original data bit and its complement (01 or 10) assuring enough transitions to help with clock
recovery.

The frame alignment signal is carried in the header, as a 16-bit pattern that alternates with every frame:

e Framing pattern 1: 1001 1011 0000 1111
e Framing pattern 2: 11y1 1111 0000 1111 (y = yellow alarm indication bit. 1 indicates alarmed condition)

The framing pattern is followed by a 48-bitp-pq-qr-rs-s10101010...1 0 overhead pattern, where the pqgrs bits represent the
N value or data rate multiplier. The alternate trailing 10101010 pattern in the following five time slots is used to seed the clock
recovery circuitry and serve as a preamble to client data.

Loss of Signal (LOS) and Loss of Frame Alignment (LOF)

Although the standard recognizes the ITU-T G.706 LOF definition as the event that starts after the detection of three consecutive
incorrect frame alignment signals, IEEE considers loss of framing a link Loss of Signal (LOS) condition. In C37.94, LOS is declared
when the optical signal is too low or the frame alignment is lost.

Per IEEE, the LOS condition is declared upon receiving two or more errors in eight consecutive framing patterns, and cleared upon
receiving eight consecutive correct framing patterns.

VeEX test sets repot Frame (induced) LOS and Signal (induced) LOS separately to provide extra information to users for better
problem isolation and troubleshooting purposes.

Remote Defect Indication (RDI) and Yellow Alarm

Although the IEEE C37.94 refers to RDI path defects (as defined by ITU-T G.775), their official name for this far-end alarm status is
Yellow alarm. RDI has become a more common term, but some users may use RDI and others Yellow, to refer to the alarm sent by
the far end to indicate that there is a problem with the received signal. The yellow alarm indicator is carried by the third bit (y) in the
second frame alignment signal.

Alarm Indication Signal (AIS)

When a network element declares loss of signal at its receiver, it sends a Yellow (RDI) alarm back to the originating equipment to
notify the problem and an AIS alarm to all other equipment located upstream (in the direction of the original transmission). The AIS
consist in replacing data channels’ line bits (time slots 8 to 31) with an All 1s pattern.

Go back to top Go back to TOC

18.2 Getting Started

Starting the C37.94 Test Application
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Ethernet >| ) co-directional

Fibre Channel > ?_/ & C37.94 Testing(Single port)
OTN/SDH/PDH >|. () C37.94 Testing(Dual port)
CPRI/OBSAI > | ) €37.94 Monitor

Additional Tests _J Clock Wander & Phase Meas.

2)

) 1588v2IPTP Through Mode & PDV Analysis

2017-04-11 08:12:43

—_

. From the welcome screen, select the Test Application button 1.

Select Additional Tests from the technologies section.

3. Check the C37.94 Testing (Single Port) or (Dual Port) test mode, for single or dual BERT capabilities. A C37.94 Monitor test
mode is also available for bidirectional monitoring (Rx-only with optical splitters) or in-line pass-through* mode (each port
retransmits what it receives).

4. Press OK to start the C37.94 application.

N

After a few seconds the C37.94 Menu is displayed and the application button turns yellow (active), displaying C37.94 as the
application running.

In-line pass-through, also known as “tfransparent” mode, is an intrusive test that is usually not recommended for
the following reasons: (a) It changes the condition of the link under tests. The signal is regenerated with clean
shape and full power, removing the effects from long fiber links, which are common causes of problems in point-to-
point optical links. (b) Changing the settings or losing power will make the link fail. Avoid using this test
configuration in live links. (c) If connected incorrectly, the test set may loopback both directions of the traffic, which
is a condition that could be difficult to identify.

Go back to top Go back to TOC
18.3 Testing C37.94

Fiber optics links or network elements using this simple transmission technology can be verified like regular PDH signals, performing
bit error rate tests (BERT), monitoring signal levels, errors and alarms.

e (C37.94 Testing is an optional feature and it must be activated in order to have access to its functions.

e The C37.94 optical data rate is very low by today’s standards and not all modern SFPs are compatible with
it (most are designed for rates = 100 Mbit/s). Only use SFPs recommended by VeEX, which have are non-
blocking and have a clock and data recovery (CDR) capable of working at 2048 kbit/s.

e The output signal of modern 850nm SFP modules is stronger than the original standard teleprotection
equipment input range. To avoid saturation or invalid measurements, use an optical loopback cord to
measure the actual SFP output power. Then add the appropriate in-line attenuator, in the TX direction, to
match network elements’ output, if necessary (e.g. 5 or 10 dB). Although some modern C37.94 equipment
can accept higher power inputs, the original IEEE standard refers to a maximum of -11 dBm output at the
TX port. The original dynamic range at the RX was defined as -32 to -11 dBm.

e Although C37.94 defines an optical interface operating at 830 +40 nm over multi-mode fiber (MMF) with
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BFOC/2.5 (ST) connector, it is not uncommon today to find implementations running at 1310 nm MMF or
SMF, for longer reach or to reuse existing SMF fiber used for other telecommunication purposes. Common
fiber optics connectors or adapters, other than BFOC, may also be found in the field.

Go back to top Go back to TOC

18.3.1 Test Setup

Signal

The C37.94 Test Application uses VeEX'’s signature layered test signal configuration user interface, allowing users to build the
desired test signal using an intuitive flow chart structure. Tap on each box to have access to all applicable parameters that can be

configured.

Signal Measurements General

Coupled

Hierarchy
C37.94

el

Interface
Optical

il

Payload

E
Pattern
RX: 24151 TX: 2751

e Hierarchy: No selection. Fixed to C37.94.

e Interface: Let users select the Clock Source to be used to drive the optical interface.

Internal: Uses the test set’s oscillator to generate the TX test signal.

External: Uses an external reference clock source applied to the CLK input in the connector panel.

From RX: Uses the clock recovered from the received signal to time the TX test signal.

Offset: Adds frequency offset to the internal oscillator to stress the far end receiver clock recovery circuits and verify it

complies with the minimum 100 ppm deviation tolerance required by the standard.

e Payload: Allow users to configure the TX data rate by entering the number of Nx64 kbit/s data Channels to be used for the
test. N can be any number between 1 and 12.
If the RX is already connected to the far-end signal, this screen will also show the N value sent by the far end equipment and
auto configure the test set’s receiver to match. The Received Channels information can also be used to confirm the N value
to be configured in test set’'s TX channels.

e Pattern: C37.94 is a datacom interface and it is always tested with a bulk constant bit rate (CBR) payload carrying a pseudo
random bit sequence (PRBS) or test pattern, to identify any data errors.

o

O O o

Measurement Setup

Select this tab to configure how the BER test behaves. The menu fields will change depending on the selections made.
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Measurements General

Start

Start Time [YYYY-MM-DD hhemm:ss] 7230 0 S0 21 S TH

Duration

Results Auto Save

Results Save Interval (min)

Auto Server Upload

Analysis

G.821 Allocation 100.00

e Mode:

o Manual: User starts and stops the test.

o Timed: Allows user to program the duration of the test. When the set time has elapsed, the test set automatically
stops the test.

o Auto: Programmable start time. Users can enter the exact date and time when they want the test to start and its
duration. Press the Start button to trigger the function and leave the test set on. Note that no measurements are made
until the test starts.

e Auto Save: The test set can also be programed to automatically save results at specific intervals. When enabled, users can
also select to automatically upload these results to a centralized R300-Server (requires Advanced Management option and R-
Server account) or to an FTP server. Requires server login.

e Analysis: User can program the hypothetical reference configuration (HRX) allocation to be used for the ITU-T G.821
Pass/Fail performance evaluation.

Three distinct quality levels are defined for an end-to-end path (link); two access links (one at each end) with Local and
Medium grade and one long-haul link in the middle with High grade. Local links are allowed 15%, Medium grade are allowed
15% and High grade are allowed 40%, for a total of 100% (Local+Medium+High+Medium+Local). Enter the appropriate
allocation depending on the section of the end-to-end path being tested. In practice, users testing complete links leave this at
100% block error allocation.

General Setup

Provides extra configuration parameters applicable to the test.

Signal Measurements General

Audible Alarm

Results on start

Auto Save

Measurement Clock Source

e Audible Alarm: Enables or disables the audible alarm. When enabled the test set buzzer emits a warning tone. This function
is test application dependent and not functional in C37.94 test modes.

e Results on start: When turned ON, the test set automatically jumps to the Results screen when the Start button is pressed.
If set to OFF, user has to manually navigate to the test Results section.

e Auto Save: When turned ON, the test set automatically saves the test results when the Stop button is pressed. The file is
saved with a temporary name based on the yyyymmdd-hhmmss time stamp format.

e Meas. Clock Source: This is a selection for the reference clock that will be used to perform frequency-related measurement
on the received signal. Internal mode uses the test set’s crystal oscillator, while TX Clock Source uses the same clock
selection set for the transmitter, as configured in >Setup >Signal >Interface.

Go back to top Go back to TOC
18.3.2 Test Results

In general, the following color coding is used to identify the status.

e Red: Errors or alarms are present.
e Yellow: Errors or alarms have been detected but no longer present.
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e Green: Good! No errors or alarms have been detected.
Summary

Shows the overall status of the current test.

Histogram Graph Event Log Analysis

[ Summary Errors/Alarms Signal

ST:201509-16 16:11:38 ET:00/00:14:01
LOS Alarm

C37.94 Alarms
C37.94 Errors

Errors

Errors detected/(History)

e ST: Start Time. Date and time when the test started.
e ET: Elapsed Time. Total time that the current test has been running.
e RT: Remaining Time. During timed tests it indicates how much time is still left before the test stops.

The bottom banner shows the overall status, while the individual fields at the top provide more information about which layers may
have been affected.

Errors/Alarms

The first page of this detailed test results report shows a layer-by-layer summary of all Alarms and Errors being monitored. Tap on
the individual indicators to quickly access detailed count and rate measurements. The arrow buttons at the bottom can also be used
to navigate the results page by page.

Histogram Graph EventLog Analysis

Summary Errors/Alarms Signal

Signal C37.94

Signal

All physical layer information can be found in this tab.

Level: Received optical power readings as reported by the transceiver. Presented in numerical and graphical format.
Frequency: Received clock measurement and clock offset calculation in parts per million (ppm).

Optical: Displays transceiver related information.

SFP: Graphical display of received power level fluctuations over time.

Histogram

Multi_Service_Test Module_Manual_RevDO01 Page 510 of 546



Histogram EventlLog

Shows the sequence of errors and alarms over time. It can be used to correlate intermittent problems to other events (e.g. power
loss, storms, vibration, etc.) or identify if the problem is cyclic or random in nature. User can zoom in and zoom out using the [+] and
[-] buttons to view the results in hours, minutes or seconds. In zoom mode, use the [<] and [>] buttons to navigate the different time
windows.

Graph

Displays the behavior of individual error or alarm in a bar graph format over time. It is used to identify the severity of each event over
time to understand its behavior. User can zoom in and zoom out using the [+] and [-] buttons to view the results in hours, minutes or
seconds. In zoom mode, use the [<] and [>] buttons to navigate the different data windows.

Event Log

Shows a time-stamped sequence of all events detected during the test, including the length or error count for each of the events.

Analysis

Shows G.821 out-of-service (OOS) BER performance analysis with Pass/Fail evaluation. Errored Second (ES), Severely Errored
Seconds (SES), Available Seconds (AS), Unavailable Seconds (UAS), Error Free Seconds (EFS).

Alarm / Error

Configures the behavior of the Alarm Generation and Error injection soft buttons.

Alarm
Alarm Mode
C37.94 Alarm

Error Mode

Pattern Error Type

Error Flow

Error Rate

e Alarms: The test set can generate Signal-based LOS, Frame-based LOS, AIS and RDI (Yellow), in Continuous or Count
(timed) modes. In timed mode the alarms can be set to last 0.1, 1, 10 or 100 seconds.
e Errors:
o Error Mode: The test set can inject errors to the C37.94 structure or to the test Pattern.
o Error Type: FAS, Bit
o Error Flow: Determines the behavior of the error injection. It can be set to inject a Single error, a Count or specific

number of errors from 1 to 1000, or a continuous error Rate from as low as 1E-9 (1x10) to as high as 1E-3 (1x1073).

Go back to top Go back to TOC
18.3.3 Test Profiles

Test configurations can be saved and later retrieved using the Test Profiles function.

e To save the current test configuration, select the Save function and use the keypad to give it a name that represents the use
case or test scenario for that specific configuration (site, network element, type of link, etc.). Press Apply to save.
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e To update a test profile with the current test setup, open the profile pull-down menu and select Save.

e To retrieve a saved test profile, open the profile menu, select the desired profile from the list and press Load. The setting are
immediately copied to the test set.

e To delete a test profile, open the profile pull-down menu and select the desired profile from the list to activate it, open the pull-
down menu again and select Delete.

Test profiles can also be managed using the test platform File Manager. Go to Utilities >Files >Saved to manage (view, rename,
delete, lock) test results, test profiles and captured screens. Here you can also export and import test results to/from a USB memory
stick or create PDF reports (directly saved into the USB memory).

Go back to top Go back to TOC
18.3.4 Round Trip Delay (RTD)
With a loopback at the far-end, the test set can measure the time it takes for test bits to make the round trip. This measures the total

fiber length and equipment delay combined. The loopback can be fiber optics, electrical (in case it terminates in other Datacom
interface) or logical (triggered inside network elements).

ST:2015-09-15 15:52:03 ET:00/00:00:07

Time [ms] 370ns
Max Time [ms] 37.5ns
Min Time [ms] 36.0 ns
Average Time [ms] 37.0 ns|
Result Running...

The test can be configured to run a single measurement, Repeat = OFF, if the total delay is not expected to change over time, or
Repeat = ON to run it continuously. When Repeat is enabled, the test set will keep track of the Current (last), Maximum, Minimum
and Average times measured. Turn the Laser ON and Calibrate it by looping the test patch cord, before measuring the link’s RTD.
Measurement resolution is 1 ps.

Go back to top Go back to TOC
18.3.5 C37.94 Data (Received)

Displays a sampling of the C37.94 raw data being received, including framing bits (yellow), Overhead N bits and its complements
(blue) and the overhead preamble bits (light gray), followed by data bits and their respective complements (white). Note that only the
active channels' pairs of bytes will update (depending on the N value). Unused channels (two bytes) will display the idle code
10101010 10101010 (FF).

TIS Line bits Hex TIS Line bits Hex TIS Line bits He

10011011 9B W 00001111 OF 101 1
(1111 ____F|
[oooo0
(0001 1]

1000 8

-

|

o
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The Page field at the bottom is to review up to 16 captured frames. Odd frames show Framing Pattern 1 and even frames show
Framing Pattern 2, including the RDI (Yellow) alarm bit.

Use the Pause button to freeze the 16 consecutive frames.

Go back to top Go back to TOC
18.3.6 One-Way Delay Measurements (Latency and Asymmetry)

Certain timing-sensitive applications require symmetric data links so a dual-ended One-Way Delay (OWD) test is required to verify
the data latency in each direction of the link. The two test sets used, one at each end, require access to accurate time. This timing
source is provided by a 1PPS signal from GPS Clock (built-in or external). The rising edge of the one-pulse-per-second signal
indicates the beginning of a second everywhere in the world. The 1PPS is used to synchronize the clocks in both test sets.

The OWD test must work with C37.94 bursty behavior (data transmitted every 125us) and be compatible with any Nx64k data rate,
network element, multiplexer, DSn, PDH, SDH or SONET equipment in the path, to achieve meaningful resolution and accuracy.

OWD is a coordinated test that requires both test sets (and users) to be ready and following each other’s status over the phone or
any other communication mean. Users in sites A and B must have access to:

e A traceable External 1PPS signal (from a GPS clock) connected to the test set's CLK (SMA) input port, or
e The built-in GPS option in the test set and have its antenna installed with unobstructed wide view to the sky.

For the built-in GPS receiver:

1. Connect the antenna to the SMA connector.
2. Go to Utilities >Settings >More >High Precision Clock Source >GPS and turn GPS ON. Wait until satellites are detected

(at least four with >36 dBHz) and the GPS Status = Lock (the GPS button E on the bottom-right of the screen turns green).

3. Notify your partner at the far end and go back to the C37.94 app to begin testing. This is not required if an External 1PPS is
used as reference.

4. Once both test sets are synchronized to the standard second (1PPS), connect them to their respective local C37.94 ports,
turn the laser ON and verify proper end-to-end connectivity (Signal, Frame, Pattern and no errors or alarms).

5. Enter the One Way Delay function and confirm with the far-end that they are also in the OWD measurement screen. Press
the Start button to start measuring the incoming delay (Return Path) and receiving the outgoing delay from the far end
(forward path).

Network elements and multiplexers are usually responsible for most of the latency added to the path (link), with fiber being
responsible for adding around 0.5us for every 100m of cable. The example diagram only includes the fiber part of the link, as it is
considered the worst case scenario (shortest delays) and highlights the importance of having enough accuracy and resolution (1us
or better) in order to measure cables’ contribution.

1100m (B to A), =5.5ps

1300m (A to B), =6.5us

A
D
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s (Clock Sre

Signal
Frame
Pattern

ALMIERR

————
History

RX: C37.94
TX: C37.94
1

RX: C37.94
TX: C37.94

ST:2016-01-08 09:37:09

Time [ms]

Max Time [ms]

Min Time [ms]

Average Time [ms]

Time [ms]
Max Time [ms]
Min Time [ms]

Average Time [ms]

Setup

External 1pps
One way delay ET:00/00:00:40

Return Path

Forward Path -_—
—
LASER Off

One-Way Delay: Site Ato B

Clock Sre
ST:2016-01-08 09:37:09

Time [ms]
Max Time [ms]
Min Time [ms]

Average Time [ms]

Time [ms]
Max Time [ms]
Min Time [ms]

Average Time [ms]

Setup

External 1pps
One way delay ET:00/00:06:40

Return Path

Forward Path e
—
LASER Off

One-Way Delay: Site B to A

Keep both test sets in the One Way Delay screen. If one of the test sets leaves the OWD test feature, the other
w test set may start reporting invalid results. Stop the test and save the results before quitting the OWD application.

In Dual Port mode, the test set allows running a bi-directional OWD test with only one meter. This is useful for troubleshooting
problems in a lab or repair center or fine-tuning network settings when access to both ends of the links are available in one site.

Go back to top Go back to TOC
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19.0 G.703 64k Codirectional

19.1 Setup

L EL
Frame
Pattern

~ ALMIERR

AT
~  History =
RX: 64K
TX: 64K

19.1.1 Signal

Signal Measurements General =t

Coupled .

Hierarchy : Err inj. )
Codirectional e
—
LAETY
Interface —
Electrical Alarm/Err
i
Pattern
RX:2723-1 TX: 24231

Setup - Signal

Tap on the Signal tab to set up the interfaces and associated test parameters prior to running a test. The configuration is grouped
into a simple yet intuitive block diagram. Signal parameters can be modified by tapping the applicable block which displays a new
dialog window displaying additional input and specific selection settings. The Transmitter transmits as soon as a valid configuration
is entered. The Receiver will check for a valid signal on its input so the measurement function is synchronized. When a test is not

running, the LEDs will still indicate errors and alarms, but any other results displayed will be the results of a previous test.

Hierarchy

The Hierarchy block displays the Network Type. Co-directional is selected as the default Network Type.

———) | Network Type

Signal
Frame
Pattern

~ ALMIERR

T
~  History =

RX: 64K
TX: 64K

Interface

Multi_Service_Test Module_Manual_RevDO01

Hierarchy S

tart ]

Codirectional

Err inj.

Alarm

Alarm/Err

Setup - Signal - Hierarchy
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Interface

———y | Test Port

Clock Sre

Clock External

Signal

Frame

Alarm/Err
Pattern

© ALMIERR

e,
History

RX: 64K
Setup - Signal - Interface

The Tx Interface Setup screen features the following options:
Test Port: The electrical interface is selected as the only option for this application
Clock Source: Can be configured as follows:

¢ Internal clock: The clock for the transmitter is derived from the internal oscillator. The internal clock has an accuracy of +/-
3.5ppm conforming to G.812 recommendations.

e External clock: 1.5MHz, 2MHz, 1.5Mbps, 2Mbps, and 10MHz signals are present on the SMA connector. Only 2Mbps
signals are available on the RX2 balanced and RX2 BNC unbalanced ports.

e From RX: The clock for the transmitter is derived from the received signal and the jitter of the incoming signal is suppressed.

e Offset: The clock for the transmitter is derived from internal oscillator. It can change the frequency offset while
measurements are running. Use numeric key to increase and decrease the frequency shift. Frequency offset: +50ppm with 1,
0.1, 0.01ppm resolution.

e Atomic 10MHz (Atomic Clock option required): The built-in Atomic Clock hardware option can provide highly accurate and
stable frequency references

Test Pattern

P Pattern
| TX

Signal PRES Pattern

Invert
Frame

Out of service
Pattern PRBS Pattern

Invert
= ALMIERR

—
History

RX: 64K
TX: 64K

Setup - Signal - Pattern

Pattern: Use the pattern drop-down box to select the test pattern which will be inserted into the transmitted signal. Pseudo Random
Bit Sequences (PRBS) defined by ITU-T 0.150 and 0.151 standards, fixed words and 24-bit or 32 bit user defined patterns are
available. Note: If the 32 bit user pattern entered is incorrect, the default pattern will be OxFFFFFFFF.

Invert: Inversion of polarity is also available.

Multi_Service_Test Module_Manual_RevDO01 Page 516 of 546



w ITU-T specification 0.150 recommends the following test patterns:

Test Sequences for POH signals according to ITU-T 0.150 recommendation
PRES faros Application
2+8.1 8 Error measurements for bit rates < 14 400 kbitsis
2111 10 Errar & jitter measurements for bit rates of n x B4 kbit's & 64 kbitsfs
2%151 15 Error & jitter measurerments for T1, E1, E3 and 053 bit rates
25201 14 Errar & jitter measurements for T1, E1, E3 and DS3 bit rates
202341 23 Error & jitter measurernents for E3 and E4 bit rates
2%31-1 31 Delay measurements for E3, DS3 and E4 bit rates

Go back to top Go back to TOC

19.1.2 Measurements

T— AT
) Measurements General Start

— AoV
Signal Start

Start Time [YYYY-MM-DD hh:mm:ss]  [EIX] (EN N BN SN SH| o>
Frame Duration

Duration Alarm/Err

Err inj.

Pattern .
Units

Results Auto Save

" ALMIERR
Analysis

e
History G.821 Allocation 100.00

RX: 64K
TX: 64K

Setup - Measurements

Tapping the Measurements tab opens the setup screen for the Timer, Performance Analysis, and General configurations.
Configure a test to run for a fixed duration or a delayed start.
Mode: Manual, Timed, and Auto selections are available

e Manual: This is linked to the Start/Stop button.
e Timed: The test duration can be set by the user. The test duration can be set in seconds, minutes, hours or days. The test is

activated by the Start/Stop button.
e Auto: A predetermined start time can be set by the user. The test duration can be set in seconds, minutes, hours or days.
After programming the start time and duration, press the Start button and the test will be activated automatically when the

programmed start time is reached.

Performance Analysis

The ITU-T G.821 performance test will be performed by the unit. Recommendation G.821 is briefly defined as follows:

G.821: Error performance of an international digital connection operating at a bit rate below the primary rate and forming part of an
Integrated Service Digital Network (ISDN)

Long term error performance conducted Out of Service (OOS)
Based on measuring bit errors

Evaluation period of 30 days
Since there is no overhead structure at these bit rates, in-service measurements are extremely difficult
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19.1.3 General

The General setup page configures the audible alarm, Save, and Measurement Clock Source.

Signal
Frame
Pattern

ALMIERR

AT
____History ]

RX: 64K
TX: 64K

Clock.

Go back to top Go back to TOC

19.2 Results

Signal Measurements General T‘N

Audible Alarm

Results on start Err inj.

Auto Save AT—

[ Alarm

Measurement Clock Source

AT

Alarm/Err

Setup - General

Audible Alarm: Unit emits a sound if an alarm is detected. This feature is not available on all units.
Result on start: On or Off. Provides an automatic move to Result screen when it starts.

Auto Save: Tap Auto Save and set it to ON to automatically save the results file.

Measurement Clock Source: Internal Clock or Tx Clock Source; the measurement is synchronized to the Transmitted (Tx)

Tap Start or Results to view test measurements.

19.2.1 Summary

The Summary tab displays an overview of the major test parameters. At a glance, the user is able to see if there are any alarms,

errors, or signal failure.

Signal
-
o Frame

Pattern

ALMIERR

A
~  History =

RX: 64K
TX: 64K
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Histogram EventLog Analysis ‘ Stop

ErrorsiAlarms Signal

ST:2017-06-16 14:43:02 ET:00/00:13:19
LOS Alarm ‘
64K Alarms

Err inj.

Alarm

64K Errors Alarm/Err

Errors detected/(History)

—
~ Restart

(< ] Page 1 of 1 (> )

Results - Summary
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19.2.2 Errors and Alarms

The Error/Alarm tab displays several pages showing the errors and alarm status. Alarms/Errors results provides an overview of all
the Errors and Alarms applicable to the signal or network under test. The color of the page tab is normally blue; however, it will turn
red when an alarm error condition has been detected or recorded.

The soft LEDs on screen are arranged
soft LEDs have a tricolor function:

logically and will depend on signal hierarchy, structure, payload and framing selected. The

[ Green: No error or alarm is present.

B Red: An error or alarm condition is detected and is currently present.

1 Yellow: Indicates a history condition. An error or alarm was detected during the measurement interval but it is no longer

present or active.

L EL
Frame
Pattern
ALMIERR

A
History

Histogram Graph Event Log Analysis T‘\

Summary ErrorsiAlarms Signal —
Err inj.

Codir Pat

[ LAETY

Alarm/Err

Errors/Alarms (Page 1)

w Tapping the individual soft LED will automatically link directly to the applicable result screen which provides detailed information.

L EL
Frame
Pattern

ALMIERR

A
History

RX: 64K
TX: 64K

Errors/Alarms (Page 2)

E——

Analysis ‘ Stop

Histogram Graph Event Log

Summary ErrorsliAlarms Signal
Codirectional Err inj.
Pr—

00/00:52:47 Aarm

AT
Alarm/Err

Restart

Errors/Alarms - Codirectional (Page 2)

Page 2 lists the Alarms in logical order that are associated with the signal under test. All alarms are evaluated and stored.
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L EL
-
O Frame

Pattern

ALMIERR

A
History

Errors/Alarms (Page 3)

Page 3 lists the Errors in logical order that are associated with the signal under test. All alarms are evaluated and stored.

Signal
-
O Frame

Pattern

ALMIERR

A TT—
History

Errors/Alarms (Page 4)

Histogram

Summary

E—

Graph Event Log Analysis ‘ Stop

ErrorsiAlarms Signal
Codirectional Err inj.

00/00:52:01 Alarm

AT
Alarm/Err

TE—
Restart

Errors/Alarms - Codirectional (Page 3)

Histogram

Summary

Graph Event Log Analysis T‘\

ErrorsiAlarms Signal
\ Err inj.

00/00:50:37 Alarm

AT

Restart

Errors/Alarms - BERT (Page 4)

Page 4 lists the Bit Error Performance (BERT) associated with the signal under test.

Go back to top Go back to TOC

19.2.3 Event Log

The Event log tab displays the screen listing the Error and Alarm events recorded during a test. The events are presented in

chronological sequence:

Type: Indicates alarm or error type

Number (#): Event number, events are numbered sequentially

Start: Indicates when the alarm or error was detected
Dur/Count: Indicates for how long the alarm or error was detected and provides duration (alarms) and ratio/count (errors).

The duration format is day:hour:minute:second

e Pages: Scroll through the pages depending on the number of events recorded
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_ P Summary ErrorsiAlarms

Histogram Event Log

Signal Stop

Analysis

. Err inj.
Signal # Type Start Dur/Count .

1 Start 2017-06-16 14:43:02.0 LAETY
O Frame
2 LOS 2017-06-16 14:43:36.0 00:00:12.6
Alarm/Err
Pattern 3 LSS 2017-06-16 14:43:48.6 00:00:00.1
4 CODE 2017-06-16 14:43:49.0 14570
ALMIERR
5 CODE 2017-06-16 14:43:50.0 256
—
History 6 CODE 2017-06-16 14:43:51.0 256
7 CODE 2017-06-16 14:43:52.0 256 Restart
8 CODE 2017-06-16 14:43:53.0 198
9 LOS 2017-06-16 14:43:55.8 00:00:01.8

RX: 64K
TX: 64K

(4] Page 1 of 4 (>

Event Log
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19.2.4 Signal
The Signal tab displays the frequency and level result screen.

_ P Histogram Graph EventLog

Summary Errors/Alarms

Analysis

L EL Frequency

Frame

Mi :
Pattern in (ppm)

Max (ppm):

ALMIERR
— Voltage
—

History

RX: 64K
TX: 64K (<)

Page 1 of 1 o

Signal

Restart

Frequency: The received signal frequency and offset is measured and displayed. For E1 signals, the measurement is performed on

both balanced 100 ohm and unbalanced 75 ohm interfaces.

Current: Indicates the frequency of the input signal

Offset: Indicates the difference between the standard rate and the rate of the input signal
Min (ppm): Indicates the difference between the standard rate and the minimum deviation detected in the input signal
Max (ppm): Indicates the difference between the standard rate and the maximum deviation detected in the input signal

A Min (ppm) and Max (ppm) function can be used to ensure that the received signal is within a certain clock tolerance and that the

network element is transmitting correctly.

Multi_Service_Test Module_Manual_RevDO01

Page 521 of 546



Frequency Telerances for PDH and T-Carrier Systems

Signal

Frequency Specification

E1PDOH

2,048 Mbps £ 112 bps (£ 546 ppm)

E3 POH

34,368 Mbps £ 846 bps (£ 24.6 ppm)

Ed4 POH

139,264 Mbps £ 2730 bps (£ 196 pprm)

DsS1 T-Carrier

1,544 Mbps £ 57 bps (= 36.6 ppm)

D33 T-Carrier

44 736 Mbps + 1101 bps (x 24 6 ppm)

Voltage: Measures the Peak voltage value of the incoming signal.

FDH Signal Levels per [TU-T G.703 Recommendations

Signal

Bit Rate

Line code

Input

Termination

Level

E1

2 Mbit's

HOE3

75 ohm unbalanced BMC

120 ohm balanced RJ45

Terminate: 2.37 Yolt peak
Monitar: 2.37 Volt peak
wiith 20 or 26dB gain
Terminate: 3.0 Yalt peak
Monitor; 3.0 Volt peak with
20 or 26dE gain

E3

34 Mbit's

HOB3

75 ohrm unbalanced BNC

Terminate: 1.0 Valt peak
Monitor: 1.0 Vot peak with
20 or 26dE gain

E4

140 Mbit's

Chl

T4 ohrn unbalanced BNC

Terminate: 1.0 Yolt peak
Monitor: 1.0 Volt peak with
20 or 26dE gain
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19.2.5 Histogram

The Histogram tab displays a historical record of the Alarms and Errors recorded during the measurement interval. A dedicated
page is available for errors and alarms including BER. Scroll through the various pages to display the anomalies of interest.

Pattern

T ALMIERR

—
History

Summary

Histogram

RX: 64K
TX: 64K

<

Graph

ErrorsiAlarms

Event Log

Codirectional

Page 10f 2 o

Signal

e
Stop

Analysis

Err inj.
1
Alarm

AT
Alarm/Err

—
Restart

Histogram - Codirectional (Page 1)

A graphical timeline on the horizontal axis indicates when the event occurred since the test was started. The upper left and right
arrows allow the user to scroll through the measurement period while the + and — keys allow zooming in/out of the time axis. The
events presented above are shown in the table below.

Multi_Service_Test Module_Manual_RevDO01

Page 522 of 546



ErrorsiAlarms Signal ‘ Stop

Graph Event Log Analysis

Err inj.
BERT Alarms/Errors

LAETY

Alarm/Err
Pattern

ALMIERR

—

~__History ]

—— —
~ Restart

RX: 64K
TX: 64K

Histogram - Codirectional (Page 2)
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19.2.6 Graph

The Graph tab displays a screen displaying a log of the errors recorded during the measurement interval. A dedicated page is
available for each error type. Scroll through the various pages to display the anomaly of interest.

L] Summary ErrorsiAlarms Signal ‘

Stop
Histogram Event Log Analysis

Signal Err inj.

Alarm
Frame

Alarm/Err
Pattern

ALMIERR

—
~__History ]
—— —
. Restart =

RX: 64K
TX: 64K < Page 1 of 2 (»)

Graph

A graphical timeline on the horizontal axis indicates when the event occurred while the vertical axis indicates the logarithmic scale of
errors. The upper left and right arrows allow the user to scroll through the measurement period, while the + and — keys allow
zooming in/out of the time axis.
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19.2.7 Performance Analysis
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_ P Summary Errors/iAlarms 3

top
Histogram Graph Event Log

= Signal Err inj.

Alarm

Frame

Alarm/Err
Pattern

T ALMIERR

—
History

RX: 64K
TX: 64K

G.821 Analysis

The Analysis tab displays measured objectives from ITU-T performance tests selected from the Measurements tab (Setup >
Measurements).

Evaluation According to ITU-T G.821
This recommendation was originally specified for international circuit-switched N x 64kbps connections.
ES, SES, AS and UAS are evaluated and can be performed on the following events:
e Bit errors (TSE, Test Sequence Error)
The following signals can be measured when performing G.821 evaluation of bit errors (TSE):
e Unframed patterns
e Pass/Fail result is in conjunction with path allocation between 0.1 and 100%
w ITU-T G.821 relies on the evaluation of bit errors, thus the test channel must be taken out of service to perform the
measurement.
Definitions:

e Errored Second (ES): A one-second time interval in which one or more bit errors occur.

e Severely Errored Second (SES): A one-second interval in which the bit error ratio exceeds 1073,

e Unavailable Second (UAS): A circuit is considered to be unavailable from the first of at least ten consecutive SES. The
circuit is available from the first of at least ten consecutive seconds which are not SES.

e Available Second (AS): A one-second time interval in which no bit errors occur.

e Errored Free Second (EFS): A one-second time interval in AS during which no errors and no pattern slips have been
detected.

Go back to top Go back to TOC

19.3 Alarm Generation and Error Insertion
Alarm Generation
Generates Codirectional Alarms (LOS, AIS) into the transmit signal. Alarm generation modes include:

e Alarm Flow
o Continuous: Generates a continuous alarm when button is tapped
o Count: Specific count for 0.1s, 1s, 10s, 100s when button is tapped
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Stop
s | Alarm Mode

Signal Codirectional Alarm : Err inj.

Alarm Flow

LAETY
Frame

Error Mode Alarm/Err

Pattern Pattern Error Type

Error Flow
ALMIERR

m—
History

RX: 64K
TX: 64K

Alarm/Error Generation

Error Insertion
Error Mode:

o Pattern: Bit
e Codirectional: Code

Error Flow: Injects different anomalies into the transmit signal. Error insertion flow modes include:

e Single: Inserts a single error every time the insertion button is tapped
e Count: Specific count or number of errors when the insertion button is tapped

e Rate: Specific rate between 1x103 and 5x10°®
Alarm Generation/Error Insertion
At any time during the test process, tap the Error Injection or Alarm Generation buttons to inject errors or generate alarms.
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19.4 Round Trip Delay

Tap the Round Trip Delay in the PDH Tools screen to perform a round trip delay measurement.
The Round Trip Delay (Propagation Delay) measurement works by sending a test pattern with an error. The time it takes for the
error to reach the receiver is the propagation time through the network.

Tap Start to View the Round Trip Delay of a looped back signal.

| ]
I
Signal

Frame

ST:2017-05-19 12:09:47 Results ET:00/00:00:23

Patt
asern Time [ms]

ALMIERR Max Time [ms]

Min Time [ms]

m—
History Average Time [ms]

Result Running../

RX: 64K
TX: 64K
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20.0 Clock Wander & Phase Measurement

Refer to Advanced Clock Wander & Phase Measurements for more information on PDV Analysis.

Go back to TOC
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21.0 1588v2/PTP Through Mode & PDV Analysis

Test App 1 - Test Mode Selection

Ethernet > | [ C37.94 Testing

Fiber Channel > (L) C37.94 Monitor

OTN/SONET/DSn > [) G.703 64k Codirectional

CPRI/OBSAI > ) Clock Wander & Phase Meas.

Additional Tests ¥ 1588v2IPTP Through Mode & PDV Analysis

' g P\l Ethernet
: Stats
2 ¢ Signal \

2 © Frame 1588v2/PTP r
X | PDV Graphs

PR o Filter Setup @]

:ﬂg gl Packet : PDV

e =4l Capture & W \nalysis
) |pTp stats

1588v2/PTP Home Menu

When placed in 1588v2/PTP Through Mode, the TX320S makes use of both ports to analyze network 1588v2/PTP traffic exchanged
between Master and Slave. The unit can be inserted on the network path in passthrough mode between P1 and P2 or non-
intrusively via a network tap.

1588v2/PTP Through Mode & PDV Analysis, located in Additional Tests, offers the following features:

dual port pass-through monitoring of slave and master clock PTP messages
transparent monitoring with an optical splitter

bi-directional analysis of 1588 PTP traffic

bi-directional analysis of Ethernet traffic (PTP and non-PTP)

Through Mode monitoring is conducted through Ethernet test ports 10/100/1000BaseT or 100/1000BaseX.
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TX320S Transparent
Monitoring

4 A

Slave

1588v2
Slave

Ref Clock
1588v2/PTP Home Menu

In 1588v2/PTP Through mode, traffic forwarding between P1 and P2 becomes active as soon as it is connected
w on the network, however measurements and statistics are only active after pressing Start.

Go back to top Go back to TOC

21.1 Port Setup

Port setup is accessed via the Setup menu located on the Home page. Select the operation mode and the test interfaces that will be
used to carry out tests. Once the operating mode and interfaces are selected, the user can independently configure the auto-
negotiation, speed, duplex, and flow control settings for each port (where applicable).

_ Port P1 Status P2 Status
L

. Port Selection 100/1000Base-X v
: 3 Signal Auto Negotiation v
v
v

Speed

2 2 Frame Tl

8 ® Pattern Flow Control Both On —
&8 A T—
Internal v oo

® ® ALMIERR

‘,—
History

1 GE Fiber Port Setup

Select 10/100/1000BaseT or 100/1000BaseX from Port Selection for testing.

1 GE Fiber Port

Auto Negotiation: On or Off. Matches the test set's negotiation settings to those of the link partner.
Speed: 100 Mbps or 1000 Mbps.

Duplex: Default set to Full.

Flow Control: TX On, RX On, Both On, or Off.

o When flow control is On, the test set will respond to pause frames received by the link partner by adjusting the transmit
rate.

o When flow control is Off, the test set ignores all incoming pause frames from the link partner and continues
transmitting at the configured transmit rate.

e Measurement Clock Reference: Select between an internal or external clock source. This setting defines the reference
clock used for 1588 Slave clock wander measurement.

o Possible external clock sources: 1.5444MHz,1.544Mbps, 2 MHz, 2Mbps (E1 signal), 10MHz, 25MHz, 125MHz or
External1 pps. The external clock source is connected to the SMA port on each Test Module. This port is marked CLK
on the connector panel.

o Possible internal Clock sources: Internal Clock (+/-3.5ppm accuracy), Internal GPS 1 PPS (Requires GPS option
and Antenna), Internal Atomic 1 PPS (Requires High Precision Atomic Clock option).
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For Delay or TE measurements, 1 PPS Clock source (internal or external) is required.

_ Port P1 Status P2 Status
L

T Port Selection 10/100/1000Base-T

I T Signal Auto Negotiation

Advertisement

DO Frame Flow Control

MDIX

® ©® Pattern

® ® ALMIERR
——
History
P1:1000-TFULL

P2:1000-TFULL

1 GE Copper Port Setup
1 GE Copper Port

e Auto Negotiation: On or Off. Matches the test set's negotiation settings to those of the link partner.
o Speed (only when Auto Negotiation is Off): 10 Mbps or 100 Mbps.
o Duplex (only when Auto Negotiation is Off): Half or Full.
o Advertisement (only when Auto Negotiation is On): Default-All or Custom. Custom options include 10/100/1000M/Half
or 10/100/1000M/Full.
e Flow Control: TX On, RX On, Both On, or Off.
o When flow control is On, the test set will respond to pause frames received by the link partner by adjusting the transmit
rate.
o When flow control is Off, the test set ignores all incoming pause frames from the link partner and continues
transmitting at the configured transmit rate.
e MDIX: Off, On, or Auto. When MDIX is set to Auto, the test set detects the required cable connection type and configures the
port connection properly for interfacing the partner device, eliminating the need for crossover cables.

For proper operation, the link’s Speed and Duplex must match on P1 and P2.

e Measurement Clock Reference: Select between an internal or external clock source. This setting defines the reference
clock used for 1588 Slave clock wander measurement.

o Possible external clock sources: 1.5444MHz,1.544Mbps, 2 MHz, 2Mbps (E1 signal), 10MHz, 25MHz, 125MHz or
External1 pps. The external clock source is connected to the SMA port on each test module. This port is marked CLK
on the connector panel.

o Possible internal Clock sources: Internal Clock (+/-3.5ppm accuracy), Internal GPS 1 PPS (Requires GPS option
and Antenna), Internal Atomic 1 PPS (Requires High Precision Atomic Clock option).

For Delay or TE measurements, 1 PPS Clock source (internal or external) is required.
w

When finished with port setup, tap Apply to configure settings.

Status
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L
F1 P2

I I Signal

2 ¢ Frame
® Pattern
® ALMIERR
‘me'"
P1:1000-TFULL

P2:1000-TFULL

Port

Link Advertisement
Link Config. ACK
Remote Fault

Local Port

Speed 1000 Mbps
Duplex Full
MX Link Advertisement
10MIHalf YES
10MIFull YES
100M/Half YES
100MIFull YES
1000MIFull YES

P1 Status

P2 Status

Done

YES

NO

Remote Port

Speed 1000 Mbps
Duplex Full

Link Partner Advertisement
10M/Half YES
10MIFull YES
100M/Half YES
100MIFull YES
1000MIFull YES
Symmetric Pause | YES

IAsymmetric Pause NO

Port 1 Status tab

The Status tab lists current port settings. Please note that the Status tab is only available if a fiber port option is selected from

the Test Port Selection menu.

Test units shipped before January 2012 support up to +/- 50 ppm offset only. Units shipped from 2012 onwards,

w support up to +/- 150 ppm offset. This applies to both 10GE WAN and 10GE LAN modes.

Go back to top Go back to TOC

21.2 1588v2/PTP Filter Setup

Configure Through Mode 1588v2/PTP Filter Settings. The filter settings determine the type of 1588v2/PTP traffic being monitored for

statistics and measurements.
| ]
.
P1 P2
I T Signal
2 @ Frame

® Pattern

® ALMIERR

———
History

P1:1000-TFULL

P2:1000-TFULL

1Tag A J

00-18-63-00-0C-40
00-1E-80-AD57-3C

00-00-00-00-00-00

00-00-00-00-00-00

Page 10of 2 [ >

1588v2/PTP Filter Setup

A
PCAP Start

e P1/P2 Direction: Configure the expected incoming master/slave traffic direction for port 1 and port 2.
e Protocol Mode: Configure the expected incoming 1588v2/PTP traffic type: IPv4 UDP, IPv6 UDP or Layer 2.
o IPv4 UDP: The PTP messages are transmitted with an IPv4 and UDP encapsulation.
o IPv6 UDP: The PTP messages are transmitted with an IPv6 and UDP encapsulation.
o Layer2: The PTP messages are encapsulated directly in an Ethernet frame without IP or UDP header.
e Clock Step: Configure the expected Master’s clock type. 1-step or 2 Step--1 step clock (Sync) or 2 step clock

(Sync+FollowUp).

e Correction Field: Enable/Disable. Configure if correction field (transparent clock) is accounted or ignored in the Delay and

TE measurements.

e VLAN: Off, 1 Tag. Configure if 1588 traffic contains VLAN tags.

o Filter Settings: If multiple Master or Slave streams are present on the network, enable filter settings to configure the MAC

Multi_Service_Test Module_Manual_RevDO01

addresses and |IP addresses of the stream to monitor.
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Fl1 P2

I T Signal

2 @ Frame

® ©® Pattern

® ® ALMIERR

‘,—
History

—
Page 2 of 2 (> ) PCAP Start

Delay Measurement Setup

e Delay Measurement: End to End (M>S, S>M) and BC-TE measurements are the same value, except that BC-TE
measurements have additional parameters.

w Both modes require a 1 PPS clock source (Ext. 1PPS, Atomic 1PPS, or GPS 1PPS).

o End to End (M>S, S>M): Measures the M>S Master to Slave (T1, T2) and S > M Slave to Master (T3, T4) delay
based on the monitored messages Sync and Delay_req/Delay_response timestamps.

= End to End: Average Window: Configure the delay measurement averaging window, from 1 second to 300
seconds

w For accurate delay measurement, the test equipment should be deployed close to the Slave, in order to
account for network delay.

Master

T1

T4 |« i
D

elay_resp (T4) !
1
1

v v v

T'2 and T'3 Measurements based on 1 PPS reference clock
Forward Path: Master > Slave Delay Measurement: T'2 — T1

Reverse Path: Slave > Master Delay Measurement: T4 — T'3

Delay Measurement Overview

o BC-TE Measurements: Boundary clock Time Error measurement. Time Error Measures how well the Boundary clock
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recovers clock from the network, by comparing Sync and Delay_reqg/Delay_response timestamps to 1 PPS clock
source.
m Forward TE Threshold: When enabled, triggers an event when the measured Forward TE (T1) exceeds the
configured threshold. Threshold values are from 100ns to 1000 us.
m Reverse TE Threshold: When enabled, triggers an event when the measured Reverse TE (T4) exceeds the
configured threshold. Threshold values are from 100ns to 1000 us.

o Cable delay compensation values compensate for cable delay in the calculation of Boundary Clock- Time Error
computation. This parameter should zero out the Master to Slave direct delay contribution.
m Forward Cable delay Compensation: ON/OFF. Master to Slave Cable delay.
m Reverse Cable delay Compensation: ON/OFF. Slave to Master Cable delay.
s BC-TE: Average Window: Configures the Boundary-Clock Time Error averaging window, configurable from 1
second to 300 seconds.

Boundary
Clock

1588
Slave
Port

T

T4 b !

1
I

v 4 v

T'2 and T'3 Measurements based on 1 PPS reference clock
Forward TE = T'2— T1- cable delay
Reverse TE = T4 — T'3 — cable delay

2way-TE = (Reverse TE + Forward TE)/2

Time Error Test for Boundary Clock

When finished with configurations press Start to begin testing.
PCAP Start

While the test is running, the option to capture packets is available through the PCAP Start button. Stopping packet capture
automatically names and saves results in pcap format. A message displays the name of the saved file. The file is located in Files >
Saved section of the test set and can be exported to a PC and analyzed using Wireshark. For more information on retrieving saved
test results, refer to File Management in the TX300S, MTTplus, RXT-1200, or UX400 platform manuals for more information.
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P1 P2 Capture Mode

I I Signal

Packet Ca{pfure

I T Frame

® ©® Pattern
Result Saved

® ® ALMERR a5:20170517_142041DUAL pcap

J’.—.
History
P1:1000-TFULL

P2:1000-TFULL
A
PCAP Start

PCAP Message Displaying File Name

Indicator Symbols

A T indicates that the test set is in Through mode. A green light indicates a successful connection. If the Light is gray, it indicates
that there is no valid 1588v2/PTP traffic detected.

Go back to top Go back to TOC
21.3 Packet Capture

Please refer to the Packet Capture section in V300 Common Functions Manual for more information on this feature.
Go back to top Go back to TOC

21.4 PTP Stats

Summary

| ] Status
L

Pl P2 Summary Messages Decoder TE Events

I T Signal

I T Frame

® @ Pattern

® ® ALMIERR

J’.—.
History

P1:1000-TFULL

P2:1000-TFULL
—.
< Page1of2 © PCAP Start

Summary (Page 1)
The Summary screen displays the 1588v2 message statistics including the number of Total messages, Event messages, and

General messages along with information on Lost, Duplicated, Out of Sequence and Unidentified messages. Tap on Page 2 to
see more detailed message error information.
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| ] Status
L

Pl P2 Summary Messages Decoder TE Events

Iz Signal

2 Frame

® ©® Pattern

® ® ALMIERR

A E—
History

P1:1000-TFULL

P2:1000-TFULL
)
Page 2 of 2 (») PCAP Start

Summary (Page 2)

Additional message information is displayed on the Messages screen.

Messages
The Messages screen gives a further breakdown by message type. The total and per second average message rates are displayed.

| ] Status
L

Pl P2 Messages Decoder TE Events

I Signal

2 Frame

® @ Pattern

® ® ALMIERR

J’.—.
History

P1:1000-TFULL

P2:1000-TFULL
A
PCAP Start

Messages
Decoder
The Tracer shows the 1588v2 messages from both Master and Slave clock devices.
There are four function keys:

e Pause/Continue - to pause or continue the tracer.
e <-& ->-in Pause mode, use the key to page up or page down.
e End - in Pause mode, use End key to jump to the end of the trace.
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. Signal

. Frame

® Pattern
®» ALMIERR

—
History

P1:1000-TFULL
P2:1000-TFULL

P2
I Signal

2 Frame
® Pattern

®» ALMIERR

History =

TE Events

T Signal
2 Frame
® Pattern

® ALMIERR

P2:1000-TFULL

ory
P1:1000-TFULL

Status

Messages

Sync

TE Events

Follow Up

Delay response

Delay request

Announce

Follow Up

Delay request

Delay response

Decoder

message Type: Delay response
transportSpecific: 0x0

versionPTP: 0x2

messagelength: 54

domainNumer: 0

flags: 0x0

C Field: 0x0000000000000000

SRC P ID: 0x001863fffe0137 d00000
sequencelD: 18196

controlField: 0x3

logMsginterval: -1

ToD: 1969 1231 15:30:00.000000000
recvTstamp: 2017 0517 15:24:07. 235678624
sourcePortld: 0x001863fffe0137d10001

(<) Page 1 of 1 (»)

Decoded Message

Status

Messages Decoder TE Events

TE Event Value (ns)

(< Page 1 of 1

TE Events tab

TE Event Type

O

The TE Events tab displays TE Threshold crossing events with a timestamp.
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21.5 Ethernet Stats
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I
PCAP Start
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Ethernet Stats include 1588v2/PTP traffic and non 1588 traffic. It displays Port 1 and Port 2 Ethernet traffic measurements. Tap on
P1 and P2 to switch between port 1 and port 2 measurements. For more information on Ethernet traffic tabs and measurements,
please refer to the BERT Results section.

— P P1 P2
L

— Errors Alarms  Events  Traffic Delay Rates
O Lt : A7 1255131 ET: 00/02:39:52
RX

Line Rate (bps) 1.000G
9 Pattern Utilization (%) 0.000%

Utilization (bps) 0.000
® ALMIERR  |Framed Rate (bps) 3.856K
Data Rate (bps) 2.848K
# of Bytes 4616732
P1:1000-TFULL BlEEVENIETEH 0

2 @ Frame

‘,—
History

P2:1000-TFULL
A
PCAP Start

TE Events tab
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21.6 PDV Graphs

Tap on the PDV Graphs button to access graphical statistics. Select a PDV, RTD, or IPG graph from the Type menu to view.

e PDV: Delay Request, Asymmetry, and Sync PDV min and max information.

Delay Request: The Delay_Req PDV measures t4-t3 (delay message jitter)

Asymmetry: The Asymmetry PDV measures (t4-t3)+(t2-t1) (this measures the Delay)

Sync PDV: The Sync PDV measures t2-t1 (sync messages jitter)

RoundTrip PDV: The RoundTrip PDV measures (t4-t3)+(t2-t1), which is the Delay measurement packet delay
variation.

O O o o

Refer to PTP_Messages timing overview graph for t1, t2, t3, t4 definitions.
e RTD: RTD and Delay Response RTD min and max information.

The RTD graph measures the time between when the delay_req leaves the slave and the delay_resp is received by the slave.
e IPG: Sync and Delay Response IPG min and max information.

The IPG graphs give information about the Sync and Delay_resp arrival rate. This will depend on the setting 16 vs 32 vs 64. It can
be used as a confirmation that the rates are as expected. This can be also verified with the packet counters.

The following Delay measurements are only available if Delay Measurement is set to End to End (M>S, S>M) in the 1588v2/PTP
Filter Setup menu and Measurement Clock reference is set to 1 PPS (internal or external).

e Mto S DLY: Measures Forward Path (Master to Slave) delay, based on Sync (t1) timestamp and t'2 measured by test set in
Through mode.

e S to M DLY: Measures Reverse Path (Slave to Master) delay, based on Delay_response (t4) message and t'3 measured by
test set in Through Mode.

Refer to Delay Measurement Overview for a graphical representation of M >S Master to Slave (T1, T2) and S > M Slave to Master
delay measurement.

The following Time Error measurements are only available if Delay Measurement is set to BC-TE in the 1588v2/PTP Filter Setup
menu and Measurement Clock reference is set to 1 PPS (internal or external).

e Forward TE: Measures the Forward Path (Master to Slave) Time Error, based on Sync (t1) timestamp and t'2 measured by
test set in Through mode and configured cable delay.
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e Reverse TE: Measures Reverse Path (Slave to Master) Time Error, based on Delay_response (t4) message and t'3
measured by test set in Through Mode and configured cable delay.

e 2Way TE: Uses Forward TE and Reverse TE measurements to computed 2Way TE.

Refer to Time Error Test for Boundary Clock for a graphical representation of Forward, Reverse, and 2Way TE.

—_—
P1 P2
I I Signal

2 ¢ Frame
® ©® Pattern

® ® ALMIERR
AT
History

P1:1000-TFULL e 01:54:55
P2:1000-TFULL _
—

PCAP Start
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21.7 PDV Analysis

Packet Network elements between Master and Slave causes non-linear impairments due to congestions, processing delay, queuing
mechanisms in network switches and routers. This is defined as Network PDV (Packet Delay Variation) or packet jitter. PDV is a

property of the network that can lead to Frequency wander and Phase inaccuracy on the slave since the slave uses the timing
packet to recover Frequency and Phase.

PDV Metrics include: Sync and Follow up PDV, Slave Wander, and Delay Request PDV. This function provides MTIE and TDEV
analysis as well as FPP, FPC and FPR measurements as defined in ITU-T G.8261.1 standard.

Tap on the PDV Analysis button on the home menu to access this feature.

_ P PDV Measurement
NN

Fl1 P2

I I Signal

2 ¢ Frame

® ©® Pattern

® ® ALMIERR

History

P2:1000-TFULL

PDV Setup
Setup
Save TIE to USB can be turned ON to write all wander measurements to a FAT32 USB Memory stick in real time, to be analyzed

later on.
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Select Wander Type from the drop down menu:

e Sync PDV: Monitors TIE of Sync Messages
e Follow Up PDV: Monitors TIE of Follow_Up Messages

e Slave Wander: Monitors Slave TIE based on Delay Request Messages (Note that t3 delay_request timestamp is not always

present in the messages originating from the slave).

e Delay Req PDV: Monitors TIE of Delay_Request messages based on Delay Response (t4) timestamps.

Tap on the Start button to initiate the measurements and data logging and Stop to end recording.
After stopping the test, if the built-in MTIE/TDEV option (license) is enabled, tap on Analysis to view the TIE graph and perform the
MTIE/TDEV analysis on the recorded TIE data. Alternatively, tap on PDV Analysis to view the PDV graph and perform MTIE/TDEV

Analysis.

TIE Analysis MTIE & TDEV Analysis

2017-5-17 16:08:20

Primary TIE(ns)

ive TIE(ns)

1.5e+07

le+07 ]

TIE(ns)

o 20 40 60
Time(s)

TIE Analysis

MTIE & TDEV Analysis

MTIE
le+08
1le+07 —
- '___,_,...--'-—f
W —
= ——
a le+06 ____,__.——-—"""-__-—_
a —
E 100,000
=
—
T __————\
10,000 S
\\
1,000

T T - —
1 10
Observation Interval(s)

MTIE & TDEV Analysis

Built-in MTIE & TDEV Analysis (Optional License)

AT
Measurement
. 4

Set Range

A T—
Measurement
.

Analysis

For more information on MTIE & TDEV Analysis refer to Built-in MTIE & TDEV Analysis (Optional License) section in the Jitter and

Wander application.

PDV Analysis Delay
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PDV Analysis

AT
Measurement
.
. 120,000
= ]
£
% L FITTLIT == ................. SpussssssnnEgigean s eenenEnnnn EsmmEsEEEnEmEEEE
g 110,000
100,000
90,000
T . T . T . T . T . T . T . T . T
] 20 40 60 80

Time(s)

PDV Analysis - Delay

Tap on PDV Analysis to view the PDV graph and perform Delay/PDV Analysis per ITU-T G.8261.1 standard.

The objective of this category of PDV metrics is to study the population of timing packets within a certain fixed cluster range starting
at the observed floor delay. The population of timing packets can then be compared with acceptance or rejection thresholds. The
main idea here is to ensure that at least a minimum number of packets, or alternately a minimum percentage of packets, always
remains within the specified fixed cluster range starting at the observed floor delay.

PDV Analysis

PDV Analysis

AT
iso W
__J

Analysis

Time(s)

PDV Analysis

Definitions:

x[/] = measured latency of packet |

N = number of packets in measurement data set
Minimum Observed delay = dmin

A pin = mun x[7]
0<i<N

Indicator function for floor packet selection:

L. if afi]<dpn+0
0p(.D)=) 7)< donin for 0<i< N

: otherwise
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0 = cluster range
W = Window interval
K = WA P = number of packets transmitted in the window interval

Floor Packet Count (FPC) with Sliding window
M
FPC(n.W.3) = D> ¢p(j.8) for (K-1)<n<N
J=n—~(K-1)
Floor Packet Rate (FPR) with Sliding window

FPC(0.W.5)
-0 for (K-1)<n<N

FPR(n.W.8) =

Floor Packet Percent (FPP) with Sliding window
i -E A9 .
FPP(n.W.3) =‘ ?P ‘XFPC(H.W.E-)XIDD % for (K—1)<n<N

ITU-T G.8261.1 Network Limits:

1. With window interval W = 200s and fixed cluster range 6 = 150pus starting at the floor delay, the network transfer
characteristic quantifying the proportion of delivered packets that meet the delay criterion should satisfy:

FPP (n, W, )= 1%

1. That is, the floor packet percentage must exceed 1%.
2. This means that for any window interval of 200 seconds at least 1% of transmitted timing packets will be received within a
fixed cluster, starting at the observed floor delay, and having a range of 150 ps.

Go back to top Go back to TOC
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22.0 Profiles

Profiles can be created in any application that has a "Profiles" drop-down menu available. The PDH, SDH, OTN, Ethernet and Fiber
Channel applications, among others, all have the ability to save profiles.

Profiles can also be managed from the Utilities button > Files > Saved. Options include the ability to filter, rename, delete, export,
and import files.

Accessing and Configuring Profiles
Tap on the Profiles button to access the Profiles menu. Profile management settings include

Load: Select a test profile to load onto the test application

Save: Save current settings to the selected test profile

Delete: Deletes the selected test profile

Save As: Save a new profile. This will bring up an alphanumeric keypad to name the profile. When the profile is saved, all of
the test configurations that apply to the particular application are saved. This allows for fast access to preconfigured test

configurations.
e ] . AET—
| -LEDs—| g . Round Trip R
"X ./ m——
Signal DEIay Err inj.

——————
LAETY

Frame

Alarm/Err
Pattern

ALM/IERR

A
History

]

Signal

Frame

Pattern

ALM/ERR

Profile drop-down menu from Profile button
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Profile selection Load

Save

Delete

Save As

() Page 1 of 1 (>

Select a Profile to Manage
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23.0 Common Functions

Please refer to the TX300S, MTTplus, RXT-1200, or UX400 platform manuals for the following functions:

IP Tools: Ping, Trace Route
Net Wiz

WiFi Wiz

Advanced Tools

Utilities

Files

R-Server

Backlight

VeExpress

M.Upgrade

Go back to TOC
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24.0 Product Specifications

The product specifications are available for download in PDF format on the VeEX customer website. Please note that Adobe Reader
version 9.0 or higher is needed to open and view the file.

To get the latest free version of Adobe Reader, click here.

Go back to TOC
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25.0 Certifications and Declarations

What is CE?

The CE marking is a mandatory European marking for certain product
groups to indicate conformity with the essential health and safety
requirements set out in European Directives. To permit the use of a CE
mark on a product, proof that the item meets the relevant requirements
must be documented.

Use of this logo implies that the unit conforms to requirements of
European Union and European Free Trade Association (EFTA). EN61010-
1

Declaration of Conformity

For a copy of the CE Declaration of Conformity relating to VeEX
products, please contact VeEX customer service.

RoHS Compliance

VeEX QUALITY AND ENVIRONMENTAL POLICY

Our quality and environmental policy is to limit and progressively
eliminate the use of hazardous substances and chemicals in the design and
manufacture of our products.

VeEX products are classified as Monitoring and Control Instruments
under Article 2, Section (1), Category 9 of the WEEE 2002/96/EC
Directive.

RoHS and WEEE Position Statement

The Council of the European Union and the European Parliament adopted
Directive 2002/95/EC (January 27, 2003), to Reduce the use of certain
Hazardous Substances (RoHS) in Electrical and Electronic Equipment,
and Directive 2002/96/EC on Waste Electrical and Electronics Equipment
(WEEE), with the purpose of reducing the environmental impact of waste
electrical and electronic equipment. Both were later recast by Directives
2011/65/EU and 2012/19/EU respectively. All VeEX products being

ROHS Statement placed on the EU market conform with these directives.

Additional RoHS substance restrictions for the Monitoring and Control
Instruments were adopted by EU Directive 2015/863 (March 31, 2015).
These new restrictions will take effect from July 22, 2021. VeEX has
established a program to ensure that from July 22, 2021, all its products to
be sold and shipped into the EU market will conform with (EU) 2015/863.

VeEX Inc. is committed to comply with RoHS and WEEE Directives to
minimize the environmental impact of our products.

For more information about RoHS as it relates to VeEX Inc, go to the
VeEX web site at www.veexinc.com/RoHS
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26.0 About VeEX

VeEX Inc., the Verification EXperts, is an innovative designer and manufacturer of test and measurement solutions addressing
numerous technologies. Global presence through a worldwide distribution channel provides uncompromised product support.

Visit us online at www.veexinc.com for latest updates and additional documentation.

VeEX Incorporated
2827 Lakeview Court
Fremont, CA 94538
USA

Tel: +1 510 651 0500
Fax: +1 510 651 0505

Customer Care

Tel: + 1 510 651 0500
Email: customercare@yveexinc.com
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