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1.0 About This User Manual

The purpose of this manual is to help users successfully use the features of VePAL UX400 test platform.

This manual is intended for novice, intermediate, and experienced users. It is assumed that users have basic computer
experience and skills, and are familiar with basic telecommunication concepts, terminology, and safety. For more technical
resources, visit VeEX Inc. website at www.veexinc.com.

Every effort was made to ensure that the information contained in this manual is accurate. However, information is subject to
change without notice. We accept no responsibility for any errors or omissions. In case of discrepancy, the web version takes
precedence over any printed literature.

© Copyright 2012 VeEX Inc. All rights reserved. VeEX is a registered trademarks of VeEX Inc and/or its affiliates in the USA and
certain 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 device 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 agrees that it has received a license solely to use the software as embedded in the device, and the
purchaser is prohibited from copying, reverse engineering, decompiling, or disassembling the software.

If any assistance is needed or there are any 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 serial number ready. Please refer
to the Basic Operations section of this manual for details on locating the unit serial number.

Customer Care:

Phone: +1 510 651 0500

E-mail: customercare@veexinc.com
Website: www.veexinc.com

Go back to TOC
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2.0 Introduction to UX400

VeEX® UX400 is the industry’s most flexible, compact, and future-proof test solution for OTN, SDH, SONET, PDH, T-Carrier,
Carrier Ethernet, Mobile Backhaul, Core, and Storage Area Networks. VeEX UX400 is the first truly robust portable platform to
offer test capabilities ranging from DS1/E1 to 100GE and beyond, allowing any combination of test modules tailored for each
particular application or set of requirements. Its versatile and flexible hardware and software architecture optimize configurations
to meet users’ specific needs; from transport applications at rates ranging from DS1/E1 to OC-768/ STM-256, OTU3 and OTU4 to
Carrier and Ethernet Transport applications from 10M to 40GE/100GE and beyond.

Its modular architecture allows for up to six independent test modules and up to six concurrent tests or combination of tests. It
also allows simultaneous local and remote users to share the platform and run independent tests, maximizing the use of
resources.

Key Features of UX400:

e Industry’s smallest and most powerful 1.5Mbps to 100G test platform
o Supports OTU4/0OTU3, 40/100GE, 10GE, 1000Base-X, 10/100/1000Base-T, SDH/SONET up to STM-256/0C-768,
and PDH/DSn test interfaces without having to change modules
e Large high resolution 10.4” color touch screen VGA monitor port, microphone/headset, built-in speaker
e Built-in GPS timing and Atomic (Rubidium) clock
o Provide accurate and stable timing reference when an office clock is not available (e.g. Mobile Station)
o Verify the accuracy of a received network clock
e Intel Atom 1.6GHz Processor
o 2GB DDR, 8GB SDD (up to 32GB)
e High capacity Li-ion battery pack
o >1 hour @ 40G, >8 hours @ 1GE
o Battery operation at all rates
e 1000Base-T management port
e Dual USB 2.0 ports
o WiFi, 3G UMTS modem, Bluetooth, Memory stick
e VFL and OPM hardware options
« Weighs <15kg fully loaded including battery
« Dual ports to monitor network bi-directionally
o PDH/DSn/SDH/SONET from E1/T1 to 40G
o OTN from OTU1 to OTU4
o Ethernet from 10Base-T to 100GE
e Generate +/- 150ppm clock offset to stress both Ethernet and SDH networks
o Jitter and Wander analysis up to STM-1e rates
« SyncE and IEEE 1588v2 support with Wander analysis
« Pulse mask analysis on PDH/DSn signals
e Multiple remote and local users able to share platform for simultaneous testing

Multiple Test Applications and Users

e Independent configuration and operation of modules allows multiple users to share platform
e Up to 6 test applications can be configured and operated simultaneously, locally and remotely
e SCPI remote control interface via IP connection for multiple user/applications

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 UX400 displays 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 XFP's or SFP’s connector interface while the laser is enabled. Even
though XFP and SFP 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.

Alad

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.

ESD: Electrostatic Discharge Sensitive Equipment

« Perform all work at a workplace that is protected against electrostatic discharging.

« Inserting, extracting, or handling test modules.

o Never touch any exposed contacts, printed circuit boards or electronic components. - Connecting or disconnecting cables
from modules or platform.

« Inserting or removing SFPs, XFPs, or CFPs from the platform.

o Always store test modules in ESD protected packaging.

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-swapable. The platform must be turned off and unplugged from VAC mains when removing or
inserting test modules.

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

o 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.

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

UX400 battery pack is also fitted with a safety connector to prevent accidental short circuits and reverse polarity.

Always charge the UX400 battery pack inside the UX400 battery bay using the UX400 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).

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.

After extended storage, battery packs may reach a deep discharge state or enter into sleep mode. For safety reasons, Li-
ion 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.

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.

Go back to TOC



UX400 10G e-Manual D07-00-058P RevA0O Page 13 of 209

4.0 Platform Overview

The unit is powered on and off from the red key on the keypad area. To power on the unit, hold the Power key down until a beep
is heard. In order to turn off the unit, press the Power key for at least 2 seconds. If the unit is not responding, holding the Power
key down for more than 10 seconds will force the unit to power down.

Note: No results or configurations are saved during the emergency shut down.

Utility Ports

_Test Ports

Stylus
Air vent © __— Air vent
DC Input
-*,..f LLLLLTT ::If' Tl "
10.4” Color
Touch Screen Li-lon Battery Quick Keys

Go back to top Go back to TOC

4.1 Keypad

The keypad comprises the following keys:
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o Power Key

Backlight Key

&
@
©

Help Key

File Key

@@

. Lock Key

e Power key: The unit is powered on and off from the red key on the keypad. The button is recessed to prevent accidental
power on. Press the key for 3-5 seconds to turn the unit on. To turn off the unit, press the Power key for at least 2
seconds. If the unit does not respond, holding the Power key down for more than 10 seconds will force the unit to switch
off.

e Backlight key: Press the key to turn the backlight off and on. If the backlight is on a timer, the backlight will restart the
timer.

e« Summary key: Brings on a screen showing a summary of all interfaces/tests. When pressed a second time, it closes the
summary screen and returns to previous screen. This key does not interrupt operations or tests in progress.

e Help key: Brings the user to online help, regardless of the current user interface location of the unit. When pressed a
second time, it closes the help screen. This key does not interrupt operations or tests in the progress.

o File key: Saves test results in the unit's memory. If the measurement is still running, it will provide a snapshot the moment
the key is pressed. The Save function provides automatic storage with automatic naming and time stamping function. To
process a stored file, please go to 7.0 Files in the V300 Common Functions manual. Press the key again to cancel the
save operation.

e Lock key: Can be configured to lock the keypad or capture the current screenshot.

Go back to top Go back to TOC

4.2 Touch Screen Display

The LCD supports touch screen operation. To operate the touch screen to navigate the menus and tabs, use the stylus located
on the right side of the unit. Please observe the following precautions:

« Never use excessive pressure on the touch screen as this may damage its functionality.
o Never use sharp objects such as a pen, screwdriver, etc., as this may damage the surface.
« Clean the surface of the touch screen using a soft cloth and mild detergent only. Do not use alcohol.

Go back to top Go back to TOC

4.3 Battery

The UX400 chassis is equipped with an intelligent Li-ion rechargeable battery pack, which is located in the rear of the unit. The
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battery will be partially charged upon delivery, so it is recommended to fully charge the battery before use. Please charge the
battery at room temperature to preserve its life and to obtain maximum charge. The battery is charged during operation, provided
the unit is connected to the AC Mains using the supplied AC adaptor. Removing the battery while the unit is powered on is not
recommended - this may result in damage. Remove the rubber cover on the right side to connect the AC Main adaptor to the
unit.

Note: Make sure that the key is aligned while plugging in the AC adaptor to the unit. If it is not aligned, the plug will not connect
to the unit and using force will damage the connector.

Battery Charging time
The total charging time depends on the remaining battery capacity percentage and the actual current load in the UX400. An idle
UX400 (no test modules selected or tests running) would recharge faster than an active one.

Attention! For safety reasons, the battery charging time is always limited to a maximum of three hours.

- If the UX400 is being used while charging and a full charge (100% capacity) can not be achieved within three hours, the
charging will automatically stop.

- To resume charging, unplug the AC/DC adapter and let the UX400 work on battery power for a minute or two and plug the
AC/DC back in. This would reset the charging circuity.

Warning! DO NOT disconnect the AC/DC power supply when the UX400 is running under heavy load conditions (greater than
the battery's current ratings), such us certain multi-module multi-test applications.

- If the current required is too high, but still within the battery's limits, a warning message would be displayed, when the AC/DC
adapter is unplugged, while all the tests are properly closed and the UX400 shuts down.

- Under overload conditions, the battery may not be able to supply enough current to keep such test scenario running and its
safety mechanisms may shut the battery down without warning and test results may be lost.

Battery Safety precautions
Refer to section 3.0 Safety Information.

Go back to top Go back to TOC
4.3.1 Using the Built-in Battery Backup System

An internal battery pack option is available for the UX400 system to provide uninterrupted operation during short power outages
or as a time-saving convenience when moving the test set from one point to another, without having to cycle power. Under
certain conditions it can also provide hours of untethered testing autonomy (extended battery operation).

A Use caution when planning to rely on battery operation or backup power availability. Due to its flexibility and scalability, the
capacity of the UX400 system may exceed its battery rating. Independent of how many modules or module combinations are
loaded in the UX400, if the total power required by the active test modules exceeds 95W, the battery operation would be
disabled for safety reasons and to protect the battery pack. Use the tables below to calculate the maximum power consumption
for any desired test scenario.

Release any unused test modules before entering extended battery operation to assure that total power consumption is less than
95W. Use the power gauge information (battery icon) to get an estimate on the autonomy time, which based on the actual power
consumption. Make sure battery is fully charged.

If moving the UX400 from one place to another (e.g. between workstations, benches, racks or equipment rooms) release test
modules as their test cables are disconnected, to reduce the power consumption below 95W and assure a hitless transition.
Modules can then be quickly reactivated by assigning them to a test application and recalling its previous configuration (profile) as
test cables are reconnected. Time is saved by not having to reboot the test system.

Battery Power Capacity
Total Battery Power: 115 Watts

« UX400 Platform: 20 Watts
« Up to 95 Watts are available to any combination of active test modules (below).

Note: The sum of active test modules cannot exceed the 95W power budget available.
Test Modules’ maximum power requirements (active modules only)

e« UX400-100GE module: 58 Watts
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« UX400-40G module: 32 Watts
« UX400-10G module: 29 Watts
« UX400-2.5G module: 20 Watts
e« UX400-1GE module: 15 Watts
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Note: Test Modules become active when one of its test ports is assigned to a Test Application; otherwise they remain inactive

with little or no power consumption.

Total AC/DC Power: 250 Watts

e 220 Watts available to support any combination of active test modules

Actual power consumption (per module) may vary depending on configuration/settings and optic modules being used. Values
listed are maximum estimated ratings for the most demanding conditions.

Inactive modules (not assigned to a test application) do not consume power.

When working on battery-only mode, the UX400 notifies users when the maximum battery capacity has been reached or it is not

enough to support the new module user is trying to activate.

4.3.2 Battery Overdraw Protection

« On battery power, when the capacity reaches 10%, the UX400 notifies users with a pop-up warning message and an

intermittent audible alarm.

shut down.

OK

Warning! Low Battery

& Please plug in the AC power charger, or press OK to

Cancel |

(]

o If the previous message is ignored and the total capacity falls under 5% the UX400 immediately initiates the emergency
shutdown procedure for safety and to protect its battery from damage. Once in this mode all power to modules is

immediately cut and test files are not saved.

« In the event that the load exceeds the 95W battery limit when the AC power is interrupted or AC/DC adapter is
unplugged, the UX400 would immediately initiate the emergency shutdown procedure to protect its battery from damage or
any other safety issues. Once in this mode all power to modules is immediately cut and test files are not saved.

Go back to top Go back to TOC
4.4 Connectors and Panels
4.4.1 Test Modules

1G Test Module:
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Single slot (up to 6 modules per UX400 > 12 ports)
Test Interfaces/Applications

o 10/100/1000Base-T

o 100Base-FX/1000Base-X

o 1/2/4G Fiber Channel
Test modes
Single and Dual Port
Bi-directional Passthrough monitoring
RFC2544, V-SAM per ITU-T Y.1564
Throughput with multiple streams, MPLS, VLAN tags

o Loopback

o External clock interface (input and output)
« Audio headset for VolP application

O O o o

2.5G Test Module:

E1to 5TM1e ; . EllSiMie
%, D530 STS3 — LS, D510 STSI AR

#I'T;: | Tx

omH

e Dual 2.5 G ports
o Single BERT, Dual BERT, Bi-directional line/payload through & monitor
o Test rates supported
o STM-0e/STM-0/STM-1/STM-1e/STM-4/STM-16:
= VC-11,VvC12,VC-3, VC-4, VC-4-4c,VC-4-16¢c
o STS-1/0C-1/0C-3/0C-12/0C-48:
= VT-1.5, VT-2, STS-1 SPE,STS-3c SPE, STS-12c SPE,STS-48c SPE
o PDH/DSn:E1, E2, E3. DS1, DS3, E4
« Audio headset for ISDN PRI and VF applications
« Jitter wander to STM-1 rate

10G Test Module:
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Single Slot (Up to 6 x 10G modules per UX400 i.e. 12 test ports)
Dual 10G ports

o Dual Port, Single Port, Bi-directional line/payload through & monitor
Applications (same as TX300e)

o STM-64: VC-4-64c down to VC12

o 0OC-192: STS-192c SPE

o 10GE (LAN/WAN)

o OTN: OTUZ2, OTU1e, OTU2e

o 8GFC, 10GFC
External clock RX and TX
Audio headset (VF)

40G Test Module:

OC-TEAISTM-256
OTUe 3 a

: ﬂ} Ext. Clock

o« SDH/SONET testing
o Generation/evaluation of STM-256 signal according to ITU-T G.707
o Generation/evaluation of OC-768 signal according to ANSI T1.105
« SDH Mapping
o VC-4-256c¢, VC-4-64c, VC-4-16¢c, VC-4-4c, VC-4, to VT1.5/VT2.0
PDH Analysis internal E3/E1 analysis
Full ITU-T performance monitoring, APS testing
Test pattern and Alarm generation, Error Insertion
Overhead display, decode and generation
Trace identifier
Pointer Analysis
Tandem analysis

40/100G Test Module:

e CFP Modules & Interfaces
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40GE (40GBase-LR4)
100GE (100GBase-LR4)
External clock input (BNC)
Eye clock output (SMA)
o SD card
e 40GE LR4 CFP Module
o 2 SMF: 1 fiber in each direction with 4x10G wavelengths
e 100GE LR4 CFP Module
o 2 SMF: 1 fiber in each direction with 4x25G wavelengths

O O o o

Go back to top Go back to TOC
4.4.2 RJ-45 Interface

Balanced, Tx and Rx electrical interfaces for T1 and E1 signals. The port is 120 ohm for E1 signals and 100 ohm for T1 signals.

Go back to top Go back to TOC
4.4.3 Bantam Interface

Balanced, Tx and Rx interfaces for DS1 and E1 signals.

Go back to top Go back to TOC

4.4.4 BNC Interface

Unbalanced, 75 ohm Tx and Rx interfaces for DS3 and E1, E2, E3, E4 and STM-0/STS-1 (51M), STS-3/STM-1E.

Go back to top Go back to TOC
4.4.5 XFP/SFP Transceiver Interface

Optical Transceivers (Tx/Rx) conforming to Multi Source Agreement (MSA) recommendations are supported. Various SFPs are
available for different wavelengths and dynamic range requirements. Check the ordering options for more details. The standard
optical connector type used on SFP transceivers is LC. Please use appropriate low reflectance patchcords (Ultra Physical Contact
[UPC]) and note the damage level associated with each Transceiver. Customers opting to use or provide their own SFPs should
ensure that the transceivers are multi-rate and that digital diagnostics are supported — this enables the optical power and other
measurements when in SDH optical test mode. Furthermore, only SFPs with low jitter and good optical extinction ratio should be
used. To comply with ROHS and other local government requirements, only compliant SFP transceivers should be used.

Go back to top Go back to TOC
4.4.6 SMA Interface

o Unbalanced, NRZ electrical clock input
e For DS1/T1: 1.544Mbps or 1.544 MHz
e For E1: 2.048Mbps or 2.048MHz
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4.4.7 Utility Ports

The Ethernet and USB ports are located on the top of the unit.

RJ45, 10/100/1000Base-T Port

Ethernet applications include:

e |P connectivity testing
o Net Wiz testing
o Transfer measurement results and test profiles between the instrument and a computer using ReVeal UX400 software
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Upload/download configurable tables between the instrument and a computer using ReVeal UX400 software
e Upgrade the instrument software using ReVeal UX400 software
« Remote control of the instrument using ReVeal UX400 software (optional)

USB Port
The USB port supports:

e Memory drives
o WiFi adaptor for connectivity and WiFi testing application

Go back to top Go back to TOC

4.5 LEDs

Fixed (Power) LED: A single LED indicates the power state of the unit.

e The LED is off when the unit is powered off
e The LED is green when the unit is powered on
e The LED is orange when the unit is connected to the AC Mains and powered off

Soft LEDs: Each tests module offers detailed soft LEDs and indicators in its test application. Refer to individual modules manuals
for details.

Go back to top Go back to TOC

4.6 Software Upgrade
There are two methods of updating the test set software: via USB port or ReVeal UX400 software.

Downloading UX400 Software from the VeEX website

e Enter Username and Password under Customers Login.

e Click on the Customers tab at the top of the screen after successfully logging in.
e Click on Software, located in the Functions toolbar on the left side of the screen.
e Search for and download the latest UX400 software onto the PC.

Installing New UX400 Software via USB

e Unzip the original/downloaded upgrade package file.

e Search for a compressed file with the phrase veex-arm.tar.gz, (e.g., "UX400-veex-arm.tar.gz") and copy it onto a USB
stick formatted in the FAT32 file format.
Note: Make sure the new software image is the only file on the USB stick.

o Verify that the UX400 unit is powered off and that the DC adaptor connected to the unit is charging the battery. Insert the
USB stick on the top left side of the unit.
e Press and hold the Power and the Backlight keys simultaneously.
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o Release the Power key when the unit starts to boot up.

©
=
®
©

@

Press and hold keys
simultaneously

« Keep the Backlight key pressed down until one beep is heard.

e The unit should now show all the new software packages on the USB. Select the ones that apply.

Page 21 of 209

e A message will appear on screen stating the upgrade is in progress. Installing the software will take a few minutes.

Note: Do not remove the USB memory stick until upgrade is complete. Doing so will interrupt the software upgrade and corrupt

the upgrade progress.

Go back to top Go back to TOC
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5.0 Basic Set up and Common Tasks

When the UX400 unit is powered on, its system boots up and the first screen displayed shows an image of all the modules installed in the unit. Up to six tests can be
assigned at any given time to be run on the unit.

Main Modules Screen

Go back to top Go back to TOC

5.1 Home Screen Tabs

lH - On the top left hand side of the screen; to enter the system settings and tools screen

. Go back to the screen displaying the installed test modules

@ - Go to the home screen of a Test Application assigned to one of the tabs on the bottom of the screen

- Displays the power status of the unit - on AC Power, battery status
- Save to files

Go back to top Go back to TOC

5.2 Common Tasks

5.2.1 Assigning Test Modules

UX400 can simultaneously run up to six tests. There are six test tabs on the bottom of the unit's screen. A different test module can be assigned to each of these tabs.

Test Tabs

1. Click on a free test tab.

An arrow in the top right corner of the tab indicates the selected tab.

2. Select a test module from those displayed on the screen.

All the test technology options available through that module will be displayed.

Test Module Selection
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3. Select the technology option best suited for the test you wish to run and then click Accept.
The screen will show the progress as the unit is configured for the selected test module.

Test Module Application Loading

Initializing

When the configuration is complete, the home screen of that test module will be displayed on the screen. The user will be ready to set up the parameters for different tests
possible for that module.

Test Module Application Home Screen (40G)

S SONET/ [T
. SDH Tools ~ZOHFRE

e e,

~EOALoE
. "7l Alarm/ Error
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The test tab to which the application was assigned will change color and the details of the test module's location on the unit and the technology selected will be displayed
in the tab. The test tab color indicates the status of the respective test:

« Red: Indicates that at least one alarm/error has occurred during the test
« Yellow: History - Use the History button on the left side of the screen to acknowledge the status and reset the history indication.
« Green: Indicates no condition or a test that has not begun yet

To return to main modules screen:

Either click an unassigned tab on the bottom of the screen;

Or click the button on the top panel of the screen.
To free up an already assigned tab:

1. Click on the tab that needs to be made free.

2. Return to the main modules screen.

3. Click on the "Release" button on the right side of the module location illustration. A pop-up window will ask for confirmation of the action.

Releasing a Test Tab

Interface Selection

This interface is curm In use by Test App 1
Do you want to release this interface?

e [

4. Click "Yes" to confirm and release the tab. The tab is now free to be assigned for another test application.
To assign more test applications:

1. Return to the main modules screen. Make sure an empty tab is selected.

Note: Look for the arrow in the right corner of the tab to ensure that the correct tab is selected.

Select Another Test Tab

2. Follow the same steps as when assigning the first test tab to a test application.

Select Module and Technology
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Note:

System Configuring

N

Please Wait ...

System configuring, please wait...

Test Module Application Home Screen (100GE)

Throughput BV =)

« Depending on the type of test module (single or dual port) one or two test tabs can be assigned to a test module.

Page 25 of 209
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Dual port test modules usually allow two fully independent tests (e.g. one 10GE test in port 1 and another SONET/SDH test on port 2) or dual port applications.
o Test ports are identified by their position nomenclature. For example, L-C-2 identifies the port 2 of the test module located on the left column and C row.

« To switch between different module application screens, click on the respective test tab on the bottom of the screen.
Go back to top Go back to TOC
5.3 Platform Settings
Test ports and network settings are required prior to performing any measurements or applications.

The platform settings screen can be entered by clicking the arrow button on the top left corner of the main screen.

The following options are available:

e Tools
o Utilities
o Files

Go back to top Go back to TOC
5.3.1 Tools

Tap the Tools button to enter the Tools screen. The following can be configured or viewed under the tools tab:

e IP Tools:

o Setup: Network, Port

o Status

o Ping: Setup, Result
¢ Advanced:

o VFL

o OPM

o GPS
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IP Tools Setup

Setup

% IP Tools " Disconnect

i Advanced

Page 10f2

Advanced Tools

G IP Teols

g Advanced

The Home menu can be accessed at anytime during operation by pressing the Home key.
Go back to top Go back to TOC

5.3.2 Utilities

The Utilities tab on the settings home screen offers the following options:

« Settings
« Backlight

Utilities Menu
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Lo—1.]
———e

8
-
e, Settings

.t_ Backlight

Settings
The following options are available under settings:

o About
Backlight
Global

Date & Time
Remote Access
Power

Utilities Settings

o | -
Backlight
"2, Settings
t_ Backlight i |
“',-- Global

»
-

Go back to top Go back to TOC
About:

Gives information about the unit - the serial number, the version of the software running on the unit, customer care number, Management MAC address, options installed on
the unit, and also information about the different modules installed on the unit.

Utilities Settings - About Page 1 Utilities Settings - About Page 2
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" ok
¥ Backlight

e
T, Settings

® Sk
¥, Backlight

WebSite Support:

Customer Service Number:
+1 510 651 0500

Software Yersion{rootfs)
v1.0.15

Software Version[commaon):
Cammon-02.39.01

Serial Number: TUXBMOLE2 10178

Management MAC, 00-18-63-00-CT-25

Module Locations: R-A

Software Version{module):

Serial Numb-er:

UX400-40G-01,07.00_TO824_option
BVUXB0OLO710186

f__ Backlight

=
7, Settings

" okl
¥, Backlight

Go back to top Go back to TOC

Backlight:

Cemman Options:

UX400 Battery Pack (sold and shipped separataly)

U400 VFL

UX400 GFS (antenna not included)
UX400 Atomic Clock

UX400 OPM

Utilities Settings - About Page 4

Module Opticns: 40G SOHISONETIOTN Options

[499-05-242] SONETISDH (OC-T68/STM-256)
[439.05-215] OTU-3
[499-05-243] OTU3e

Enakled
Enabled
Enabled
Enakled
Enabled

Enabled

[495-05-216] Low Rate Mapping Suppert, from WT1.5NVT2 401 Enabled

[499-05-217] POH (E3, E1, DS3, DS1) Support (rquires 499-0{

[495-05.218] 40G APS

[459-05-219] 40G Tandem Connection Monitering
[498-05-220] 401G |TU.TE3 Painter Test Sequences

Enabled

The Backlight tab, which can also be accessed directly from the Utilities menu on the left side of the screen, shows information about the Battery Power, AC Power, and
Brightness adjustment tool.

Utilities Backlight Battery Power

Utilities Backlight AC Power
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Battary Power AC Power Brightness e | Battery Powear AC Power Brightness

‘ On AC Power:

Warning: Battery life will reduce when backlight is used.
'—‘_ Backlight
On battery power

m

Backlight will be turmed on when a butten is pressed or the screen is tapped

Utilities Backlight Brightness

Battery Power AC Power Brightness

‘ Brightness Level

-
e, Backlight i Mlnary

Go back to top Go back to TOC
Global:
The Global tab offers the following options to configure:

e General Settings: Language, Unit, Audible Alarm, Show Password
« Storage Setting: How the system should work while performing operations that deal with storage of files and data: File Name Prefix, Profile Deleting, Profile Saving,
Result Saving, Advanced Saving.
« Save Screen: This utility helps in configuring the Lock button on the keypad to either lock the screen or take a screenshot. Select "Save Screen" to configure the
Lock button to take a screenshot. Then the following settings can be configured:
o Save Screen Compression Level - The saved screen shot can be compressed to keep the size of the captured file small
o Save Screen Current Number - The number of screen shots already captured
o Save Screen Maximum Number - The total number of screen shots that may be taken can be configured here

Utilities - General Settings Utilities - Storage Settings
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General Setting Storage Satting Save Screen e Ganeral Setting Storage Setting Save Screan

Auto Dalate

Aute Overwrite

¥ Backlight ¥ Backlight

anual
Off

Utilities - Save Screen

¥ Backlight

Go back to top Go back to TOC
Date & Time:
The date and time settings for the unit can be set through this tab.

Date & Time Configuration

Date & Time
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Go back to top Go back to TOC

Remote Access:

Remote Access Configuration

Go back to top Go back to TOC
Power:
The Power tab displays the source of the power to the unit and status of the battery.

Power Source and Battery Status

""__ Settings Battery Status Fully Charged
" ok
%, Backlight

Remaining Capacity

Go back to top Go back to TOC
5.3.3 Files

The Files tab shows all the test results files saved on the unit.
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[}

['_-' Saved

e s —

G | @ 127 .0.0.1/cq-binjistresul L3N
WM&MMM

LIX800 OTUS Testing Resuls
LX400 40GE Ethemes Testing Resulis
LIX400 40C SDHPDH Testing Results

Go back to top Go back to TOC
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6.0 10G Ethernet Test Application

Follow the steps to assign the test module to a test tab as described in Chapter 5 of this manual.
Select the 10G Ethernet Testing Application (Single Port or Dual Port) and click "Accept".

10GE Ethernet Testing App Selection

i 10G Ethernet Dual Port Testing
i OTU2/STM-64/0C-192 Testing
 OTUZ/STM-64/0C-192 Dual Testing

The module will be configured and the progress will be displayed on the unit's screen.

System Configuring

== < N

Please Wait ...

System configuring, please wait...
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The 10GE home page will be displayed with links to all possible tests. The Test Tab in the bottom of the screen will be red in color and so will be the soft LEDs for Signal

and Frame on the left side of the screen.

10GE Test App Home Screen (Single Port)
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: -
“TASER On

Tap the Laser On/Off button on the right side of the screen.
The Laser On/Off button will turn Red, while the soft LEDs for Signal and Frame will start blinking.

Tap the History button displayed below the soft LEDs. The LEDs will now turn steady green and the test tab will also turn green, indicating the module is ready to perform
different tests.

Ready for Testing Tasks 10GE Test App Home Screen (Dual Port)

Setup

Header Traffic  Errerinj. Alarminj. General
& Signal

Stream #
Frame

Test Layar

Pattern - (24 ¢ Frame Type

VLAM

© ALMERR ) : ' : -
i ] Throughput BESECG0 “{RSER OR
p History - .

.,

A 1oapon'_1 ]

BERT T ——

Ethernet Dual Port Operation
When the dual port interfaces and software options are enabled, the test module can operate a combination of two ports at the same time.

Note: 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, V-SAM) in dual port operation. However, some advanced tools like VolIP,
IPTV, VLAN scan, Packet Capture are only available in single port testing mode. The User Interface will provide an error message when a feature is not available in dual
port operation.

| Start E

# Start All: The Start All button is located on the right side of the dual port operation mode screen. Tapping this button will simultaneously start a test on both

ports.

W Stop All: Once the test starts on both ports, the Start All button will change to Stop All. Tapping on this button will simultaneously stop the test on both ports.
Go back to top Go back to TOC

6.1 Setup

6.1.1 Port Setup

Port setup configuration is accessed from the Setup menu located on the home page of 10GE Test App.

UX400 10G Ethernet Test App Setup
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0GE Mode
Flow Control
Clock Offsat (ppm)

Measurement

The following configurations are available:

10G port profile: Default

10GE Mode: LAN / WAN

WIS Mode (for WAN): SDH / SONET

Flow Control: Enable

Clock Offset (ppm): Can be configured; range is +/- 150ppm

Go back to top Go back to TOC

6.1.2 Measurement Setup

The measurement settings are configured on this screen.

Mode: Manual, Timed

o Manual mode: User manually starts and stops the measurements.

o Timed mode: User defines the duration of the test; after the test is started, the test will run for the configured duration and stop automatically.

LASER Off

e TX Start: Separated and Coupled. Configure 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.
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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.

Made
Signal TX Start

Frame

Pattern

) ALMIERR

History °

Measurement Setup

Coupled

LASER Of

Measurement Mode

Measurement TX Start
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Mede Mede

Duration - Duration

TX Start TX Start

LASER Off LASER Off
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6.1 Setup

6.1.1 Port Setup

Port setup configuration is accessed from the Setup menu located on the home page of 10GE Test App.

UX400 10G Ethernet Test App Setup

Measurement

—
[e——

Z Signal 10GE Mode
Flow Contral

F
el Clock Offsat (ppm)

Fattern

) ALMIERR
LASER Off

History
i

The following configurations are available:

e 10G port profile: Default

« 10GE Mode: LAN / WAN

« WIS Mode (for WAN): SDH / SONET

« Flow Control: Enable

o Clock Offset (ppm): Can be configured; range is +/- 150ppm

Go back to top Go back to TOC
6.1.2 Measurement Setup

The measurement settings are configured on this screen.

« Mode: Manual, Timed
o Manual mode: User manually starts and stops the measurements.
o Timed mode: User defines the duration of the test; after the test is started, the test will run for the configured duration and stop automatically.

e TX Start: Separated and Coupled. Configure 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 Rx measurements start at the same time at the start of the test.

Measurement Setup

Mode Manual

= Signal TX Start Coupled

Frame

Pattern

y ALMIERR
LASER Off

History
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Measurement Mode

Mode

Duration

TX Start

Meode

Signal Duration
TX Start

LRSER Off

Measurement TX Start
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LRSER OFf
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6.2 BERT
6.2.1 BERT Setup

Overview:

BER testing at Layer 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.

o Layer 2:
o Framed BERT: Test pattern is encapsulated into a valid Ethernet frame with SOF, Preamble, and CRC field
o MAC Address: A default or user configured Media Access Control (MAC) address is added to the frame

BERT Setup - Header (Layer 2)

L] = etup Results
(I

Error inj. Alarm Inj. ‘

Z  Signal

Test Layer
Frame

Frame Type
VLAN

y  Pattern

@ ALMERR = —
" LASER Off

History °

e Layer 3: Framed BERT
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

BERT Setup - Header (Layer 3)

Setup Results

Header Errer Inj. Alarm Inj. ‘

Test Layer

Frame Type
VLAN
MPLS

LASER Of

e Layer 4: Framed BERT (same as Layer 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

BERT Setup - Header (Layer 4)
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Setup Results

Header Error Inj. Alarm Inj. ‘

Test Layer
VLAN

MPLS
PROTOCOL

< -
LASER Off
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6.2.1.1 Header Settings

« BERT Profile: Load a previously configured test profile or create a new profile from existing settings. Currently its set to "Default".
e Test Layer: Select the test layer to perform the BERT
o Options are Layer 2, Layer 3 and Layer 4
e Frame Type:
o Layer 2: 802.3 Raw (IEEE 802.3 frame without LLC) and Ethernet Il (DIX) (named after DEC, Intel, and Xerox, this is the most common frame type today)
o Layer 3: Ethernet Il (DIX)
o No Frame Type for Layer 4
e« MAC/IP: Tap the MAC and IP blocks on the Frame image to access the setup menus
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 4
« 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
e« MPLS: (For Layer 3 and 4 only) Off, 1 tag, 2 tags, 3 tags
o The user is able to configure up to 3 MPLS tags
Note: MPLS tag configuration is only available when the MPLS option is purchased
« PROTOCOL (Layer 4 only): UDP or TCP

The most common Ethernet Frame format, Type Il

B0 00 20 7A 3F 3E 80 00 20 20 3A AE 08 00 IF, 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)

ElhemelTJ! e |l Frame
164 to bytes)

Go back to top Go back to TOC
MAC, VLAN, MPLS, IP, and Test Pattern Configurations:

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 brings up the
configuration screens for all the header fields.

¢« MAC Header Tab:
o MAC Source: Use the default source address of the test set or configure a new or different address.
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 that a valid IP connection needs to be up to use these functions. Refer to 9.1 IP in the
V300 Common Functions manual for details on IP connection.
o Ethernet Type: For Layer 3 & 4 testing, the Ethertype is set to 0800-1P. For Layer 2, it can be typed in.

BERT Setup MAC Layer 2 BERT Setup MAC Layer 3 & 4
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— MAC

MAC Source

RX Filter

Signal MAC Destination

Ethernet Type
Frame

Pattern

) ALM/ERR

History

Source

MAC
e
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R —

LASER Off

¢ 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.

= |t has 12 bits which allows the identification of 4096 (2*12) VLANs.
= Of the 4096 possible VIDs, a VID of 0 is used to identify priority frames and value 4095 (FFF) is reserved.
= Maximum possible VLAN configurations are therefore set to 4094.

o VLAN Priority: Configurable in the range 0 to 6
= Set by the Priority Code Point (PCP), a 3-bit field which refers to the IEEE 802.1p priority.
= [t indicates the frame priority level from O (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)

= User Defined

o Drop Eligible: If enabled, drop eligibility flag will be set.

———— r.1l=f.'
MAC Source
Signal MAC Destination

Ethernet Type
Frame

Pattern

ALMWERR

IEEE 802.1Q VLAN Tag in an Ethernet Frame

4 Byles
Dettination Source 80210 Frame
Address Address VLAN Tog Type/len Do Check
r N

2 Bytes 2 Bytes (Tag Ganlral Information)

T Canonical

Protocol o Fommal VLAN ID

iD ot | Indicater (12 Bits)

08100 (3 Bits) 0 B

BERT Setup - VLAN Tag configuration
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LASER Off
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MAC WLAN P

: Signal | W7D

Frame
Pattern

ALMIERR

LASER OR
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e« MPLS Tab (Only for Layer 3 & 4): In the MPLS tab the following parameters are configured:
o MPLS label: Configurable in the range 16 through 1,048,575 (labels O to 15 are reserved).
Note: Composed of 20 bits which allows for the creation of over one million labels.
o CoS: Configurable in the range 0 to 6.
Note: 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.
Note: 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.
Note: Used to decrement the time-to-live counter.

BERT Setup - MPLS configuration (Layer 3 & 4)

VLAN

|MPLS#1  Label=

CoS=

LASER Off
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e IP Tab (only for Layer 3 & 4): 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 Source and IP Destination: For IP Source, if the IP connection is up, refer to section 9.1 IP in the V300 Common Functions manual. The source
address is fixed to the IP address from the IP setup menu.
o IP TOS (for Quality of Service testing): Legacy TOS or DSCP
= Legacy TOS : The first three bits of the IP TOS field can be edited:
= Precedence:
= 000 - Routine

= 001 - Priority

= 010 - Immediate

= 011 - Flash

= 100 - Flash Override

= 101 - Critical

= 110 - Internetwork Control
= 111 - Network Control

= TOS Values:
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= 1000 - Minimize Delay
= 0100 - Maximize Throughput
= 0010 - Maximize Reliability
= 001 - Minimize Monetary Cost
= 0000 - Normal Service
= DSCP (Differentiated Services Code Point): The first six bits of the IP TOS can be edited to provide more granular service classification.
= Time To Live (TTL): Configurable in the range 0 to 255.
= Do Not Fragment Flag: 0 or 1
= Protocol field:
= Layer 3: Preset to OXFF,
= Layer 4: UDP-0x11 or TCP-0x06 (Defined on the Header Settings main screen)

BERT Setup - IP Address Setting Layer 3 (IPv4 Legacy TOS) BERT Setup - IP Address Setting Layer 3 (IPv4 DSCP)

IP Type : . IP Type

Source IP Addrass 152, . - Source IP Address

Destination IP Address A Destination IP Address

IP TOS I - IP TOS

Precedence DSCP

TOS Yalues TTL

TTL Do Mot Fragment Flag

Do Mot Fragmant Flag m Protocel m

Protocel
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« Data Tab: User selects a test pattern that will be encapsulated in the Ethernet frame payload (for framed mode).
o Layer 2, 3, & 4 test patterns

= PRBS:
= 2E31 -1 (147 483 647-bit pattern used for special measurement tasks, [e.g., delay measurements at higher bit rates])
= 2E23 -1 (8 388 607 bit pattern primarily intended for error and jitter measurements at bit rates of 34 368 and 139 264 kbps)
= 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)
= 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)

= Fixed: All Os or All 1s

» User Defined pattern: Length depends on size of frame

= Inversion: Normal or inverted

BERT Setup - Data selection - PRBS Patterns (Page 1)

RX Filter

LASER Off

< Page 1 of 2 O

= 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.

BERT Setup - Data selection - Special Patterns (Page 2)
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RX Filter

LASER OF
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¢ 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
DSCP (for Layer 3 & 4)
Protocol Type (for Layer 3 & 4)
IP Destination (for Layer 3 & 4)
IP Source (for Layer 3 & 4)
Destination Port (for Layer 4)
Source Port (for Layer 4)

0O 0 o o o o o o

BERT Setup RX Filter (Layer 2) BERT Setup RX Filter (Layer 3)

RY Filter - RX Filter

Signal & Signal
Frame Frame

Pattern @ Pattern

ALMERR ALMERR
T—— /ATURPEVIP———.

LASER Off LASER Off

—_— —
© Histery * Histery

BERT Setup RX Filter (Layer 4)
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3

DATA RX Filter

LASER Off

o« UDP/TCP (Layer 4 only): Input Source Port and Destination Port.

BERT Setup - UDP/TCP (Layer 4)

RX Filter | -
|
Seurce Part I
|
|

Destination Port

o

LASER Off
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6.2.1.2 Traffic Settings

Traffic tab:

The user configures the traffic profile for the stream, including traffic flow, frame size, frame type, and transmit rate.

o 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.

« Frame Size Type: Fixed or Uniform min and max frame length values. Uniform traffic is traffic generated with a uniform distribution of frame lengths.

« Frame Size (bytes):
o Frame sizes can be from 64 bytes to 1518 bytes, in addition to jumbo frames up to 10000 bytes

« 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

BERT Setup - Constant Traffic BERT Setup - Ramp Traffic



UX400 10G e-Manual D07-00-058P RevAQO Page 47 of 209

Setup Results

Header B . Header Error Inj. Alarm Inj.

Traffic Flow | . Traffic Flow

Frame Size Type | Frame Size (bytes)

Frame Size (bytes) Start BW
Constant Bandwidth f Stop BW
Step EW (%)

Ramp Time

LASER Off . . |Repetitions Disable | LASER Off

BERT Setup - Burst Traffic BERT Setup - Single Burst

Setup | . Setup
Header Header
Signal Traffic Flow | ¢/ Signal Traffic Flow

Frame Size (bytes) Frame Size (bytes)
2 Frame = Frame
Burst 1 Bandwidth Number of Frames

® Pattern Burst 1 Time d o Pattern Singie Burst Bandwidth

Burst 2 Bandwidth

® ALMERR Burst? Time I o ALMERR

LASER Off LASER Off
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6.2.1.3 Error Injection
Error injection can be performed during testing. The error type and injection rate are configured in the Error Injection tab.

o Error type:
o CRC
o PCS Errored Block
o Bit
o IP Checksum (Layer 3 & 4 only)
o TCP/UDP Checksum (Layer 4 only)
¢ Injection Flow: The error injection flow determines how the selected errors will be injected.
o Single
o Count: Configures the error count via a numeric keypad
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 or User Defined. The user may
configure the desired rate using the on screen keypad.

BERT Setup - Error Injection Keypad
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Setup

Error Type

Injection Flow

LASER Off LASER Off

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

6.2.1.4 Alarm Injection Settings

Alarm injection can be performed during a 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.

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 Conitnue (continuous) can be selected.

e Alarm Length: 1s, 10s, or 100s.

BERT Setup - Alarm Injection

Setup

Alarm Type

Alarm Flew

Alarm Length

.

LASER Off
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6.2.1.5 Starting/Stopping a BERT
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Once all configurations have been made, the user can start the BERT test (press the Start icon on the top right section of the screen). The following are three scenarios of
how to prepare and start the unit for BERT testing.
Note: If testing on the fiber ports, make sure the LASER is turned on before starting the test.

« End-to-End Testing
o Connect the UX400 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 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.

Go back to top Go back to TOC
6.3.2 BERT Results

6.3.2.1 Summary
Summary tab: The following results including the Start (ST) and Elapsed (ET) times are displayed:

« 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.

« 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).

Utilization (bps)

Framed Rate: (Payload + MAC/IP Header + VLAN Tag + Type/Length + CRC) / (Payload + Total Overhead) * Line Rate % (in Mbps).

Data Rate: Payload / (Payload + Total Overhead) * Line Rate %.

Number of bytes

Pause Frames: Total number of transmitted and received ethernet pause flow-control frames.

BERT Results - Summary

Result
ults P

©

FT—
tart

s o

ST:21111 14:58:63 ET:00/00:00:05 - TX Stop -
™ RX

Line Rate (bps) 10,000G 10.000G

Utilization (%) 10.000% 10.000%

Utilizatien (bps) 1000.000M A000 000M

Framed Rate (bps) | S87.0008 SET.003M

Data Rate (bps) 975.29TM 975.300M

# of Bytes B2388T3TA B23B50042
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6.3.2.2 Signal

The Signal tab (fiber ports only) displays the optical level measured by the SFP transceiver.

BERT Results - Signal (Page 1) BERT Results - Signal (Page 2)
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Events

Summary

Vendor
Part Number
Wavelength (nm}

LASER OF

LOS
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BERT Results - Signal (Page 3)

Results
Events Delay
Summary Errors

Delay
Errors

SFP Optical Module Infermation

,.-—-—-——-.,_

A ———

R

Frequency
Current [bps] 0000000000
Offset [ppm] 00

Min [ppm] 0.0
Max [ppm] 0.0
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6.2.2.2 Errors
Errors tab: The following errors (Current and Total) are displayed:

e PCS Errored Block

o Bits: Indicates errors related to test pattern (Bit Error or LSS [Pattern Loss])

« BER: Bit Error Ratio

¢ Symbol: Declared when an invalid code-group in the transmission code is detected

e FCS/CRC: Number of received frames with an invalid FCS

e IP Checksum (Layer 3 & 4 only)

e IP Checksum Rate (Layer 3 & 4 only)

e TCP/UDP Checksum (Layer 4 only)

e« TCP/UDP Checksum Rate (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

BERT Results - Errors

TX Stop

Err Inj.

E———

LASER Of

FINISAR CORP.
FTLX141ZMIBCL
121000
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Evants Traffic

Results

Delay

sy sl | CIT

Current
PCS Errored Bleck o
Bits o
BER 0.000E+00
Symbol MIA
FCSICRC 1]
FCSICRC Rate
Jabber Frames
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6.2.2.3 Alarms

Alarms tab: The following Alarms (Current and Total) are displayed:

LOS (ms): Loss of Signal

LOSync: Loss synchronization

Pattern Loss: Indicates errors related to test pattern
Service disruption (ms) associated with loss of signal:

o

0o 0o o o o o

Current: Duration of the current service disruption

Total: Total accumulated duration of the service disruptions

Last

Min/Max: Minimum and maximum duration of the service disruption events
No. of Occurrences: Counter of service disruption events

Local Fault

Remote Fault

PCS-HI-BER: High bit error rate of sync header
PCS-LOBL: Loss of block lock

BERT Results - Alarms (Page 1)

Results
Events Traffic
Summary Signal |
Current W-
LOS (ms) 0.000 ——
LOSyne 0,000 ! -ELI"J-—-
Pattern Lass ]
Service Disruption (ms)
Current 0.000
Last
Min/Max 0.000 0.000
Ne, of Occurrences o
Local Fault 1] Remote Fault
) Page 10f2 o
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6.2.2.5 Events

Total

Signal

Frame

Pattern

) ALMEERR

History

Events

Summary

PCS-HI-BER
PC5-LOBL

TX Stop

P
Err Inj.

— e

Traffic
Signal
Current
1]
o

BERT Results - Alarms (Page 2)

Results

Events tab: A time stamped record or log of anomalies, alarms, test status (start/stop) and test application are displayed.

BERT Results - Events
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TX Stop
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Err Inj.

[——

LRSER Off
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2111 145853 Test Started BERT
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6.2.2.6 Traffic
Traffic tab: The following Traffic statistics are displayed:

o Frame type: Test and non-test frames
o Traffic type: Layer 2 and Layer 3 Unicast, Broadcast, and Multicast frame percentage
o Frame size distribution

Tap on the graph for detailed screens.

BERT Results - Traffic

Stop
| CRemA

TX Stop

——
. Eminl.

e i
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Frames: The following Frame distribution statistics are displayed in Count (#) and Percentage (%):

¢ Received (RX) frames:

o Total frames

o Test frames
VLAN tagged frames
VLAN stacked frames
MPLS (Layer 3 and 4 only)
MPLS Stack (Layer 3 and 4 only)
Non-test frames

o o o o o

o Transmitted (TX) frames:
o Total frame - Total # frames transmitted

¢ Pause frames: Total number of transmitted and received Ethernet pause flow-control frames

BERT Results - Frames

Page 52 of 209
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Frames Traffic Type
RX Frames
Total
Test
VLAM
WLAM Stack
Mon-Test
TX Frames
Total
Pause Frames

Total

Frame Size

Traffic Type: The following Traffic distribution statistics are displayed in Count (#) and Percentage (%):

Go back to top Go back to TOC

Layer 2 Unicast frames: Number of Unicast frames received without FCS errors.
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.
Layer 2 Multicast frames: Number of Multicast frames received without FCS errors.

Layer 3 Unicast (For Layer 3 & 4)

Layer 3 Broadcast (For Layer 3 & 4)

Layer 3 Multicast (For Layer 3 & 4)

BERT Results - Traffic Type

Frames Traffic Type
Distribution &
L2 Unicast EFTE0E0
LZ Broadeast o
L2 Multicast o

Frame Size

34

—
{31
e e

77X Stop

—
Err Inj.
< P—

!

—E———TET——
A
TX Stop

P ——
Emrinl.

[ ——

LRSER ON

Frame Size: 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

BERT Results - Frame Size

Page 53 of 209



UX400 10G e-Manual D07-00-058P RevAQO

Frames
Distribution
< 648
64 - 1278
128 - 2668
256 - 511B
512 - 10238
1024 - 12798
1280 - 15188
= 15188
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6.2.2.7 Delay

Delay measures the interpacket gap, start of the frame, and preamble duration. Frame arrival statistics are displayed in tabular format:

e Current

e Minimum

¢ Maximum

« Variation (Current) - Interframe delay variation

Traffic Type

BERT Results - Delay

Setup
Summany Signal
Evants Traffic
Frama Arrival Time
Current 11.08us
Minimum 11.09us
Frame Delay Variation

Current
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6.2.2.8 Rates

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).

« Frame Rate in Frames per second (FPS): Number of received frames (including bad frames, Broadcast frames and Multicast frames)

« Data Rate Efficiency in Mbps: Received data rate expressed in Mbps

Average

Maximum

0.00us

BERT Results - Rates

S

Stop

Hestart

TX Step

—
T —

-

“LASER Off

Stop
—Resar_

TX Stop

P

I e

e i

| p———.
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Frame Rate

B12TS
Framesisec

BERT Results - Rate Details

Rate Details
Framesfsec TX
Current B12TS
Minimum 81273
Mazimum 81275
Average 81274

|

|

|
Data Rate (Mbls) TX RX ‘
Current 475.286M T8 257TM | "
Minimum 975.281M ar5.281M |
Maximum 75.304M T304 |
Average B875.293M a75.293M ‘
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6.3.3 Saving BERT Results

Once the test has been stopped the results can be saved by pressing the Save key on the platform's keypad.

A window will open giving the option of naming the results file. Enter the desired name for the file and tap apply. The results will be saved.

BERT Results Save

“LASER Off

=
Stop

_Resart_

P——

TX Stop

——
. Eminl.

e i
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[ Stop
Rastart -

— Stop

LASER OR .

Once the results are saved, they can be viewed or renamed by going to Tools / System Settings screen> Files. Please see Chapter 5.3.3 Files section.
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6.3 RFC2544

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:

o Test layer (Layer 2 & 3)

« Frame header (MAC, VLAN, IP, UDP, and Data)
« Test frames selection

Pass/fail thresholds (optional)

Throughput

Latency

Frame loss

Burst (back-to-back)

RFC2544 Header Setup (Layer 2)

Setup Results

Throughput Latency Frame Loss

Header

Test Layer

Frame Type

WVLAN -

“SAea

= -
LASER Off
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6.3.1 Setup

Unless otherwise noted, the Frame Header and related setups are identical to the setups described in the BERT Application. A summary of the RFC 2544 setup options are
outlined below.

Go back to top Go back to TOC

6.3.1.1 Header Settings

Profile: Load a previously configured test profile or create a new profile from existing settings. Currently its set to "Default".
Test Layer: Select the test layer to perform the test. Options are Layer 2, Layer 3 or Layer 4.

Frame Type: Select the Ethernet frame type for Layer 2 or Layer 3.

o Layer 2:
o Ethernet Il (DIX) (named after DEC, Intel, and Xerox, this is the most common frame type today),
o 802.3 Raw (IEEE 802.3 frame without LLC) - Not available when Layer 3 is selected

o Layer 3: Ethernet Il (DIX)

VLAN: Off, 1 tag, 2 tags, 3 tags

« Up to three VLAN tags (VLAN stacking for Q-in-Q applications) can be configured.
Note: VLAN stacking is an option.

MPLS (only for Layer 3 & 4): Off, 1 tag, 2 tags, 3 tags

¢ Up to three MPLS tags can be configured.
Note: MPLS tag configuration is only available when the MPLS option is purchased.

PROTOCOL (Only for Layer 4): UDP or TCP

RFC2544 Header Setup Layer 3 RFC2544 Header Setup Layer 4
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Setup ¢ . Setup Results
Throughput Latency Frame Loss Throughput Latency Frame Loss

Header v Header

Test Layer Test Layer

Frame Type VLAN

VLAN “ SLAMode MPLS " SLAMode
- L AL
MPLS v g ® PROTOCOL

T —— T ——————
LASER Off LASER Off

Layer 2
The following can be configured for Layer 2:
MAC: Tap the MAC block on the Frame image to access the setup menu.

¢« MAC Source: Use the default source address of the test set or configure a new or different address. See MAC address editing screen shot below.
¢ MAC Destination: Configure the destination MAC address of the far-end partner test set. See MAC address editing screen shot below.
« Ethernet Type: Can be configured for Layer 2

RFC2544 Setup MAC Layer 2 RFC2544 MAC Editing

MAC
|MAC Source
Signal MAC Dastination

Ethernet Type
Frame

Pattern

“AMede ' “SAWede
StAMeds

, ALM/ERR = 2 = =
—— LASER Off LASER Off
*_ Histery

Swrcl

Data: No payload selection is possible for Layer 2.
The payload area is populated with a VeEX signature field and other proprietary data.

RFC2544 Data Layer 2
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RX Filter

Notel

s,
Ne data selection possible. SLA Mode

VeEx proprietary payload. e
ik Y Pt “LASER O

RX Filter: Allows to filter streams by:

¢ MAC Destination address
¢« MAC Source address

RFC2544 Setup RX Filter Layer 2

RX Filter

wltAMode

“LASER Off

VLAN: If VLAN tag was selected on the setup main screen for Layer 2, then the VLAN Frame will be visible on the Frames figure. Tap on the VLAN frame to configure the
following:

e VLAN ID

e Priority

o Tag Type (Ethernet Type): 8100, 88a8 or User Defined
« Drop Eligible: If enabled, drop eligibility flag will be set.

RFC2544 Setup VLAN Layer 2
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S Signal

Frame
Pattern

ALMIERR
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Layer 3

VLAN RX Filter

“SlAMeds

LASER OR

MACI/IP: Tap the MAC or IP block on the Frame image to access the setup menus.

« MAC Source: Use the default source address of the test set or configure a new or different address. See MAC address editing screen shot above.
¢ MAC Destination: Configure the destination MAC address of the far-end partner test set. See MAC address editing screen shot above.

¢ Ethernet Type: 8847-MPLS unicast or 8848-MPLS multicast

% Signal

Frame

Pattern

ALMERR

RFC2544 Setup MAC Layer 3

MAC
MAC Source

MAC Dastination

Ethernet Type

lATede.

—————

LASER Off

IP: Configure the source and destination IP addresses. The following IP header fields can be configured:

o IP Type: IPv4
e Source IP Address
o Destination IP Address

e IP TOS (for quality of service testing): Legacy TOS, DSCP
o If Legacy TOS is selected, then the parameters that can be configured are: Precedence and TOS Values
o If DSCP is selected, then the parameters that can be configured are: DSCP, ECT and CE

« TTL
¢ Do Not Fragment Flag: 0, 1
« Protocol: OXFF

RFC2544 IP Configuration Layer 3

Page 60 of 209
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MAC

1P Type

Source IP Address
Destination IP Address
1P TOS

DSCP

TTL

Do Mot Fragment Flag

W 2LAMode -

Protocol

Data: No payload selection is possible.
The payload area is populated with a VeEX signature field and other proprietary data.

RX Filter Tab: Allows to filter streams by:

MAC Destination address
MAC Source address
VLAN

DSCP

Protocol Type

o |P Destination

e |IP Source

RFC2544 RX Filter Layer 3

3

wSAMade

“LASER Off

MPLS: If MPLS tag was selected on the setup main screen for Layer 3, then the MPLS Frame will be visible on the Frames figure. Tap on the MPLS frame to configure
the flollowing:

¢ MPLS label

e CoS priority settings
o TTL

o S-bit

RFC2544 Setup MPLS Layer 3



UX400 10G e-Manual D07-00-058P RevAQO Page 62 of 209

VLAN

Label= 0
Cos= 0

W 2LAMode -

“LASER O

VLAN: If VLAN tag was selected on the setup main screen for Layer 3, then the VLAN Frame will be visible on the Frames figure. Tap on the VLAN frame to configure the
following:

e VLAN ID
e Priority
« Tag Type (Ethernet Type)

RFC2544 VLAN Setup Layer 3

—— MAC WVLAN MPLE DATA RX Fileer |

s Signal o HEFiy Mo TR

Frame

Pattern

W oLAMode -

ALMIERR

“LASER Off

Note: Please refer to the BERT application for more details.
Layer 4: Same as Layer 3, except for following possible configurations:
UDP/ TCS: Source Port, Destination Port

RX Filter has filters for Destination Port and Source Port

RFC2544 UDP/TCS Layer 4
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uop DATA  RX Filter

i
Source Port u |
{
= Signal Dastination Part 0 |

Frame

Pattern
W 2LAMode -
) ALMIERR

LASER Off

RFC 2544 Header Setups

The MAC, VLAN, MPLS, and IP configuration procedures are the same as in BERT mode.
Please refer to the BERT Application section for details.
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6.3.1.2 Frames Settings

The following can be configured under the Frames tab of the RFC2544 Setup:

« Preset Frames: Select 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 frame is 1518 bytes.
o To select/deselect any of the recommended test frames, check the box to the right of the desired frame.

« Add frame: Two additional user configurable test frames of any size ranging from 64 bytes to 9000 bytes can be added.
o To add additional test frames, tap the Add Frame button.
o Enter the frame size using the numeric keypad and click apply.
o Press the back button to return to the frames screen.
o The new custom frame size is displayed (it can be enabled or disabled as needed).

RFC2544 Frames Setup

Setup Rasults

Throughput L cy Frame Loss Burst

Header | Frames | Thresholds

64 (64) bytes

126 (128) bytes
256 (256) bytes
512 (512) bytes
1024 (1024) bytes
1260 (1280) bytes
1518 (1518) bytes

‘ T -
|
|

a

lRNeds

LASER Off

[<BN B B BN BN ]




UX400 10G e-Manual D07-00-058P RevAQO Page 64 of 209

Go back to top Go back to TOC
6.3.1.3 Threshold Settings

Threshold settings can be enabled or disabled for the throughput and latency tests.
When enabled, threshold settings can be configured for all of the test frames selected in the frame settings tab.

A Pass/Fail criteria will be applied when the threshold settings are enabled. 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.

The threshold values for Throughput and Latency can be customized per user requirements. Tap on the selected value to edit.

RFC2544 Thresholds Setup

Setup

Throughput Frame Loss

¢ Signal Header Framaes |:
= i
64 (6d) bytes
Pattern 1268 (126) bytes
286 (256) bytes
) ALMERR 512 (512) bytes
1024 (1024) bytes
1280 (1280) bytes
1518 (1518) bytes

Frame

Histery
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6.3.1.4 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. Throughput test can not be disabled.

The following parameters must be configured before running the RFC 2544 conformance test suite.
Throughput:

« 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 This rate may be configured as a % of the total line rate or in Mbps. For example the Max Rate is configured 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.

« 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.

o 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.

RFC2544 Throughput Settings
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Setup Results

Header Framas Thrasholds

| Threughput Latency Frame Loss Burst

MAX Rate
Resolution (%)
Duration (s)

e —

“STAMeas

LASER Off
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Latency: The following parameters can be configured:

¢ Test Rate: 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: A custom rate in % or Mbps can be configured.

« 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.

¢ 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.

RFC2544 Latency Settings

Setup Results
Header Frames Thresheolds

Throughput m Frame Loss
e ——

Test Rate hroughput Rate

Duration (s) 20

Repaetitions

Red

LASER Off
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Frame Loss: The following parameters can be configured:

« 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%.
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%).

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.
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RFC2544 Frame Loss Settings

Setup Rasults

Header Frames Thrasholds

Threughput Latency |M| Burst

MAX Rate 00,00
0.00

20

prmE

W 2LAMode -

LASER DN
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Burst (Back-to-Back): The following parameters can be configured:

¢ Max Rate: The default value is 100%.
In the burst test, frames are always transmitted at the maximum rate for a given minimum and maximum burst duration.

e« Minimum Duration: Selectable in the range 2 to 999 seconds. Default value is 2 seconds.
This is the duration of the first burst.

« 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.

« 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.

RFC2544 Burst Settings

Setup Results
Header Thrasholds
Threughput
MAX Rate
MIN Duration (s}
MAX Duration (s)
r———————

Repetitions . SLAMode

LASER OR
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6.3.1.5 Starting/Stopping a RFC 2544 Measurement

Once all configurations have been made, tap the Start button on the right section of the screen to start the measurements.
Note: If testing on the fiber ports, make sure the LASER is turned On before starting 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 tap the Stop button. The status of each selected test can be seen in the Results tab.

Go back to top Go back to TOC

6.3.2 Results
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The progress and current result of the RFC 2544 can be viewed as the test is in progress.
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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.
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6.3.2.1 Status: The status of each test is displayed including a stamped log of each test.

RFC2544 Results Status

Setup
Throughput Latancy
Summary
ST:2101 1322750
Throughput Test
Latency
Frame Loss Tast

Burstability Test
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Results

Frame Loss Burst

Signal Events

ET:00/00:03:55
Done
Done
Done

Done

6.3.2.2 Summary: The following results including the Start (ST) and Elapsed (ET) times are displayed:

| IR

—

LASER Off

Line Rate (bps): 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.

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).
Utilization (bps)

Framed Rate: (Payload + MAC/IP Header + VLAN Tag + Type/Length + CRC) / (Payload + Total Overhead) * Line Rate % (in Mbps).

Data Rate: Payload / (Payload + Total Overhead) * Line Rate %.
Total Frames
Bad Frames

RFC 2544 Results Summary

Setup

Throughput Latency

St T

ST:21M1 132750
X
Line Rate (bps)

Utilizatien (%)
Utilization {bps)
Framed Rate (bps)
Data Rate (bps)

Total Frames
Bad Frames

Results
Frame Loss Burst
Signal Events
ET:00/00:03:55
RX
10.000G
0.000%
0.000K
0.000K
0.000K
1588318232
o

(- Ttart -

e —

“SlAMede

LASER Off
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6.3.2.3 Signal: The Signal tab displays the optical level measured by the SFP or XFP transceiver.

RFC2544 Results Signal Page 1
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Setup Results

Throughput Latancy Frame Loss Burst

Status Summary | Events

e —

“SlAMede

LASER OR

RFC2544 Results Signal Page 2

Setup Results |
Throughput Latency Frame Loss Burst |
Status Summary —Siuﬂﬂ Events !
SFP Optical Module Information [
Vendar FINISAR CORP.
Part Number FTLX1412M3BCL
Wavelength {nm) 1310.00 “SLAMode

LASER DN

RFC2544 Results Signal Page 3

Setup Results
Throughput Latency Frame Loss Burst
Summary Signal Events
Frequency
Current [bps] 0000000000
Offset [ppm] 0.0

Min [ppm] 0.0  SLAMode
Max [ppm] 00

LASER Off
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6.3.2.4 Events: A time stamped log of each test is displayed.

Setup

Throughput
Status

Tima

21M1 132750
2111 132750
2111 13:28:34
21111 13:28:34
2111 132918
2911 1329048
2111 13:30:48

Latency

Summary

Event Type
Test Started
Test Started
Test Stopped
Test Started
Test Stopped
Test Started
Test Stopped

RFC 2544 Results Events

Results

Frame Loss
Signal

# of Events

{4 ] Page 1of 2 D

RFC 2544
Throughput
Throughput
Latency
Latency
Frame Loss

Frame Loss

W oLAMode -

“LASER Off
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6.3.2.5 Throughput: 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.

« Graphical: Throughput results are displayed in a bar graph form
o Summary table and test log table display:

byte size

Tx(%): Percentage of test frames transmitted by the unit

o
o
o Rx(%): Percentage of test frames received by the unit
o

P/F: Pass/Fail test status determined by test criteria set in the Threshold tab

RFC2544 Results Throughput Summary

Setup

Throughput

Summary

Latency

Sy W0

1518 (1522) bytes

100,00

Results

Signal
Frame Loss

100,00

<@ Page 1of1 o

Pass

RFC2544 Results Throughput Tx Graphical

wStAMods

= .
* LASER Off

=
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Setup

Status Summary Signal

| Throughput Latency Frame Loss
Tx Graphical L J

Thrpt (%)

100,

90.0

80.0 “SlAMode
70.0 B
60.0 —
50.0 “LASER O
40.0

30.0

20.0

10.0

RFC2544 Results Throughput Rx Graphical

Setup
Summary Signal
Latency Frame Loss

Thrpt %)

100,
800
0.0 “SlAMode
80.0 —
800 LASER Off
40,0
20.0
20.0
10.0
0,00

1518

(1518}

Frame Size

RFC2544 Results Throughput Test Log

Setup
Summary Signal Events
Throughput Latency Frame Loss Burst
e %) Ra(%) Status
Bd (54) bytes 10000 00.00 Pass
Pattern 1518 (1518) bytes 100,00 100.00 Pass

WStAMode
) ALMIERR e —

=

= .
* LASER Off

History *

<@ Page 1of1 o
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6.3.2.6 Latency and Jitter

Latency and frame jitter measurements results are displayed under the Latency tab in the following formats:

o Graphical: Latency results displayed in line graph form (Latency [us] vs Frame size [bytes]).

« Summary and Test Log tables display:
byte size
Latency (us): Round trip delay latency.

o o o o

Pass/Fail test status.

Use the drop-down menu to select the Latency format.

Rate (%): Percentage of frames transmitted. Data rate used for latency test.

RFC2544 Latency Results Graphical

Setup Results

Status Summary Signal Eveants |
|

Throughput .m Frame Loss Burst .
Graphics W]

Latency{us) Done
0.00

W oLAMode -

“LASER Off

—_ =
64 18
(64} (1518)
Frame Size

Frame
Pattern
) ALMIERR

History

|
T e —
Summary  W[ELG) Rate (%) Thrashelds ‘

RFC2544 Latency Results Summary

Setup
Status Summary Signal Events
Threughput Frame Loss Burst
6d (64) bytes 0.00us 100,00 Disable
1518 [1518) bytes  D.00us 100,00 Disable

StAMode

=

" LASER Off

D Page1o1 D

RFC2544 Latency Results Test Log
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Setup Results

Status Summary Signal

Threughput Frame Loss !
Testiog V]I RN ‘

Bd (54) bytes 0.00us 100.00

1518 (1518) bytes | D.00us 100.00
—,
SLA Mode

" LASER Off

-

L4 ] P‘age1ef1@

RFC2544 Jitter Results Graphical

Jitter{us)
0.00

wScAbode

“ LASER Off

=

1518
(1518}
Frame Size

RFC2544 Jitter Results Summary

Events
Burst
Rate (%) Thrashalds
Bd (54) bytes 0.00us 00.00 Disable
Pattern 1518 (1518) bytes  D.00us 100.00 Disabls

wStAMods
) ALMJERR

* LASER Off

=

History *

<@ Page 1of1 o
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6.3.2.7 Frame Loss

RFC2544 Jitter Results Test Log

Setup Results

Status Summary Signal Events

Thmm Frame Loss Burst '

it. Test Log k J Jitter Rate %4) Status

6d (64) bytes 0.00us 100,00 Pass
1618 (1518) bytes  0.00us 100.00 Fass

wsAbode

4 Page1of10

Frame loss displays the percentage of frames not received. Use the drop-down menu to select the Frame Loss format:

« 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 Graphical Tab to see the legend.

RFC2544 Results - Frame Loss Graphical

Setup
Status Summary
Threughput Latency

wsAbods

" LASER Off

=

&0
Rate{%)

RFC2544 Results - Graph Legend
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54 (54) byte frames

1518(1518} b fi
Sithideadiain T

“LASER O

RFC2544 Results - Frame Loss Summary

Events
.mﬂ Burst
e CUETE oo Loss (%) Frame Loss Cnt |Rate (%)
64 (B4) bytes 0.00 o 100,00
Pattern 1518 (1518) bytes 0,00 Q 100.00
N
W OLAMode -
) ALMIERR

R “TRSerOn
History
—

< Page 1 of1 o

RFC2544 Results - Frame Loss Test Log

Setup

Status Summary Events
Threughp L ¥ Burst
Framo Loss (%) Frame Loss Cnt Rate (%)
&4 (B4} bytes 0.00 o 10000
B4 (54) bytes 0.00 50,00

50.00

o
1618 (1518) bytes 000 0 [100.00 “S[AMode
o

1518 (1518 bytes 0,00

“ LASER Off

<@ Page 1af1 L)
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6.3.2.8 Burst
Burstability (back-back) results are the number of frames successfully transmitted/received at the line rate. It is displayed in the following formats:

« Summary table: Displays Average Frame Count received for each test frame length
« Test log table: Displays Average Frame Count and Duration (seconds) for each test frame length

RFC2544 Results - Burst Summary

E—— Setup Results

Status Summary Signal
Signal Throughput Latency Frame Loss

Frame

64 (64} bytes 207519047 Pass
Pattern 1518 [1518) bytes 16254876 Pass
e —,
wStAMode
) ALMIERR —

=

“ LASER Off

|

i

|

|

|

A r— |
|

|

|

D Page1o1 D ‘

RFC2544 Results - Burst Test Log

Setup
Status Summary Signal
Throughput Latency Frame Loss

. CTETEEEER ] P Count [Exp. Frov. Coum Buraton (6

64 [B4) bytes 29761904 29761304 2
Pattern 64 (64) bytes 297619047 297619047

1518 (1518) bytes 1625487 1625487 “ZlAMode

) ALMERR 4515 (1518) bytes 16254876 16254576

=

= .
* LASER Off

History *

<@ Page 1of1 o
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6.3.3 Saving RFC 2544 Results

Once the test has been stopped the results can be saved by pressing the Save key on the platform's keypad.

A window will open giving the option of naming the results file. Enter the desired name for the file and tap apply. The results will be saved.

RFC2544 Results Save
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ISave result as ...

z  Signal

W 2LAMode -
i at

LASER OR .

Symbol | Del

Once the results are saved, they can be viewed or renamed by going to Tools / System Settings screen> Files. Please see Chapter 5.3.3 Files section.
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6.4 V-SAM

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.

Comparison of RFC 2544 and Y.1564

RFC2544 Y.1564

Key Test Objective Device performance Network Service
verification/activation

Service validation One semvice at a time Multiple services simultanecusly

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 procedura) Short ( simultaneous testiservice)

Test Result Link performance limit Related to SLA, fast, simple,
Pass/Fail

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:

« Phase 1: Service Configuration test: The services running on the same line are tested one by one to verify the correct service profile provisioning.
« 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.
Test Application

affic Traffic generation

Tr
generation or loopback

I Ethnrnet NID Erherner NID I

The service configuration test is broken down into three steps. The steps are tested individually for all the services delivered on the same line.

Phase 1: Service Configuration Test

o 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.

o 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.

« 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.

« 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.

Service Bandwidth Profile
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Phase 2: Service Performance Test

LineRate | .
‘ Dropped Traffic
EIR+CIR .
Yellow _I::ar;fiuaranteed
CIR .
Guaranteed

Traffic

Transmission Rate

Time
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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.
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6.4.1 V-SAM Setup

General (Page 1 and 2)

« V-SAM Profile: Delete, Save, Save as..., Default, or Last Configuration.
« # of Services: Select the number of services to run. Up to 10 services can be chosen for the 10 GE interface.

e Display: IR or ULR

« 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.

between 1-10000 min.

service.

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

V-SAM - Setup - General (Page 1)

# of Services Display IR ]
-

]
]

Duration (TS0

otal IR[CIR+EIR):800.00Mbps(310.54Mbps ULR)

Page1of2 D

V-SAM - Setup - General (Page 2)

]

LASER Off

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
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Display IR v]
Duration (TG

=,
LASER Off

otal IR[CIR+EIR):200.00Mbps(810.54Mbps ULR)
(1] D

CIR Test Configuration

« 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.
« Tap on the Test Duration box to input a test duration (test duration must be less than 999 sec).
« Tap on the table to modify the CIR value percentage for each step.

CIR Test Config

CIR Test Conflguration

[ |Stop V-5AM on Tast Failure [Enable ¥
o L ] L ]
Starts the tests  Starts the test Step Load Test is only perfarmed
at the CIR. balow the CIR if the Simple Yalidation test fails.
and continues in
steps until it
reaches the CIR.

Signal
Frame

Pattarn
Simple Test Configuration
» ALMERR Test Duration
—

S N & ¢ condsitestiservice LASER Off
Histery

—————
. Close 1
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6.4.1.1 Header Settings

o Service #: Select a service to configure
« Service Name: Assign a name to the service if desired.

« Frame Type: 802.3 Raw or Ethernet Il (DIX)

« Frame Size Type: A fixed frame size is chosen as default

« Frame Size: Input a fixed frame size within the range of 64-10000 bytes.

Please see 6.3.1 RFC 2544 Setup and follow the setup procedure to configure the remaining Header Settings for V-SAM.

V-SAM Setup - Services - Header Settings
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Setup Results T

Ganaral Services

Header Service Attributes Summary

Service # EN, | G¢rvice Layer
Service Name | a0 s RINEEEN Frame Type

Frame Size Type I IR J VLAN
Frame Size 1518 MPLS

- -
LASER Off

Tap on graph to adit
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6.4.1.2 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:

o 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, IR Gbps, ULR Mbps or ULR Gbps. 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.

V-SAM Services - Header

Min IPG = 96 hbits

Freamble = 7 Bytes

i

Orvarhead
SFD
Destination Address
Utilized Line Rate
Source Address > HHER]
G410 1,518
bytes long

LaPe ) S| information Rate (IR)

Data

a1l

7
\

« 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, IR Gbps, ULR Mbps or ULR Gbps. Select a term to
express EIR or select Disable to disable the test.

« 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.

e Color Aware Service: Enable or Disable
Note: A VLAN Tag must be enabled for Color Aware Service to be enabled.

e« CBS and EBS are currently not supported with this release.

V-SAM Setup - Services - Service Attributes
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Service #

Bandwidth Profile Parametars Service Acceptance Parameters

Color Aware Service ~ LASER DR'-
Traffic Pelicing Test
Traffic Policing Rate

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.

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.

o 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.

o 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.

« 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.

Copying Services

Copy Service Attributes

Copy FROM Copy TO

LASER Off

e/ =
® v
® v
@ ]
® v
e v
¢ v
[ v
® Y
® v
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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

6.4.2 Results

Note: To run the test, make sure that traffic is being looped back at the far-end of the network under test.

6.4.2.1 Configuration Tests
Results - Config. Tests - Service 1

Service & Service T Service & Summary

Service 2 Serviee 3 Service d

Service #1:Failed

Duratisn 10 Seconds
Duration 0 Seconds

| IS =N — “TRSER Off
d Rate 124.954 Mbps

The Config. Tests tab lists the Pass/Fail status of each service and test.
Tapping on the table brings up 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.

« 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.

o FDV: Measures the frame jitter.

« Frame Loss Count: Counts the number of lost frames.

« Frame Loss Ratio: Ratio of lost frames to the total transmitted frames.

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.

CIR Test - Service 1
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GIR Test GIRJEIR Test

Service #1:Pass

IR Min(Mbps)
1R Mean(Mbps)
IR Max({Mbps]

Palicing Test

Pass

100554
100,897
101.018

Frame Loss Count [
Frame Loss Ratio(% 0.000

“LASER OF
FTD Min(ms)
FTD Mean(ms)
FTD Max{ms

0.00000
0.00000
0.00000

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.

Signal

Frame

Pattern

ALM/ERR

e,
* Histery

CIR/EIR Test - Service 1

CIR Test CIR/EIR Test Palicing Test

Service #1:Disabled

-1 -1 - |
IR Min(Mbps) —

rame Loss Count
Frame Loss Ratio

-

LASER Off

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.

Signal

Frame

Pattern

ALM/ERR

e,
* Histery

IR Min(Mbps)

Policing Test - Service 1

GIR Test GIRJEIR Test

Service #1:Failed
]
PassfFail |

Palicing Test

| - | - | Failed |

Frame Loss Count
Frame Loss Ratio(%

—

LASER Off
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Summary: The Summary tab displays the status of each service and test as Pass, Failed, Pending, or Disabled.

Results - Config. Tests - Summary

Config. Tests

Service 1

Service §

Parf. Tasts

Service 2

Service &

Fass

Service 7

Serviced

Disabled

Service &

ending...

sabled

Pending...

sabled

Pending...

sabled

sabled

ending...

Disabled

Panding...

Disablad

Pending...

Disabled
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=,
LASER Off
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6.4.2.2 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.

« IR Mbps, FTD, FDV, Frame Loss Count, Frame Loss Ratio (%) definitions are listed in the Configuration Test section.
« 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

o 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.

o Signal

= Frame

Pattern

ALMERR

* Histery =

Perf. Test - Service 1

O Min{ms}

OV Mean(ms)

FTD Minfms’
FTD Mean(ms)
FTD Max{ms
vailtbil ; | [ErroredFrame Count | |
ity Count | [Total RX Frames | |

F DV Maixin

The Summary tab displays the status of each service and test as Pass, Failed, Pending, or Disabled.

Perf. Tests - Summary

—
LASER Off
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6.4.2.3 Signal

Page 85 of 209

Service 1 Service 2 Service 3 Service 4 Service 5
Servicef ServiceT Service8 Service8 Service 10 1 Summary |

=,
LASER Off

The Signal tab displays the optical level measured by the SFP or XFP transceiver.

Signal

— Setup

Config. Tests Perf. Tests
Signal

Frame
Pattern

) ALMERR

Histery

Page 1 of3

Page 1 Signal Page 2

T Setup sults
————— Cenfig. Tests Perf. Tests EventLog
Signal SFP Optical Module Information

Vendor FINISAR CORP.

Part Number FTLX1412M3BCL
Pattern Wavelength (nm) 1310.00

Frame

) ALM/ERR
LASER Off

LASER Off _
History

o

Signal Page 3
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Setup Results

Config. Tasts Parf. Tests EvantlLog

Frequancy
Current [bps] 0000000000
Offset [ppm] 00
Min [ppm] 0.0
Max [ppm] 0.0

* LASER Off

=
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6.4.2.4 Event Log
A time stamped record or log of test types and test statuses (start/stop).

Event Log

Setup Results
Config. Tests Parf. Tests Signal

Signal Time Event Type #of Events | Test

2111 115718 Test Startad W-SAM
Frame
2111 115719 Aborted by user ¥-5AM

) ALM/ERR

* LASER Off

=

History

(<] Page 1 of 1 O

Pattarn ‘

Go back to top Go back to TOC
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6.5 Throughput Testing
Overview:

The Throughput 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 currently allows only one stream with its MAC and IP
address, VLAN tags (up to 3), 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
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
6.5.1 Setup

Unless otherwise noted, the Frame Header and related setups are the same as the ones described in section 6.3 RFC 2544 and 6.2 BERT. 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
6.5.1.1 General Throughput Settings (Global Configuration)

o # of Streams: Up to 10 streams are available.
¢ Stream #: Allocated Bandwidth per Stream: The total bandwidth for all streams cannot exceed 100%.
o Total (%): Sum of all stream rates in %.

« RTD Measurement: Enable/disable the round trip delay measurement. It should only be enabled when running the test to a remote loopback.

Throughput General Setup

Setup Results
Header Traffic Errerinj.  Alarm Inj. | General | Summary

# of Streams
Straam #1 (%)
Total (%)

LASER Of

Multiple Streams

All streams are configured for the same test layer - if Layer 2 is selected, all streams will be Layer
2 traffic.
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6.5.1.2 Header Settings

The configurable parameters and procedure for the Header settings in Layer 2, 3 and 4 are the same as for RFC2544 - Chapter 6.4 and BERT - Chapter 6.2.

Throughput MAC Settings Layer 2

Setup Results

Header Traffic Errerinj. Alarminj. General

Stream #

Test Layar

Frame Type
WLAN

LASER Off

DATA:

The Data tab can be accessed by tapping the frames diagram on the Header settings screen.

Throughput DATA Setup Page 1 Throughput DATA Setup Page 2

RX Filtar RX Filter

LASER Off

T ——

TRSER O

(< ] Page 1of2 (]

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
6.5.1.3 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.

e Stream #: Select a stream number to configure


file:///C|/Users/TracyLau/Documents/WorkinProgress/UX400_10G/Chapters/Chapter6_4RFC2544.html#headersettings
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Traffic Flow: Only Constant is available

Frame Size (Type): Fixed

Frame Size (bytes): Enter the frame size. Frame sizes can be from 64bytes to 1518bytes, in addition to jumbo frames up to 9k bytes.
Bandwidth: Configure the transmit rate for the stream

Note: 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 6.2.1.2 BERT Traffic Settings.

Throughput Traffic Settings

Results

Errorlnj.  Alarminj. General

Stream #
Traffic Flow

Frame Size Type

Frame Size (bytes)
Constant Bandwidth

- .
LASER Off
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6.5.1.4 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.

« Stream #: Select the stream to configure.
e Error type: Select from CRC or PCS Errored Block.

« Injection Flow: The error injection flow determines how the selected errors will be injected.
o Single
o Count: Set a count using the numeric keypad.
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 or User Defined. The user may
configure the desired rate using the on screen keypad.

Throughput Error Injection Setup

Setup Results
Header | Traffic |[SITAIWM Alarminj. = General

Stream #

Error Type

Injection Flow

e
LASER Off
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6.5.1.5 Alarm Injection Settings
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Alarm injection can be performed during 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.

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.

Throughput Alarm Injection Setup

Setup
Header Traffic Errer Inj. i

Alarm Type

Results

Alarm Flow

Alarm Length
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6.5.1.6 Summary

[ General Summary |

LASER Off

The summary screen lists the MAC source and MAC destination information of each stream. Tap on the appropriate box of each tab to reconfigure the source or

destination information if desired.

Throughput Setup Summary MAC List

e Setup
——

Header Traffic Errerinj.  Alarm Inj.
Z  Signal

&
3 Frame ¥ of Streams

Stream #1

Results

ULLE T Summary

MAC Destination
00-1E-50-A0 57 -3C

Pattern Stream #2

00-1E-80-A0573C

Stream #3

00-1E-50-A0-5T3C

@ ALMERR Stream #4

00-1E-80-A0573C

Stream #5

© Histery

00-1E-50-A05T-3C

Stream #6

00-1E-00-A0-573C

Stream #T

00-1E-50-A0 57 -3C

Stream #&
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6.5.1.7 Starting/Stopping a Throughput Test

00-1E-80-A0-573C

—
LASER Off

Once all configurations have been made, tap the Start button on the right section of the screen to start the measurements.

Note: If testing on the fiber ports, make sure the LASER is turned On before starting 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 tap the Stop button. The status of each selected test can be seen in the Results tab.

Go back to top Go back to TOC

6.5.2 Throughput Results
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When the test is first started, the screen automatically changes to the Global/Aggregate results screen.

Go back to top Go back to TOC

6.5.2.1 Global Results

The Global results pages display measurements for all traffic streams as well as non test traffic.

The Global Stream Summary screen displays:

QoS

Stream number (#)

% of bandwidth per stream

Errors associated with the stream
Quality of Service (QoS) performance verification associated with each stream

Throughput Results - Global Stream Summary

Stream #

Stream #1
Stream #2
Stream #3
Strenm #4
Stream #5
Stream #5
Stream #7
Straam #6

Results

Per Stream

[+]
o
w

6
]
B
6

oo

o™

e v

TX Stop

—————

LASER Off
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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.

IP Network QoS Class Definitions and Network Performance Objectives
(Classes 0-3)

Network QoS Classes
Performance
Parameter Class0 Class 1 Class 2 Class 3
<800 ms 2 < 800ms /2
- s200ms /2 (400 ms one-way) =200ms/f2 (400 ms one-way)
{100 ms one-way) AND (100 ms one-way) AND
=200 ms/2 =200 ms/2
IPDV <50 ms <50 ms ) U
>1/100,000 >1/100,000 > 1,100,000 > 1,100,000
1PLR 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
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(Classes 4-7)

s2s5/2 =800ms /2
- {1 s one-way) " £200ms f2 (400 ms one-way)
AND {100 ms one-way) AND
=800 ms f2 > 200 ms/2
IPDV u u =50ms =50ms
=1/100,000
1BLR 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

The Aggregate screen displays these parameters:

Go back to top Go back to TOC

Page 92 of 209

Line Rate (bps): 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.
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).
Utilization (bps)

Framed Rate: (Payload + MAC/IP Header + VLAN Tag + Type/Length + CRC) / (Payload + Total Overhead) * Line Rate % (in Mbps).
Data Rate: Payload / (Payload + Total Overhead) * Line Rate %.
Total # of frames

Bad frames

> Frame

T History

Throughput Results - Global Aggregate

¢ Pattern Line Rate (bps)

Uilizatien (%)

) ALMIERR  |Unilization (bps)
Framed Rate (bps)

Data Rate (bps)
Total Frames

Bad Frames

ST:21M1 14:31:32

s/ Signal Stream Summary LT U] Signal Errors Alarms Events Traffic Delay |

ET:00/00:00:05

10,0006
10.000%
1000 000M
986.007TM
575.204M
407611

RX
A0.000G
10.000%
A000.000M
SBE.999M
a5 295M
4OTSET

1]

Stop

Restart

“TX Stop

e —
. Errin]. -

Alarm In -

LASER Off

The Global Signal screen (fiber ports only) displays the optical level measured by the SFP or XFP transceiver.

Throughput Results - Global Signal Page 1

Throughput Results - Global Signal Page 2



UX400 10G e-Manual D07-00-058P RevAQO Page 93 of 209

Results | - . Results

Par Straam Par Straam

| ———
il Res

SFP Optical Module Infermation TX Stop

Vendor FINISAR CORP. .
Err Inj.

Part Mumber FTLX1412M2BCL —

Wavelength (nm} 1310.00

LASER Off LASER Off

Throughput Results - Global Signal Page 3

Frequency TX Stop

Current [bps] 10000000000 e —
Err Inj.
Offset [ppm] 0.0 —e

Min [ppm] 0.0
Max [ppm] 0.0

LASER Off
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The Global Errors screen displays the Current and Total error count of all streams:

e PCS Errored Block

¢ FCS/CRC: Number of received frames with an invalid Frame Check Sequence (FCS)

« 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

Throughtput Results - Global Errors
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Current
PCS Errored Bleck o
FCSICRC o
Jabber Frames o

1]

Runt Frames
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The Global Alarms screen displays the Current and Total alarm count of all streams:

e« LOS (ms): Loss of Signal

e Link Down (ms)

o 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 Fault

« Remote Fault

e PCS-HI-BER

e PCS-LOBL

Throughtput Results - Global Alarms Page 1

Results

Per Stream

Signal Stream Summary Aggregate Signal Erro

Erariia Current
LOS (ms) 0.000
Pattern LOSync 0,000
Service Disruptien (ms)

) ALMIERR Current 0,000
Last 0.000

MiniMax 0.000 0.000

| “LASER OW

Histony
SSEA A e N

He. o currences ]

Local Fault 1] Remote Fault

(<] Page 1 of2 (>}

Its

Throughtput Results - Global Alarms Page 2

PCS-HI-BER
PCS-LOBL

———
He
s,

77X Stop

LASER OR

Results

Per Stream

Current
o
]
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LASER ON
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The Global Events screen displays the Time, Event Type, Number of Events, and Test Type.

Throughtput Results - Global Events
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Stream Summary Aggregate Signal Errors Alarm

Time Event Type # of Events | Tast TX Stop

2111 14:31:32 Test Started Global ———
o Erminl.

—_— e

‘ LASER OR

Page 1 of 1

The Global Traffic screen displays:

« Frame Type of all streams
« Traffic Type of all streams
o Frame size of all streams

Throughtput Results - Global Traffic

__ Restart

LRSER Off
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Tap on the graph to view the details for Frames distribution, Traffic Type and Frame Size.
Frames: The following Frame distribution statistics are displayed in Count (#) and Percentage (%):

¢ Received (RX) frames:
o Total frames
Test frames
VLAN tagged frames
VLAN stacked frames
MPLS (Layer 3 and 4 only)
MPLS Stack (Layer 3 and 4 only)
Non-test frames

0o 0o o o o o

o Transmitted (TX) frames:
o Total frame - Total # frames transmitted

¢ Pause frames: Total number of transmitted and received Ethernet pause flow-control frames

Throughput Results - Frames
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Frames Traffic Type
RX Frames
Total
Test
VLAM
WLAM Stack
Mon-Test
TX Frames
Total
Pause Frames

Total

Frame Size

Traffic Type: The following Traffic distribution statistics are displayed in Count (#) and Percentage (%):

Go back to top Go back to TOC

Layer 2 Unicast frames: Number of Unicast frames received without FCS errors.
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.
Layer 2 Multicast frames: Number of Multicast frames received without FCS errors.

Layer 3 Unicast (For Layer 3 & 4)

Layer 3 Broadcast (For Layer 3 & 4)

Layer 3 Multicast (For Layer 3 & 4)

Throughput Results - Traffic Type

Frames Traffic Type
Distribution &
L2 Unicast EFTE0E0
LZ Broadeast o
L2 Multicast o

Frame Size

34

—
{31
e e

77X Stop

—
Err Inj.
< P—

!

—E———TET——
A
TX Stop

P ——
Emrinl.

[ ——

LRSER OW

Frame Size: 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

Throughput Results - Frame Size
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Frames Traffic Type
Distribution
< 648
64 - 1278 I e

128 - 2668
[ ——

256 - 5118 I . Eminl.

-

512 - 10238
1024 - 12798
1280 - 15188
= 15188
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The Global Delay tab: Delay measures the interpacket gap, start of the frame, and preamble duration. Frame arrival statistics are displayed in tabular format:

e Frame Arrival Time:
o Current, minimum, average, and maximum frame arrival time
¢ Frame Delay Variation:

o Current
Throughtput Results - Global Delay
Results
Per Stream
Stream Summary Aggregate Signal Errers Alarms Events Traffic ME
Frame Arrival Time TX Stop
Current 11.09us Average 11.08us e —
Err Inj.

Minimum 11.08us Maximum 11.09us —
Frame Delay Variation
Current 0.00us E -

—

LASER Off
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6.5.2.2 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 the corresponding section in 6.5.2.1 Global/Aggregate Results.

« Summary: Framed rate, data rate, # of bytes, total # of frames associated with each stream.

o Errors: Errors associated with each stream.

o Events: Events associated with each stream.

« Traffic: Traffic statistics associated with each stream.

« Delay: Delay associated with each stream. Note that 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.

¢ Rates: Rate information associated with each stream.

Throughtput Results - Per Stream Summary
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Summary

WLAN ID: NiA
ST:21M1 14:31:32

Utilization (%)
Utilization (bps)
Framed Rate (bps)
Data Rate (bps)

# of Bytes

Total Frames

Bad Frames

Errors

Events

Stream &

X

10,000%
1000.000M
986.004M
875.291M
104771849510
57043445

o

Traffic Delay
ET00/00:13:44
RX
10.000%
A000.000M
856 991M
ars2aTM

| AEE——

TX Stop

——
Err Inj.
" P—

LASER OR

101771829776

ET043432

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
e FCS/CRC: Number of received frames with an invalid Frame Check Sequence (FCS)
o« FCS/CRC Rate
¢ IP Checksum (Layer 3 and 4 only): Invalid IP Frame Check sequence

e« 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
o Frame Loss
e Frame Loss %

« O0S

Signal

z Frame

& Pattern

) ALMERR

Histony
SSEA A e N
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Throughtput Results - Per Stream Errors Page 1

Summary =T

VLAN ID: MIA

Bits

BER

FCSICRC
FCSICRC Rate
Jabber Frames
Runt Frames

Frame Loss

<

Events
Stream &
Current
1]
0.000E+00
n
D.0E+0D
1]
)
]

Traffic

Page 1 of2

Par Stream

Delay

Signal
z Frame
& Pattern
) ALMERR

History
Ao N

Throughtput Results - Per Stream Errors Page 2

Summary B=U{ETH

VLAN ID: MIA

Frame Loss %

00s

Events
Stream &
Current
0.00%
1]

Traffic

Par Stream

Delay

The Per Stream Events screen displays a Date and Time stamped record of bit errors, alarms and other anomalies pertaining to each stream.

Throughtput Results - Per Stream Events
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NDNA  swens vl
{

Time Event Type # of Events  Test

LASER Off
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The Per Stream Traffic screen displays the frame type and frame size distribution pertaining to each stream.

Throughtput Results - Per Stream Traffic

L] Results
—

Signal Summary  Errors nts c Drelay Rates
e VOAND:NA Suean s v

Pattern H

) ALMIERR

LASER Off

7 History

Tap on the graph to see details for Frames (RX and TX) and Frame Size distribution.

Throughtput Results - Per Stream Traffic Frames Throughtput Results - Per Stream Traffic Frame Size

Frames
RX Frames - : Distribution
Total 85644455 : < 4B
Test 88644455 A —— 64 - 1278 i W
VLAN . 128 - 2558

VLAN Stack . P— . 286 - 5118 . E“a

[

TX Framas = 512 - 10238 2 -
Total ] 1024 - 12788 i —

S ———— ~ _ T ——
LASER Off F 1280 - 15188 LASER Of

> 18188
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The Per Stream Delay screen displays the frame delay information pertaining to each stream.

Throughtput Results - Per Stream Delay

Summary  Errors Events
WLAN 1D Mg Stream #

Frame Arrival Time

Current 12.26us Average

Minimum 12.26us Maximum 1227 us

Frame Delay Variation

Current el

Frame Transfer Delxy(RTD)
Current 0.00us Average

Minimum 0.00us Maximum
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The Per Stream Rates screen displays the frame rate and data rate pertaining to each stream.

Throughtput Results - Per Stream Rates

Results

Summary  Errors Events Traffic Delay

VLAN IDx: Nig Stre-am 8

Frame Rate Data Rate Efficlency

('r""j-‘\ { “TRscRom

Framesisac

Tap on the graph to see Rate Details.

Throughtput Results - Per Stream Rate Details
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Rate Detalls

Framesisec TX

Current B1274
Minimum 81273
Maximum 81275
Average B1274

Data Rata (Mbls) TX RY
Current 8752890 b75.295M
Minimum 975.281M 075.281M “Treeron
Maximum 875.304M 875.304M
Average 975.299M 975.293M
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6.5.3 Saving Throughput Results
Once the test has been stopped the results can be saved by pressing the Save key on the platform's keypad.

A window will open giving the option of naming the results file. Enter the desired name for the file and tap apply. The results will be saved.

Throughput Results Save

"
ISave result as ...
—_———————

- .
LASER Off

Symbol | Del [ii]

SPACE

Once the results are saved, they can be viewed or renamed by going to Tools / System Settings screen> Files. Please see Chapter 5.3.3 Files section.

Go back to top Go back to TOC
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6.6 Loopback

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 Wwith specific criteria to be looped back. To specify loopback parameters, select the desired parameter and choose Enable from the drop-down menu. Tap on the
box and input a value or select one of the drop-down menu choices:

« 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).
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.

6.6.1 Setup

Loopback Parameters: The following parameters are available on Layer 2, 3 and 4. For more information on the parameters, please see 6.2.1.1 BERT H r 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.

VLAN ID

VLAN Priority

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)

Loopback Setup Layer 2 Loopback Setup Layer 3

Setup # Setup

Taest Layar z Tast Layar

VLAN ID | VLAN ID
VLAN Priority 3 | VLAN Priority
MAC Source MAC Source

MAC Destination MAC Destination

IP Source

LASER Off == I Dastination LASER Off

Precedence

TOS Values

Loopback Setup Layer 4
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Setup

Tast Layer

VLAN ID
VLAN Priority

MAC Source

MAC Destination
IP Source

3 1 A —.
IP Destination LASER Off

Precedence

TOS Values

UDP Source Port
UDP Dastination Port

Press Start to begin loopback. 0 indicates that loopback is in progress.
Go back to top ktoT

6.6.2 Results

The Results tab displays current test results.

Go back to top Go back to TOC

6.6.2.1 Summary

The following results including the Start (ST) and Elapsed (ET) times are displayed:

Page 103 of 209

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.
Framed Rate: (Payload + MAC/IP Header + VLAN Tag + Type/Length + CRC) / (Payload + Total Overhead) * Line Rate % (in Mbps).
Data Rate: Payload / (Payload + Total Overhead) * Line Rate %.

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).
Number of bytes
Pause Frames: Total number of transmitted and received ethernet pause flow-control frames.

Results Summary

ST:21M1 12:03:10

Line Rate (bps)

Utilization %)
Utilization (bps)
Framed Rate (bps)

Data Rate (bps)
# of Bytes

Go back to top Go back to TOC

6.6.2.2 Signal

The Signal tab (fiber ports only) displays the optical level measured by the SFP or XFP transceiver.

Results Signal Page 1 Results Signal Page 2
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Results o Results

|
Events Traffic Delay Rates |
Summary Em- Errors Alarms !
SFP Optical Moduls Information |
Vendor FINISAR CORP.
Part NMumber FTLX1412ZM3BCL
Wavelength (nm) 1310.00

LASER Off LASER Off

LOS

Page 1of3 [ *]

Results Signal Page 3

Errors
Frequency

Current [bps] 88570268
Offset [ppm] 2282

Min [ppm] 2300
Max [ppm] 348

LRSER DN
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6.6.2.3 Errors

The following errors (Current and Total) are displayed:

e FCS/CRC: Number of received frames with an invalid FCS

e IP Checksum (Layer 3 & 4 only)

e TCP/UDP Checks (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

Results Errors


file:///C|/Users/TracyLau/Documents/WorkinProgress/UX400_10G/Chapters/Chapter6_10GE_TestApp.html#contents

UX400 10G e-Manual D07-00-058P RevAQO

Go back to top Go back to TOC
6.6.2.4 Alarms
The following alarms (Current and Total) are displayed:

¢ LOS (ms): Loss of Signal
e LOSync:

Evants

Summary

FCSICRC

Jabbar Frames

Runt Frames

o Pattern Loss: Indicates errors related to test pattern
« Service Disruption (ms) associated with loss of signal:
o Current: Duration of the current service disruption

o
o
o
o

Go back to top Go back to TOC

6.6.2.5 Events

The Events tab gives a time stamped record or log of anomalies, alarms, test status (start/stop) and test application.

Evants

Summary

LOS {ms)
LOSyne

Pattarn Loss

Traffic
Signal
Current
o
o
1]

Total: Total accumulated duration of the service disruptions

Last:

Min/Max: Minimum and maximum duration of the service disruption events
No. of Occurances: Counter of service disruption events

Results Alarms

Traffic
Signal
Current
0.000
0,000
1]

Service Disruption (ms)

Current
Total
Last
Min/Max

0.000

Ne. of Occurrences

Results Events

Results

* LASER Off

“LASER O

5
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Time Event Type # of Events | Taest
2111 1203:10 Test Started Loopback

Page1ef1 O
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6.6.2.6 Traffic
The following Traffic statistics are displayed:

e Frame type: Test and non-test frames
« Traffic type: Layer 2 and Layer 3 Unicast, Broadcast, and Multicast frame percentage
« Frame size distribution

Tap on the graph for detailed screens.
Traffic Type: The following Traffic distribution statistics are displayed in Count (#) and Percentage (%):

e Layer 2 Unicast frames: Number of Unicast frames received without FCS errors.
o 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.
o Layer 2 Multicast frames: Number of Multicast frames received without FCS errors.

Results Traffic Traffic Type (Layer 2)

Results T — Frames ¢ Frame Size

Summary Signal Distribution

Events - L2 Unicast

L2 Broadeast

L2 Multicast

LASER Off LASER Off

Traffic Type (Layer 3 & 4)
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Frames Frame Size

Distribution

L2 Unicast
L2 Broadeast
L2 Multicast
L3 Unicast
L3 Broadcast
L3 Multicast

/O I—

LASER Off

Frames: The following Frame distribution statistics are displayed in Count (#) and Percentage (%):

« Received (RX) frames:
o Total frames
o VLAN tagged frames
o VLAN stacked frames
o Pause frames: RX
o Total number of received Ethernet pause flow-control frames

Traffic Frames Type Frame Size

Frames Traffie Type Frame Size Frames Traffic Type
RX Frames
Total
VLAN

VLAN Stack

Distribution
< B4B

64 - 1278
128 - 2558

Pause Frames 256 - 5118

Teotal 512 - 10238
1024 - 12788
1260 - 15188
> 18188

TASER DR

Frame Size: The following Frame distribution statistics are displayed in Count (#) and Percentage (%):

« 64 bytes frames

e 64-127 byte frames

e 128-255 byte frames

e 256-511 byte frames

e 512-1023 byte frames

e 1024-1279 byte frames

o 1280-1518 byte frames

« > 1518 byte frames - Jumbo frames

Go back to top Go back to TOC
6.6.2.7 Delay
Delay measures the interpacket gap, start of the frame, and preamble duration. Frame arrival statistics are displayed in tabular format:

e Current

o Average

e Minimum

¢ Maximum

¢ Frame Delay Variation:
o Current
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Results Delay

Setup Results
Summary Signal Errers
Events Traffic |m|
Frame Arrival Time
Current NrA Average
Minimum NIA Maximum

Frame Delay Variation

Current 0.00us = -
.
LASER Off

Go back to top Go back to TOC
6.6.2.8 Rates

Rate statistics are displayed in a graph format. Tap on either gauge to see rate details in table form. The table shows received (Rx) current, minimum, maximum and
average frame rates (FPS) and Data Rates (Mbps).

« Frame rate in Frames per second (FPS): Number of received frames (including bad frames, Broadcast frames and Multicast frames)
o Data rate in Mbps: Received data rate expressed in Mbps

Results Rates Rate Details

Framesisec

Current

Minimum

Maximum
Average
Data Rate (Mbls)

Current

Frame Rate Data Rate Efficiency

R —

LASER Off

/TSP

Minimum LASER Off
Maximum

Average

Framesisec
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6.7 Advanced Tools

Advanced Tools

The UX400 platform features two Advanced Tools menus--one that offers test applications common to all modules across the platform and one specific to different test
applications.

Please note the IPTV, Net Wiz, and Packet Capture functions are not supported in this release.

Go back to top Go back to TOC

Scan

VLAN Scan Setup

Setup Results

Moniter

To start scanning, Please click the

"Sean' button.

LASER Off

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

« 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.
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VLAN ID

Results

Monitar

Vian Stack

* LASER Off

-~

Page 10f1 o

« The VLAN Stack tab displays detected SP and CE VLAN tags (if stack VLAN tags are used).

History
A N

Monitoring Traffic

« To only receive traffic streams meeting specific criteria, stop the scan and go to the Monitor tab to configure filter criteria.

Signal

Frame

Pattern

) ALMERR

SP-Ylan ID

VLAN Stack

Results
Meniter
¥lan Stack

CE-Vlan ID

“LASER Off
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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, 6.5.1 Setup for Throughput Testing (Multiple Streams).

« Press Monitor to monitor selected traffic. For a description of traffic parameters from Global and Per Stream Results tabs, please see 6.5.2 Throughput Results.

Monitor Setup
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¥ of Streams

Stream #
WLAN ID
WLAN Priority

MAC Source
A ——,
MAC Dest LASER Off

IP Source
IP Dest
IP ToS

Precedence

Moniter

Evants Stream Summany

ST:00001 00:00:00

Line Rate (bps)

Utilization (%) o “LASER OF

LASER Off LASER Off

Utilization (bps)
Framed Rate (bps)
Tetal Frames

Bad Framas

Pause Frames

Monitor Per Stream Results Summary Monitor Per Stream Results Errors
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Results

Moniter | Maniter

Per Stream - Per Stream

Errors

Stream # | Stream #
ST:21111 15:20:15

FCSICRC
Utilization (%) —— Jabber Frames

LASER Off [O—

Utilization (bps) | - Funt Frames
Framed Rate (bps)
¥ of Bytes
Total Frames o

Bad Frames
|

Note: If no stream information is displayed in the Per Stream tab, return to the VLAN ID tab (Results > Scan > VLAN ID) and verify that the VLAN ID boxes are
checked.
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7.0 OTN/ SDH/ SONET (OTU2/STM-64/0C-192) Test App

Follow the steps to assign the test module to a test tab as described in Chapter 5 of this manual.

Select the OTU2/STM-64/0C-192 Testing Application (Single or Dual Port) and click "Accept".

OTU2/STM-64/0C-192 Test App Selection

e

106 Ethernet Single Peet Testing
 10G Ethernet Dual Port Testing

= [OTU2/STM-64/0C-192 Testing

~ OTUZSTM-64/0C-192 Dual Testing

The module will be configured and the progress will be displayed on the unit's screen.

) Signal

&

L.

Frame

Pattern

ALMERR

System Configuring

Initializing
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The OTU2/STM-64/0C-192 Testing home page will be displayed with links to Setup, Results, Alarm/Error, Profiles, SONET/SDH
Tools, PDH Tools and OTN Tools. The Test Tab in the bottom of the screen will be red in color and so will be the soft LEDs for
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Signal and Frame on the left side of the screen.

OTU2/STM-64/0C-192 Testing Home Screen

e

“ PNl SONET/ ' y
P il SDH Tools A IETIE

— . SDHLOS -

@ R Results .7l PDH Tools ——

——

POH

For safety reasons the transmitter laser is OFF by default. After making all the right connections, tap the Laser On/Off button on
the right side of the screen. The Laser On/Off button will turn Red, while the soft LEDs for Signal and Frame will start blinking,
indicating the historical LOS condition.

Tap the History button displayed below the soft LEDs. The LEDs will now turn steady green and the test tab will also turn green,
indicating the module is ready to perform different tests.

Note: For Dual Port testing the Laser On step needs to be performed for both ports. The ports can be switched by tapping on the
respective buttons on the left side of the screen (10G Port 1 / 10G Port2).

Ready for Testing Tasks

“ PNl SONET/ ' y
N\ Al SDH Tools IR

— T SDHLOS -

© J Results L 72l PDH Tools [0

" ———
FLH

748l Alarm/ Error “TREER oA
e
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Dual Port Operation

Page 115 of 209

When the dual port interfaces and software options are enabled, the test module can operate a combination of two ports at the

same time.

Start al
Start All: The Start All button is located on the right side of the dual port operation mode screen. Tapping this
button will simultaneously start a test on both ports.

W Stop All: Once the test starts on both ports, the Start All button will change to Stop All. Tapping on this button will
simultaneously stop the test on both ports.

= = Signal

* = Frame
s = Pattern

s = ALMIERR
ey

08 Portl

———

10G Port2

OTU2/STM-64/0C-192 Testing Dual Port

__' Results

.78l Alarm/ Error

720 Profiles

©

CTN

SONET/
SDH Tools

FDH Tools

“"EOH FAE FFLS
EDH LO%
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7.1 Setup
The Setup tab allows the user to select SDH, SONET, OTN and PDH and all the other related configurations under the following menus:
« Signal

« Measurements
« General

Setup Home

Signal Measurements General

Hllmch'[ Hllnlchf
STM-84 - 10G STME4 - 10G
Inurf'aet Inurfasn
Optical Qptical

Slrllctu re S‘II'IIGTI.I"
AU-4VCd-B4C AU VCA-BdC
Pmoau Pmom
Bulk Bulk

Go back to top Go back to TOC
7.1.1 Signal Overview

Signal tab is the default tab that opens up when Setup screen is entered. Signal allows setting up the Transmitter and Receiver interfaces and associated test parameters prior to
running a test.

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 brings up 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.

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.

Accessing the Copy Menu

Signal Measurements General

———
SDH FAS

HIII‘IIC"P{ Hllnlch'f
STME4 - 10G STME4 - 10G .
“SDHLoS
- upy _

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.
o Tx=Rx: Tx blocks will copy the settings made in the Rx blocks
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o 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 2/23-1 in a VC12 carried within an optical STM-64, while the RX could be expecting to receive a PRBS of 2/23-1 in a 2Mbps E1 signal.

7.1.1.1 Hierarchy: Allows the user to configure the following:

« Operating Mode:
o Normal: Unit working as normal mode.
o Payload: Overhead overwrite Editing Thru mode allows for some intrusive error and alarm injection through overhead manipulation. Applies to both SDH/SONET and
PDH signals and allows the user to configure low rate signal (if applicable) and associated framing.
o Transparent: 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.
Note: 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.
Network Type: SONET/ SDH or OTN
Note: The choice between SDH and SONET Network Type is based on the selection made in the menu under General tab.
o Test Rate: OC-192-10G (for SONET), STM-64 - 10G (for SDH), OTU-2 (for OTN)
« OTN Mapping (for OTN only): PRBS, OC192 SYNC, OC192 ASYNC, STM-64 SYNC, STM-64 ASYNC

Note: ITU-T G.709 and STS mappings per Bellcore GR-253 and ANSI T1.105 recommendations are supported. ITU-T G.709 and both AU-4 and AU-3 signal
mappings per G.707 recommendations are supported. The multiplexing structures are shown below.

OTN SONET Mapping Structure OTN SDH Mapping Structure
|_omuz |
| Omu2 | [ oou2 |
OPU-2
[ _oou2 | ) =
T [O0U 7ins I
| oPu-t |
Asyns!
ICETEI e S
xl wi =i
[ OPU ] ——[ auga |+ auca | e[ ausae |-+ aucer |
W Wl we
X3 x4 b xd
[ 8781 j=] STS3 |J=f ST5-12 |oee{ STS4E fm—eed STS-162 | oo I £ T_, I o I =
l e [T [ e [Feee)
* § T . H
[srsic | [ssac | [Corsue] [Cstsasc] [Corsaed] : ! ; i i
_ — v ] [wea ] [vesse] [veais] [veae]
i i i H H * Y - * +
VTR | sTs TS-3 | I 5TS-12 | STS48 | STS-192 ‘ , : : : H H
SPE SPE SPE SPE = H xa H : H :
" " ; ] ; r — [ e[ ] s i ;
i H H H ; x : : :
i i i i I H : H H
H i i [ | Tz : [y : i H
H i i i : f : t
- : H i i H S : * : : 4 :
i i i i i H P H 3 H : i i
i i i i : : [[venn | [ veaz | i [ : : :
i i Bulk Bulk Buk Bulk Y * H : i H H
Balk Bulk 140 Mbit's 589 Mbit's 2696 Mbit's 9584 Minit's H : T i : H :
1.5 Mbit's 2 Mbis H i ts i H ! :
e CEEn (T [E e e e
1.5 Mbit/s 2 MBit's 34 MLiLs 139 MEps VC-4-4C Dulk  WC-4-16€ Bulk  VC-4-64c Dulk
VE-1 1 Bull WE-13 Bk :E’hi;ll:;::‘l: WC-A Dulk

« Scrambler (for OTN only): ON / OFF
e FEC (for OTN only): ON / OFF

Heirarchy Menu SDH / SONET Heirarchy Menu OTN
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Hierarchy
= |Network Type

= |Operating Mode
Tast Rate * OTUFAS

SOH FAS

Signal Natwork Typa Signal

OTN Mapping '“CITN LOS -

Test Rate H S

“TOHeE

Frame Serambier
FEC

. Frame

:  Pattern Pattern

s ALM/ERR

o2

— T ———
CASER On

CASER On
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7.1.1.2 Interface: Allows the user to select the following:

« Clock source:
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: 2MHz, 2Mbit/s
= Termination: Terminated, Monitor, Bridge
= Line code: HDB3, AMI
o RX (Received): 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 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.

Interface Menu Interface External Clock

E— — Interface
———— ——— | Clock Sre

Cleck Sre
SOHFAS - Clock External * SDH FAS

Termination
Line Code

“EORTer
T °

Internal

——

LASER Off
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7.1.1.3 Structure: Allows the user to configure lower order mapping and the channel number.

Structure Menu
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Channel Selection

* SDHFAS

For SDH:

Both AU-4 and AU-3 signal mappings per G.707 recommendations are supported. The multiplexing structure is shown below.

SDH Multiplexing Structure

r * + ry I
H : H H
H : i H H
—= ve3 | [ wea | | veaae | [ wveai6e | [ veasac |
ry * + ry ry
7 H 3 H H H H
— | TuG-2 ™ H H H :
H H H H H
H H H H H
a o 5 o 5 5 5
[ | [ 7oz | F I TEE T i i i
) S i
LT S N s E E
[ven ] [Cveaz ] El_ili i i :
+ +* : . H H : :
HE : H H H
HP H H : H
[ e | [ ez | [ ez | | ea | [ caac | | e | [ caeac |
1.5 Mbit/s 2 Mbit/s 34 Mbit/s 139 Mbitf/s  VC-d-dc Bulk  VC-4-16c Bulk  VC-4-64c Bulk
VE-11 Bulk  VC-12 Bulk a5 Mbit/s VC-4 Buik

V-3 Bulk

AU4 Mapping: VC4-64C, VC4-16C, VC4-4C, VC4, VC3, and VC12 are available.

AU3 Mapping: VC3,VC12, and TU11/VC11 are available.

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.

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

Note:

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 a frame 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.
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:

e For STM-16: [C, B, A] convention is used
e For STM-4: [B, A] convention is used



UX400 10G e-Manual D07-00-058P RevA00 Page 120 of 209
e For STM-1 using AU-3 mapping: [A] convention is used
e 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 1 to 7
e M: TU-11, TU12, within the TUG-2 are numbered 1 to 4

Go back to top Go back to TOC
For SONET:

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.

SONET Mapping Structure

| oca | [Teca | [ociz | [ ocee | [ ocisz)

[Es1 o orss iy srsie o] sse P s |

Ismcl Isrs.acl Ismzcl Is'rsacl [Csrsasec]
VIGRP = srs-1 515-3 STS-iZ STS-192
SPE
3 a3 i § H :
5 i i i £
T i i i
! i i i i
H H 1 I E
| VT-1.5 SPE VT-2 SPE ; ‘ 2 :
i Bulk Bulk Buk Buk Buk
Bulk Bulk 34 Mbat/s 140 Mbit's 589 Mbit's 2596 Mbit's 8584 Mbit's
1.5 Mbitls. 2 Mbiv's 45 Mbit/s
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7.1.1.4 Payload: Depends on Mapping Selected.

Tapping the Tx or Rx Payload box opens the respective Payload Setup screen.

Payload Setup

Payload
NxE4
A———I
FCM30C SDH FAS
BIS

Timeslot Selection

Stan:

—
LASER Off

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

o 1.544M: Configures the transmitter for full rate testing at 1.544Mbps
o 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

« 1.544M Mux mode: Configures the transmitter for full rate testing at 46Mbps signal with DS1 payloads (1 to 28 channels)

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

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

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

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

o 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)

SONET:
In VT-1.5 mapping mode, The Low Rate options are 1.544M or Fractional DS1 (Nx64 or Nx56) where:
o 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
« 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 46Mbps 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
« 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:

o 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)

« 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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7.1.1.5 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.

Pattern Setup

tart

PRES Pattarn . SOMET FAS

Invert P
SONET LOF ©

Out of service
PRES Pattern
Invert

W

= -
LASER Off

Note: 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.
Go back to top Go back to TOC
7.1.2 Measurements Setup

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

Signal Measurements

Mode I .

Analysis
i i
G521 Allocation 100.00 T SpHLOS

Performance Type Mone

——
SDH FAS
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7.1.2.1 Timer Setup

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

« Manual
« Timed: The test duration can be set by the user. The test duration can be set in seconds, minutes, hours or days.
« 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.
Note: The timed mode will be required when running a M.2100 or M.2101 performance objective.

Measurements Auto Mode Measurements Timed Mode

Measurements Measurements

Timed
m——
Start SUHTAs : Duratiaen

Start Time [mmiddiyyyy hh:mm:ss] W‘- . _ w’-
Juratia its

Analysis - AlarmiErr ¢

————
SDH FAS

Duratien - ¢ .
Units G821 Allecation 100,00
Analysis - Perfermance Type Mone Y

G821 Allocatien 100,00
Performance Type Mone

_LASEROn
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7.1.2.2 Performance Analysis

The Analysis section selects the ITU-T performance test that will be performed by the unit. Depending on Test mode, the selections include None, G.821, G.826, G.828, G.829,
M.2100, and M.2101.

Analysis
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SOH FAS

T SDHLO:

T

GB21 Allocation

Performance Typae

: -
LASER Off

The recommendations are 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)
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 extremely difficult
« 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 Measurement (ISM)
o Based on measuring bit errors for connections and block errors for paths
o Evaluation period of 30 days
« (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
« M.2100: Performance limits for bringing into service and maintenance of international multi-operator PDH paths and connections
o Deals exclusively with PDH paths, sections and systems
o Based on measuring bit errors and block errors
o BIS limits for OOS/ISM
o Evaluation periods of 15 minutes, 2 hours and 24 hours
o First step is a continuity test for 15 minutes
o PDH paths are composed of sub-elements of different lengths each with its own set Reference Performance Objectives (RPO)
« M.2101 Analysis: Performance limits and objectives for maintenance and bringing into service SDH paths and multiplex sections.
o Deals exclusively with SDH paths and sections
o Based on measuring block errors
o BIS limits for OOS/ISM
o Evaluation periods of 15 minutes, 2 hours, 24 hours and 7 days
o First step is a continuity test for 15 minutes
Note: 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 Perfermance Analysis fer PDH and SDH systems
Analysis PDH SDH Anomalies
G821 TSE based on bit errors
G.B2B (Out of service) =] TSE based on block errors
G.826 (In service) = E1, B2, B3, LP-BIP, E1/E3/E4 FAS, E1 CRC
5.828 (In service) B1, B2 TSE
5.829 (In service) E B1, B2, B3, LP-BIP, TSE
M.27100 ] E1/E3/E4 FAS, E1 CRC, TSE
M.2701 =] B1, B2 B3 HP, LP-BIP, TSE
Go back to top Go back to TOC
7.1.3 General

The General setup page configures the audible alarm and APS protocol settings.

General tab
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Signal
APS Protocol
SDHISONET
Results on start
Aute Save

Meas Cleck Src

Measurements

——

SOH FAS

G
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« 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.

o SDH/SONET: SDH or SONET modes are available options.

« Measurement Clock Source:
o Internal Clock
o External: 2MHz, 2Mbit/s

Go back to top Go back to TOC

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.
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7.2 Results

Accessing Results

Page 125 of 209

To access measurements for SDH, SONET, and OTN, tap on Start, which starts testing and takes the user to the Results screen, or tap on Results on the home screen.

Go back to top Go back to TOC

7.2.1 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.

Results Summary - SDH

Analysis

Summary

Histegram Graph
Errorsiflarms
111 14:21:01
LOS Alarm

SDH Alarms

SDH Errors

Port 2: Errors

L+ Page 1of1 o

e ——

L Stop

——
SOH FAS

“SPALoE

Results Summary - OTN

Analysis EventLeg "'"_5"'_"“

Summary

Histegram Graph

Errorsiflarms Signal

——
5T 2 09:4 R

LOS Alarm
OTN Alarms
OTH Errors

E T:00/00:00:09
~STNLOE

Port 2: No errors - OK

e e

LASER Off

[+ Page 10f1 o
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7.2.2 Errors and Alarms

The Error/Alarm tab brings up 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 logically and will depend on signal hierarchy, structure, payload and framing selected. The soft LEDs have a tricolor function:

e Green: No error or alarm is present

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

Errors/Alarms (SDH Page 1)

Histogram Graph
Errorsiflarms
Signal

Frame

Pattern

ALM/ERR

Page 1 of & o

Event Log

Signal

—
SOH FAS

*_SDHLOS

—————

“TASEROn

Signal

I Frame

= Pattern

ALMERR

History °

Errors/Alarms (OTN Page 1)

Analysis
Summary

Histegram Graph Event Leg

Errersiflarms Signal
—————

oTU OTU ODU Pat S

. o
. BTNLOS

—

LASER Off
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Note: Tapping the individual box in the table will bring up the applicable result screen with detailed information.

Errors/Alarms (Page 2)
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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.

Errors/Alarms - SDH (Page 2) Errors/Alarms - OTN (Page 2)

&

Histegram Graph Event Leg A — X Histegram Graph EventLeg

| Stop

Errorsilarms Signal Errorsialarms Signal
—
S C
SDH Errars: STM-64 [10G] oLt OTU Errars

T EDHLOE : 00/00:03:43

00/00:01:05| EDHLOS
0 -
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Errors/Alarms (Page 3 & 4)

A,
OTU FAS

—

T OTNLOS -

~E

- -
LASER Off

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.

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

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

Histagram Graph Event Lag T = Histagram Graph EventLeg

Errorsilarms Signal Errersidlarms
—
S . -
SDH Alarms: [RS/Line] Lol il S0OH Alarms: [HF]

00/00:01:22( ASEEREE—

SDH Alarms: [MS)
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\ Stop

m——
SOH FAS

For OTN Page 3 & 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.

Errors/Alarms - OTN (Page 3 - OTU Alarms) Errors/Alarms - OTN (Page 4 - OTU Alarms)
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Histegram Graph Event Log
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Errors/Alarms (Page 5)

For SDH and SONET Page 5 lists the Bit Error Performance (BERT) associated with the signal under test.

Errors/Alarms - BERT (SDH/ SONET Page 5)

Histegram Graph EventLog "'_—s'ir‘-
Errersidlarms Signal

-
Signal BERT SOH FAS

O0M00-01:54 | E———
Frame

“EBHLOE

Pattern

ALMERR

LASER On
[ nonr - .

For OTN Page 5 & 6 lists the ODU/OPU errors and alarms in logical order that are associated with the signal under test. All alarms are evaluated and stored.

Errors/Alarms - OTN Page 5 Errors/Alarms - OTN Page 6
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Histogram Graph EventLog Histegram Graph EventLog —r
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Errors/Alarms (Page 7) - (For OTN Only)

For OTN the Error/ Alarms tab has 7 pages. Page 7 lists the Bit Error Performance (BERT) associated with the signal under test.

Errors/Alarms - OTN Page 7

Histegram Graph EventLog T
Errersidlarms Signal

Signal BERT

——
OTU FAS

“~STNIoE
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Pattern

ALM/ERR > .
" LASER Off

History
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7.2.3 Event Log

The Event log tab brings up 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

o 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

« Pages: Scroll through the pages depending on the number of events recorded

Event Log
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7.2.4 Signal

The signal tab displays the Level and Frequency screen.

Page 1: Displays Level measurements in electrical units (volts) for SDH and SONET, and in dBm for OTN. Loss of Signal (LOS) and the Saturation levels is shown both
graphically and in dBm.

SDH: Measurements for STM-1, STM-4, STM-16 and STM-64 signals.
SONET: Measurements for OC-3, OC-12, OC-48 and OC-192 signals.

OTN: Measurements for OTU-1 and OTU-2 signals.

Signal Page 1

— Histogram Graph Event Log T
Errorsiilarms Signal

Signal Level " SONET FAS °

[
SAT I “TONETLOS
Frame

T
Pattern

ALMIERR

—

LASER OF

History °

LOS

[+ Page 1of3 o

Page 2: The received signal frequency and offset is measured and displayed.

e 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

Signal Page 2
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For SDH and SONET signals, the measurement is performed on the optical interfaces (XFP).

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 UX400 unit 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.

SONET/SDH Clock Frequencies and Tolerances

Bit rate (Mbps) Telerance (ppm)
155,520 = 4 Bppm
622,080 < 4 Bppm
2,488,320 = 4 Bppm
8,853 280 = 4 Bppm

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

Go back to top Go back to TOC

Signal Page 3: Optical Information

Page 3 displays the Optical Transceiver (SFP or XFP) information including Vendor name, Part #, Firmware revision #, Optical Wavelength and Min/Max bit rates supported.

Vendor Rev
Wavelength
Min Rate
Max Rate

Transcaiver

Go back to top Go back to TOC

7.2.5 Histogram

Signal Page 3

Histegram Graph Event Leg

Errorsilarms Signal

0 Gigabit Ethernet - 10GBASE-LR: 10GBASE-LW,
0 Gigabit Fibre Channel - 1200-SM-LL-L;
[SOMETISOH - 164.1r; 1-64.1;

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
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including BER. Scroll through the various pages to display the anomalies of interest.

Histogram (Page 1)

o ——
Errersiflarms Signal € Stop X
Histegram Graph EventLog
e
= Signal SDH FAS
SOH Alarms
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. FPattern

. ALMERR
H ﬂ?‘l_-!_’

Page 1 of & o

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 table below.

The screen below depicts BER and bit errors (LSS stand for Loss of Sequence Synchronization).
Page 1:
For SDH: Displays the Alarms associated with the Section Overhead (SOH) Alarm
For SONET: Displays the Alarms associated with the SONET Alarm
For OTN: OTU Alarms
Page 2:
For SDH: Displays the Errors associated with the Section Overhead (SOH)
For SONET: Displays the Errors associated with the SONET Errors
For OTN: OTU Errors
Page 3:
For SDH: The Alarms and Errors associated with the Administrative Unit (AU, SDH). The measured parameters are:

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

For SONET: The Alarms and Errors associated with the STS PATH. The measured parameters are:

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

For OTN: ODU Alarms (AIS, OCI, LCK, BDI, TIM, PLM)
Page 4:
For SDH: 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)

For SONET: 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)

For OTN: ODU Errors (BIP, BIE)
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Page 5: Displays BERT Alarms / Errors. LSS (Loss of Sequence Synchronization) and BIT errors.

Histogram - BERT Alarms/Errors (Page 5)

Summary Errorsiflarms Signal | T
Analysis Histegram Graph EventLeg
2 Signal B & 8 a SOH FAS
BERT Alarms/Errors

: ~TOAToE
Frame

Pattern

ALMIERR

————————
Hastart
A el B
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7.2.6 Graph

The Graph tab brings up 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.

The following error types are covered:

For SDH:

For SONET:

For OTN:

OTU FAS
OTU MFAS
OTU BIP
OTU BEI
COR FEC
UNCOR FE
ODU BIP
ODU BEI
Bit

Results Graph



UX400 10G e-Manual D07-00-058P RevAQO Page 133 of 209

WE— Errorsidlarms Signal

Stop

Histegram Graph EventLog
m——
Signal SOH FAS

~SoHoE

Frame

Fattern

> ALMERR

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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7.2.7 Performance 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 7.1.2.2 Performance Analysis.

7.2.7.1 Evaluation According to ITU-T G.821
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:

o FAS bit errors (FAS 2, FAS 34)

« CRC errors

o E bit errors

« Bit errors (TSE, Test Sequence Error)

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

o Unframed patterns

o N x 64kbps

o Framed patterns and bulk signals

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

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

Definitions:
o Errored Second (ES): A one-second time interval in which one or more bit errors occur.
o Severely Errored Second (SES): A one-second interval in which the bit error ratio exceeds 1073,
« 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.

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

G.821 Analysis
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7.2.7.2 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:

Note:

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.

G.826 Analysis

Summary Errersidlarms Signal
Analysis Histegram Graph EventLog

[Mear End]
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7.2.7.3 Evaluation According to ITU-T G.828

G.828 provides a precise block length for each bit rate as opposed to G.826.

« ES, SES, BBE, UAS and SEP are evaluated.
« Pass/Fail result is in conjunction with path allocation between 0.1 and 100%.
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(G.828 evaluation can be performed on the following events:

.
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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:

« Unframed patterns
o 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)

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

G.828 Performance Analysis

Summary Errorsialarms Signal T

Analysis Histegram Graph EventLeg
—
G.528 [Near End] 1L

)
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7.2.7.4 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
o Framed patterns and bulk signals
o Overhead bytes E1/E2 (order wire), F1/F2 (user), D1 - D3 and D4 - D12 (DCC) in the SDH Overhead (SOH and POH)

G.829 Analysis
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7.2.7.5 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.

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:

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

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

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

o 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:

¢ Unframed patterns
« Framed patterns and bulk signals
o N x 64kbps

Since M.2100 evaluates bit errors, facilities for evaluating block errors are disabled.

M.2100 Analysis

@@
o

" Summary Errorsidlarms Signal

Analysis Histegram Graph EventLog
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7.2.7.6 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:

« Path allocation: 0.1 to 100%
« 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:

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

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

M.2101 Analysis

Summary ErrorsiAlarms Signal '?-

Analysis Histegram Graph EventLeg y

Signal M.2101 [Mear End] OTUFAS
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7.2.8 Alarm Error Definitions for SDH, SONET and OTN

7.2.8.1 SDH:

The SDH LED headers are described in the table below:

SDH Alarm Definitiens and Desecriptions

Regenerator Section

Multiplexer Section

RS

MS

Al Adrninistrative Unit
HFP High Order Path
TU

LP

El

Tributary Unit

Low Order Path

2Mbit's signal {depends an payload selected)
Pat Pattern detection (PRES, user, fixed words)
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SDH Error and Alarm defection criteria per ITU-T G.707 and O.150 recommendations:

Signal and BER - Alarm Definitions

LosS

Loss of Signal

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

TSE

Test Sequence Emor

Loss of Sequence Synchronization
- Qut-of-service bit error measurements using pseudo-random
sequences or PRBS can only be performed if the reference
sequence produced on the recemving side of the test set-up is
correctly synchronized to the sequence coming from the object
under test. Sequence synchronization shall be considered lost and
re-synchronization shall be started if;
1. The bit error ratio is 2 0.20 during an integration interval of 1
second; or
2. It can be unambiguously identified that the test sequence
and the reference sequence are out of phase.

Regenerator Section — Alarm Definitions

LOF

Loss of Frame

- Declared when QOF state exsts for up to 3 ms. If OOFs are
intermittent, the tirmer is not reset ta zero until an in-frame state
persists continuously for 0.25 ms.

O0F

Gut of Frame

- Declared when 4 consecutive SDH frames are received with
invalid {errored) framing patterns. Masamum OOF detection time is
G25us

B1

Regenerator section error monitoring

- Parity errors evaluated by the 81 byte (BIP-8) of an STM-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

MS-AIS

Multiplexer Section Alarm Indication Signal
- Declared when bits 6.7.8 of the K2 byte contain a™111" pattern for
five consecutive frames

MS-RDI

Multiplexer Section Remate Defect Incication
- Declared when bits 5,7.8 of the K2 byte contain 2 110" pattern for
five consecutive frames

MS-RE

Multiplexer Section Remote Error Indication

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

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

B2

Multiplexer Section eror monitonng

- Parity errors evaluated by the B2 byte (BIP-24 x N) of an STM-I. If
ary of the W x 24 parity checks fail, the corresponding block is
assumed to be in error

Administrative Unit — Alarm Definitions

AL-AIS

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

AU-LOP

Administrative Unit Loss of Pointer
- Indicates that a valid pointer is not found in M consecutive frames
where N =8, 9or 10 or 2 1001 pattern is detected (NDF)

AULNDF

Adrministrative Unit New Data Flag

Page 138 of 209
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High Order Path - Alarm Definitions

HP-LNEQ

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

HP-RD

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

HP-TIk

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-PL

HO path Payioad Mismatch
- Declared after recening five consecutive frames with mismatched
WC signal labels

B3

HC path error monitoring of YC-3, VC-4

- Parity errors evaluated by the B3 byte (BIP-8) of a VC-N (N =13, 4).
If any of the eight parity checks fail, the corresponding block is
assumed to be in error.

HF-RE!

HO path Remate Error Indication
- Declared when bits 1-4 of the G1 byte contain 0001 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-LON

Tributary Unit Loss of Multiframe (H4)

Low Order Path - Alarm Definitions

LP-UNEQ

LO path unequipped
- Declared when bits 5,6, 7 of the V5 byte contain "000" for five
consecutive frames

LP-RDI

LO path Remote Defect indication

- Declared when bit § of the V5 byte contains 217 in five
consecutive TU super-frames while bits 6,7 of the K4 byte contain
"0 ort11°

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 TIM function must be enabled for this alarm to
be active

LP-PLM

LO path Payload Mismatch
- Declared when bits 58,7 of the V5 byte are set to "000°, "001, or
“111" which indicate a mismatch LP signal label

LP-REI

LO path Rernote Error Indication
- Declared when bit 3 of the V5 byte is setto 07

LP-BIP

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

Go back to top Go back to TOC

7.2.8.2 SONET:
SONET Alarm Definitiens and Descriptieons
Section Section Layer
Line Line Layer
TS Path STS Path Layer
VT Path Virtual Tributary Path Layer
Dz 1.5 Mbit's signal (depends on payioad selected)
Fat Pattern detection (PRBS, user, fixed words)

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

Page 139 of 209
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Abbreviation MName OH byte

LOS Loss of Signal

TSE Test Sequence Emor{bit ermmor)

LSS Loss of Sequence Synchronizartion

AlS Alarm Indication Signal

SECTION

OOF Out of Frame AlAZ

LOF Less of Frame AlAZ

B1(Bbits) Regenerator S Ermror Monitoring B1

TIM-S Trace ldentifier Mismatch J0

LINE

AlS-L Line AIS K2

RDI-L Line Defect Indicats K2

REI-L R Error | ion M1

B2(24bits) Efror Monitoring B2
STS-PATH
LOP-P Loss of STS Pointer H1,H2
AlS-P Administrative Unit AlS STS-1 SPE include.

H1,H2,H3

RDI-P STS path Remote Defect Indication G
REI-P STS path R Error Indicati G
TIM-P STS path Trace Identifier Mismatch J1
PLM-P STS path Payload Label Mismatch c2
B3(8bits) Emor Monitoring B3
UNEQ-P STS path Unequipped c2
VIRTUAL TRIBURTARY PATH (VT)
LOP-V Loss of TU Pointer Vi v2
AlS-WV TU Alarm Indication Signal VTincl. V1 to V4
LOM TU Loss of Multiframe H4
UNEQ-V VT Path Unequipped v5
RDI-V VT Path Remote Defect Indication V5
REI-V VT Path Remote Emor Indication V5
RFI-W VT Path Remote Failure Indication Vo
TIM-V VT Path Trace Identifier Mismatch J2
PLM-V VT Path Payload Label Mismatch v5
BIP-2 VT Path Emror V5

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

Anomalies/Defect Detection Criteria Bellcore
AMNSI
Section/Line Layer
LOs Loss of Signal All-zero patten for 2.3 us= T = 100us GR-253
T1.231
LOF Loss of Frame A, AZ No valid framing pattern for 3 ms (24 frames) GR-253
T1.231
B1 Section BIP emor Mismatch of the recovered and computed BIP-8 covers the whole GR-253
STS-MN frame T1.105
B2 Line BIF emor Mismatch of the recovered and computed MxBIP-8 covers the whole GR-253
STS-N frame T1.105
AlS-L Line-AlS K2(bits 6, 7, 8) = 111 for 5 frame GR-253
T1.231
REI-L Line Remote Ermor Number of detected B2 emors in the sink side encoded in the byte GR-253
Indication MO or M1 of source side T1.105
RDI-L Line Remote Defect K2(bits 6, 7, 8) = 110 for = frame (z= 5 — 10) GR-253
Indication T1.231
Anomalies/Defect Detection Criteris Bellcone
AMNSIE
STS Path Layer
AlS-P 5TS Path AlS A" in the STS pointer bytes H1, H2 for = 3 frames GR-253
T1.231
LOP-P STS Path Loss of Pointer 8 — 10 NDF enable, 8 — 10 invalid pointers GR-253
T1.231
B3 STS Path BIP emor Mizmatch of the recovered and computed BIP-8 covers the entire GR-253
STS-SPE T1.105
LINECQ- S5TS Path Unequippaed C2="0"for=5(= 3 as por T1.231) frames GR-253
L T1.231
TIM-P STS Path Trace |dentifier Mismatch of the accepted and expected Trace Identifier in byte J1 ( GR-253
Mismatch B4 bytes sequence) T1.105
REI-FP STS Path Remote Emor Mumber of detected B3 emors in the sink side encoded in bye G1 ( GR-253
Indication bits 1, 2. 3, 4 ) of the source side T1.105
RDI-P ETE Path Remote Defect G (bit 5) = 1 for 10 frames GR-253
Indication T1.231
PLM-P STS Path Payload Label Mismatch of the accepted and expected Payload Label in bye C2 for GR-253
Mismatch =5 (=3 as per T1.231) frames T1.231
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LOM
AlS-N
LOP-v
BIP-2
UNECQ-
W
TiIM-
REI-W
RO\

PLM-V
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7.2.8.3 OTN:

Anomalies/Defect

WT Path Layer

Loss of Multiframe

VT Fath AlS

VT Path Loss of Pointer
WT Path BIP Emor

VT Path Unequipped

WT Path Trace ldentifier
Mismatch

VT Path Remote Emor
Indicaticon

VT Fath Remote Defect
Indication

VT Path Payload Label
Mizmatch

Detection Critena

Loss of synchronization on H4 (bits 7, 8) superframe sequence

Al ™17 in the VT pointer bytes V1, V2 for = 3 frames

8 — 10 NDF esnable, 8 — 10 invalid pointers

Mismatch of the recovered and computed BIP-2 (V5 bils 1, 2) covers
antine VT

V5 (bits 5,8, 7) = 000 for = 5 { = 3 as per T1.231) superframes
Mismatch of the accepted and expected Trace ldentifier in byle 2

If one or more BIP-2 emors detected in the sink side, byte VS5 (bit 3) =
1 on the source side

W5 bt 5) = 1 for 10=zuper frames

Mismaich of the accepted and expected Payload Label in bye V5
(biles 5, 8, T)for = 5 { = 3 a=s per T1.231) superftfames.

Bellcorne
AMNSI

GR-253
T1.105
GRR-253
T1.231
GR-253
T1.231
GR-253
T1.105

GR-253
T1.231

GR-253
T1.105
GR-253
T1.231

GR-253
T1.231

Alarm Definitions and Descriptions

oty 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
P Lower Order Path
E1 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:

OTU Alarm Definitions

Detection criteria according to G.709 and G.798

Loss of Frame
LOF - 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

oomM

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

OTU-AIS

Alarm Indication Signal
- PN-11 sequence {covers complete Och) = 3 x §192 bits

OTU-HIAE

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

1AE = 1 with error
1AE = 0 no error
Status (STAT)

These three bits indicate the presence of maintenance signals [ AIS,
0OCl1, 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-TIM

Trail Trace Identifier 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

MFAS

Multiframe alignment signal

- Used to extend command and management functions over several
frames. The MFAS counts from O to 255, providing a 256 multifame

structure.

BIP-8

Bitinterleaved parity-8 code

BEI

Backward error indication

-SM byte 3, bit 1 to 4:
value O to §: SM BIP-§ 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

Correctable FEC error

UFEC

Uncorrectable FEC error

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

ODU-BEI

Backward error indication

-PM byte 3, bit 1 to 4:
value O to §: 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

oDpu-0cl

Open connection indication
- PM byte 3, bit 6 to 8: “ 110" 2 3 frames

ODU-LCK

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

ODU-BDI

Backward Defect Indication
-PMbyte 3, bit5=125 frames

ODU-PLM

Payload mismatch

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

oDuU-TIM

Trail Trace Identifier Mismatch
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7.3 Alarm / Error Injection

Alarms and Errors can be injected into different signals. At any time during the test process, tap the Error Injection or Alarm
Injection buttons to inject errors or generate alarms.

To access the setup for the alarms and errors, tap the button on the right side of the screen. The following buttons are there for
SDH, SONET and OTN respectively:

SDH SONET OTN

““DTU FAS

T ——

SOH FAS

" SOMET FAS

T OTNLOS

P ————

“EDALOE “SoNETLOS

The type of Alarm/Error can be set by tapping the tab.

Go back to top Go back to TOC
7.3.1 Setup Alarm and Error Injection

The Alarm and Error screen will reflect the alarm and error types based on the test type settings selected in the Setup. For
instance the below screen shot is for SDH mode selected in Setup.

Setup Alarm and Error Injection

&

Alarm T

——— |Alarm Mode
ST,
SDH Alarm Type SOH FAS
Alarm Flow

“EOHLOE

Errer Mode R

SDH Errar Type

Errer Flow

e ———

LASER Off
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7.3.2 Alarm Generation

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

o 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

Go back to top Go back to TOC
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7.3.2.1 SDH Alarms

The following SDH Alarms can be generated:

o 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

Go back to top Go back to TOC
7.3.2.2 SONET Alarms

The following SONET Alarms can be generated:

e OC-1/3/12/48/192 (depends on signal structure): LOS, LOF, Line AlS, Line RDI, Section TIM, Path LOP, Path AlS, Path
UNEQ, Path PLM, Path RDI, Path TIM

SONET Alarm Type

&

Alarm

s | plarm Mode SOMNET V| R —
SONET Alarm Typa Chi 0 L J "SOMET FAS

< T — |

SONET LOS “ZONETLOZ

SONET LOS

Errer Mode
SOMNET Errer Type

Errer Flow
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7.3.2.3 OTN Alarms

The following OTN alarms can be generated:

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

ODU-1/0PU-2:AlS, OCI, LCK, BDI, TIM

OPU-1/0TU-2: PLM

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

OTN Alarm Type
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Alarm

A S,

(I (1%
R m—| .
OTHNLOS ~ETNLEE
. m rr ¥

OTHLOS

Errer Mode
QTN Errer Type

Errer Flow —_—

LASER Off
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7.3.3 Error Generation

OTN, SDH, and SONET errors can be generated.

Go back to top Go back to TOC
7.3.3.1 SDH Errors

The following SDH errors can be generated:

o STM-1/4/16/64 signals: FAS, B1, B2, MS-REI, B3, HP-REI

SDH Error Type
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Alarm 51 -

s Alarm Mode
————
SDH Alarm Type o lis SEREES
. S0H Error Type
Alarm Flow sorras____ WIREEErm

Error Mode m
SDH Errer Type . :
—

Errer Flow

LASER On
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7.3.3.2 SONET Errors

The following SONET errors can be generated:

o FAS, Section BIP, Line BIP, Line REI, Path BIP, Path REI

SONET Error Type

Ll Y
Alarm Et -

s | arm Mode SOMET ¥
.
SONET Alarm Type i . L j | “SONETFAS

Atarm Elo SONET Error Type
T sonetFasl____ WIE=EEEU

SOMNET FAS

Error Mode Section BIP _

SOMET Errer Type

Errar Flow
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7.3.3.3 OTN Errors

¢ OTU-2 signals: FAS, MFAS, BIP, BEI, Corrected FEC errors, Uncorrectable FEC
« ODU-2 signals: BIP, BEI

OTN Error Type

Alarm

= |AMlarm Mode R
AR ——.
OTH Blarm Type OTMLOS OTU FAS
- QTN Error Type
Alarm Flow oruras] V| pe—
I

Alarm Length

Errar Mode

OTHN Error Type

Errer Flow ]
LASER Off
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7.3.4 Error Flow

OTN, SDH, SONET signals
Injects different anomalies into the transmit signal. Error insertion flow modes include:

¢ Single: Inserts a single error every time the insertion button is tapped
o Count: Specific count or number of errors when the insertion button is tapped

« Rate: Specific rate between 1x1073 and 5x1078

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

Error Flow
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————= \Alarm Mode

Signal SDH Alarm Type

Alarm Flow

Frame Single

Error Mode

Pattern Pattern Errer Type

Errer Flow
: ALMERR

m—\

- LRI
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7.3.4 Pattern Error

Errors can also be inserted in Pattern mode.

Pattern Error Type: BIT

Pattern Mode

———= \Alarm Mode

Signal SDH Alarm Type

Alarm Flow
Frame
Errer Mode
Pattern Errer Type

Pattern

Errar Flow

. ALMERR

Go back to top Go back to TOC
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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.
Note: Please refer to the tables in Chapter 7.2.8 for Alarm and Error Definitions.

Go back to top Go back to TOC
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7.4 SONET Tools

SONET Tools can be accessed by tapping the SONET/SDH Tools tab on the home screen. SONET test type will need to be selected in Setup to view SONET parameters
under the Tools.

SONET Tools Menu

=
SDH FAS

S————

T SODHLOS

LASER OF .

Round Trip
Delay

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

Overhead Generator: Used to edit Section/Line Overhead (SOH) and STS Path Overhead (POH) bytes of the received channel.

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.

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.
Payload Labels: Used to set the C2 and V5 Path Signal Labels which indicate the content of the STS path and VTs.

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.

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.

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

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.

One Way Delay: Available only in dual port testing mode.

Go back to top Go back to TOC

7.4.1 Overhead Analyzer

Tap the Overhead Analyzer icon to display the OH screens. There are tabs for:

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

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.

Go back to top Go back to TOC

7.4.1.1 Section Overhead (SOH)

SOH
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The following is a partial list of SOH bytes and their corresponding functions:
Section Layer
Framing Bytes (A1/A2)

o 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)
« 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

Al (Framing) Byte

Byte Decoder

2 Signal A1 [Framing]

= Frame

= Pattern

= ALMERR

History

Path Trace Byte (JO)

« Regenerator section trace

« Used to transmit a 16-byte identifier (trace) (15-byte string and a CRC-7 byte) repeatedly so that all regenerators can verify their connection. 64-byte strings are also
available. It contains up to 62 characters plus carry return (CR) and line feed (LF), any unused characters are filled with blanks (00h)

« Used for continuity testing between regenerators

B1 Byte (RS-BIP)

« An 8-bit even parity code used to check for transmission errors over the regenerator section.
o 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

B1 (Section-BIP) Byte
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Byte Decoder

B1 [Section-BIP]

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

« Section user channel
« 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
« |t can generate internal or external messages

« |t can also be used as a BER function

D1 Byte

Byte Decoder

D1 [Seetion-DCC]

Pointers
H1/H2/H3 Bytes (STS Pointers)

o Enable transfer of STS-3 frames with STS-N frames and are processed by the MS terminating equipment

H1 Pointer Byte
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Byte Decoder

H1 [Line Pointer]

Go back to top Go back to TOC
Line Layer

B2 Byte

o A 24-bit interleaved even parity code used to determine if transmission errors have occurred over the Section Layer
o Its calculated over all the bits of the STS-3 frame except those in the Section overhead
« The computed checksum is placed in the TOH of the following STS-N frame

B2 Byte

Byte Decoder

B2 [Line-8IP]

K1 Byte (APS-Linear)

« Used to activate and deactivate the switching between the main and protection paths on a multiplexer section
« 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
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= 1111 Extra traffic channels

K1 Byte (APS-Linear)

| LEDR Byte Decoder
—
 Signal Byte
Walue

K1 [APS Limear]

Frame Message

Mo Request

= ALMIERR NULL

: FPattern

History  °

K1 Byte (APS-Ring)

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

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

K2 Byte (APS-Ring)

« Conforms to and follows ITU-T G.841 Bellcore GR.253 recommendations
« Used to activate and deactivate the switching between the main and protection paths on a multiplexer section
¢ Used to communicate Alarm Indication Signal (AlS) 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
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111 AIS-L
Others Not used

= Signal Byt
Value
Frame Channel

Path
: ALMERR |

= Pattern

S, |Message
History °

K2 Byte (APS-Linear)

Byte Decoder

H2 [APS Linear]

Future use

Data Communications Channel (DCC) Bytes (D4-D12)

« Data Communications Channel (DCC) — together these nine bytes form a 576kbps message channel for OAM purposes.

« They can be used for internally or externally generated messages or BER function.

S1 Byte (Synchronization Status)
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« 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

1110 Provisionable by the Network Operator
1111 Not used for synchronization

Other bytes are reserved

Eyte
Walue
Channel

Message

Order Wire Byte (E2)

S1 Byte (Synchronization Status)

Byte Decoder

&1 [Syne Status]

Qual unknown

« A 64 kbps voice communication channel between multiplexers.
« It's a channel used by craft persons and will be ignored as it passes through regenerators.
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The relief byte is used for ring protection

Go back to top Go back to TOC

7.4.1.2 Path Overhead Layer (POH)

POH

il EEEEEE

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

o 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. It contains up to 62 characters plus carry return (CR) and line feed (LF), any unused characters are filled with
blanks (00h)

o The message is transmitted one byte per STS-3 frame

Byte Decoder

J1 [STS Path trace]
16 Bytes
WVEEX HP

« 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

B3 Byte (STS Path BIP)
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Byte Decoder

B3 [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:

C2 Byte (STS Path signal label)

Byte Decoder

C2 [STS Path Signal lxbel]

Equip non-spac

| C2 byte structure per GR.253 recommendations |
|Code[hex]|| Payload type |
| 00 || Unequipped |
| 01 || 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 |
| 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 |
[ E3 | STS-1 payload with 3 VT-x payload defects |
[ B4 | 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 |
| Es | STS-1 payload with 8 VT-x payload defects |
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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

F3

[ STS-1 payload with 19 VT-x payload defects

F4

“ STS-1 payload with 20 VT-x payload defects

F5

| STS-1 payload with 21 VT-x payload defects

F6

| 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

FB

[ 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

Used to convey the path terminating status back to the originating path thus allowing bidirectional monitoring of the complete path

o

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 (AIS-P, LOP-P)

G1 Byte (HP Status)

Byte Decoder

G4 [STS Path 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

H4 Byte (VT Indicator)

Page 158 of 209
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|
o Signal

Frame
Z FPattern
s ALMERR

History °

Byte Decoder

Hd [VT Indicator]

. 73/74 byte (STS Path)

o Allocated for future use. Have no defined value. The receiver is required to ignore their content.

« 75 byte (STS Path TCM)

o Allocated to provide a STS Path Tandem Connection monitoring function for contiguously concatenated STS-3 levels.

= Bits 1-4: Used as an Incoming Error Count (IEC)
= Bit 5: Operates as the TC-REI to indicate errored blocks occurring within the tandem connection
= Bit 6: Operates as the OEI to indicate errored blocks egressing the STS-n
= 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)

= Frames 73-76 > TC-RDI indicating defects that have occurred in the tandem connection to the far-end
= 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
= Frames 73-76 > Reserved capacity

Z5 byte structure

b | b2 | b3 | b4 b5 b6 b7 ba
IEC TC-REl | OFE | TC-APId, TC-DI,0DI,
{AIS) reserved

= Signal

Frame

= Pattern

= ALMIERR

History °

Z5 Byte (Path TCM)

Byte Decoder

75 [P-TCM]

REI

OEl

Various

« 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-
= 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.

= Bit 4 is reserved for mapping-specific

2)

functions.
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= 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
= Bit 8 is the VT path RDI-V normally set to zero unless there is an error condition (AIS)

BIP=-2 REI-% RFI-% Sigrmal lakbes] R DI
a1 2 3 =3 =1 (&3 s | £=1
Eit= 1 and 2: Performance monitoring
Bit 3: REI-V (remote arror indication) Tor W path
it a; RFI-Y (remote fallure indication) for VT path
BEita S5 to 7 Allocated for a VT path sigmnal ekl
Bit 8; RDI=-V (romote defoot indication) for WT path

J2 byte (VT path trace)
o Used to transmit a configurable 16-byte or 64-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

Z6 byte (VT-TCM)
o Provides VT tandem connection monitoring function (TCM-V) for the VT-1.5, VT-2 levels.

= Bits 1-2: even parity error checking BIP-2 for the tandem connection
= Bit 3: Set to “1”
= Bit 4: Incoming AIS indicator (0 = no defect; 1 = defect occurred before tandem connection)
= Bit 5: TC-REIl indicating errored blocks caused in the tandem connection
= Bit 6: OEI indicating errored blocks of the egressing STS-1n
= Bits 7-8: operate in a 76 multi-frame structure:

Multiframe structure consists of:
o Frames 1-8 > Frame Alignment Signal (FAS)
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

o o o o

Frames 73-76 > Reserved capacity

N2 byte structure per [TU-T G.707 recommendations

Bit 1 E Bit 2 Bit 3 Bit4 Bit 5 Bits Bit 7 Bit8
BIP-2 Fieeed [1] AIS TC-REI QEl TC-ARPI, TC-ROI,
Q0I, Reserved

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

7.4.1.3 Summary

The Summary tab displays the summary screen listing the major bytes of the received SONET signal.

Note:

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)

For Path traces, (SP) indicates a space between the message characters.

« The message will be displayed in red when an alarm condition is detected.

Summary
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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
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Summary

Go back to top Go back to TOC

7.4.2 Overhead Generator

SOH

p
&

e
——

Signal

Frame

Pattern

ALMERR

“History

Tap the Overhead Generator icon to display the OH screens shown below. There are three tabs:

« 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.

Note: 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.

S1 Byte from SOH
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T Byte Generator

s Signal Byte S1 [Syne Status]

Value

Frame Channel

Message
Z FPattern

= ALMIERR

History °

« 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

C2 Byte from POH

Byte Generator

G2 [STS Path Signal Iabel]

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.

« 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

7.4.3 Pointer Tasks

Tap the Pointer Tasks icon to display the Pointer testing screens.
Go back to top Go back to TOC

7.4.3.1 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
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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 STS pointers:

o

o o o o

o

SS bits — displays bits 5 and 6 of the H1 byte to indicate SONET [10], SONET [00], Unknown [01] and [11] signal type

Pointer value — displays the H1 and H2 values (addresses) indicating the offset in bytes between the pointer and first byte of the STS-n

LOP (Loss of Pointer)

PJE and NJE

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").

Difference and Sum

o For TV pointers:

o

o
o
o
o

Pointer value

LOP (Loss of Pointer)
PJE and NJE

NDF or New Data Flags
Difference and Sum

Pointer Tasks - Analysis STS Pointer Tasks - Analysis VT

Signal

Frame

Pattern

ALMERR

' History *

| G.

vT

BTV kT T
SOMET FAS

Signal

P Painter ¥T Painter

Palnter Value “SONETLOS

LOP

55 Bits
Painter Value
LOF

Frame

Pattern

ALMERR

A
LASER Off

' History *

Implied Offset [ppm]
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7.4.3.2 Pointer Generator

The Pointer generator is able to generate individual pointer movements as follows:

e For STS pointers:

o

o

o

SS bits: Program bits 5 and 6 of the H1 byte to be either SONET [10], SONET [00], Unknown [01] or [11].
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.
Increment (INC) or Decrement (DEC) pointers with identical polarity by 1 byte in single steps.

e For VT pointers

o

o

VT Pointer value: Set value in a range of 0 to 109 (VT-1.5) and 0 to 139 (VT-2)
Increment (INC) or Decrement (DEC) pointer value by 1 byte is single steps

Generator > STS tab
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Stop

S —————8

Adjustment

Insertion

(Continuous

SOMNET FAS °

“SBNETLOE

LASER O

100
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7.4.3.3 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:

« 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

= Select Dec to decrease the pointer value
= 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.

e 87-3: Generate an 87-3 pattern (87 consecutive pointer adjustments, 3 consecutive pointer value, with no adjustments)
e 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)

o 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)
= T1, T4: 0.25ms to 600s or 2 to 4,800,000 frames/multiframes
w» T2, T3: 0.25ms to 10s or 2 to 80,000 frames/multiframes
=« T5: Oms to 600s or 0 to 4,800,000 frames/multiframes

G.783 Identifer | Pointer adjustments Mnemonic
Single Alternating Single of opposite polarity -
RegularAdd Regular plus one double +8Add
| Regutar Cancel | Regularvith nne missing | +&Cancel
| Doutle Atemating | Doubleof oppasite polariy [om
Single Single +
Burst Burst +++Burst
873 | 575 periodic 87-3 pattem I
[8730dd | S5 periodic 87.3Add position esT38 Add
87-3 Cancel STS penodic 87-3 Cancel position +8713 & Cancel
| Periodic Add | Periodic Add position | +Periodical & Add
: Penodic Cancel : Periodic Cancel position : +Penodical & Cancel
G.873

G.873 Sequences
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Pattern

ALMERR

“History

Page 165 of 209

[ Stop

BTV kT T
SOMET FAS

e

“SoNETLOS

—————
_ Aarm/Err

Pointer Sequence Testing

« 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.

« The test procedure includes an initialization period followed by a cool down period of 30

seconds with no pointer movements.
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7.4.4 Trace Identifier

Tap the Trace Identifier icon to display the path trace testing screens shown below. There are dedicated tabs for Transmitted and Received (expected) path traces and

setups.

Go back to top Go back to TOC

7.4.4.1 Transmitted Traces (TX)

« JO [Section]: Regenerator section trace
o Program a 1 or 16-byte identifier to check the connection between regenerators
« 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
o J2 [VT Path]: Low order path section trace

o Program a 16 or 64-byte identifier to check the low order transmission path

Note: To program or edit the transmitted trace, tap the applicable trace box to display the pop-up keyboard.

Trace Identifier TX

[—
Signal S Trace Len

S Trace
Frame

Fattern

ALMIERR

History
P A}

p————,

L Stop

1~ SONET FAS

e

“EBRETLOE

LASER Off
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7.4.4.2 Received Traces (RX)

« JO [Section]: Regenerator section trace/Section Layer trace
o Program a 1, 16-byte or 64-byte identifier to set and check the expected trace
o Enable or disable the TIM (Trace Identifier Mismatch) alarm
« 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

Note: To program or edit the received trace, tap on the applicable trace box and this will launch the QWERTY keyboard.

RX - JO [8]

o8 | Stop

1 SONET FAS

S Trace Len
5 Trace “SONETLOS

TiM Enabled

LASER OF
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7.4.5 Payload Labels

This function is used to set the C2 and V5 Path Signal Labels that indicate the content of the High order and Low order VCs.

Tap the Payload Label icon to display the payload label screens. There are dedicated tabs for Transmitted and Received payload labels and setups:

o 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

Payload Label TX Payload Label RX

& | Stap

1 " SONET FAS

" SOMET FAS ~

“ZoNET oS

Equipped Mon-spec “SONET LCIS. -

= Pattern

: ALMERR
LASER Off LASER Off

History
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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

Payload Label RX VT

“SONET FAS °

T Signal

e —————

“EBNETLOS

Frame

PLM Enabled

. FPattern

ALMIERR

L

LASER Off
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7.4.6 APS Tasks

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.

« 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 these 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°°.

Tap the APS Tasks icon to display the APS testing screens shown below.

« Sensor: Select the trigger that will initiate the APS measurement.
o The selections are: LOS, LOF, SONET FAS, S-BIP, AIS-L, RDI-L, REI-L, L-BIP, AIS-P, LOP-P, P-BIP, RDI-P, REI-P, LSS and None
o Switch Time Limit: Configurable in the range from 15ms to 200ms.
o Typically 50ms according to ITU-T recommendations.
« Gate Time: Configurable in the range from 200ms to 4 seconds.
o Used to measure total service disruption when multiple switches or micro interrupts occur.
« Repeat: ON/OFF
o Configurable to measure on a continuous basis.
« Start: Press to begin the test.

APS Timing Setup
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APS Timing
L

o Signal Sensor

Switch Limit [ms]

Frame Gate Time [ms]

Fattern
Rasults

= ALMIERR

History

APS Test Procedure:

transported by the SONET network.

« The measurement will be triggered by an Alarm Indication Signal (AlS)

multiple disruptions.

[start]

Ensure that no errors or alarms are present on the transmission system because this will impact the measurement.

[5p]

AIS or BER > 2 x 10+

Measured APS time
Maximum 200ms

Maximum 4000ms

Figure 1: Perfect service disruption

AlS or BER = 2 x 104

Measured APS time .

U 0O

Measured APS time
Maximum 200ms

Maximum 4000ms

Figure 2: Multiple service disruption or micro interrupts
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7.4.7 Tandem Connection Monitoring (TCM)

HP Setup

Measured APS time
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The UX400 unit should be connected to a tributary port of network element or transmission system to ensure that the switching time is measured for the service

The UX400 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
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L Stop

T
o Sioral SONET FAS

“SBNETLOE

Frame
Z FPattern

= ALMIERR

LASER Off

History

TCM Standards

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.
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7.4.8 Tributary Scan

This SDH/SONET monitoring function requires VC12/VC11 or VT-1.5/VT-2 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/STS-3 contains 63 x VC-12’s and
a STM-4/STS-48 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/SONET tributary (C12 channel) - mapping can be either via AU-4 or AU-3 to assess the health of each
channel. The unit checks for error, alarms or status indicators in each channel of the received signal., the SDH structure, and if a test pattern is found in the payload,
matching the unit’s settings, pattern sync is achieved and a quick BER test is performed for synchronization of the selected test pattern in all channels.

The result for each channel is entered in a table:

o K.L.M.: Shows the ITU-T Tributary numbering scheme

e Report: Summary assessment of each channel

Pass (OK) if the payload contains a test sequence (pattern) matching the one set in the Setup menu.
BIT if a test pattern was found and bit errors were detected

LSS (Live) if no test pattern was found inside the payload

Any SDH/SONET error, alarm or status indicators detected on each tributary

J2 trace: Corresponds to the VT or VC trace identifier being transmitted in each channel

Payload Label: Corresponds to the V5 byte signal label being transmitted

Tapping on any of the table rows brings up an Event Details window.

Tributary Scan
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7.4.9 Round Trip Delay

Round Trip Delay Results

Results

s | Time [ms]

& Signal
Frame
Fattern

ALM/ERR

History

Rasult

Failed leopback test]
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The Round Trip Delay (Propagation Delay) measurement works by sending a test pattern. An error is transmitted in the pattern. The time it takes for the error to reach the

receiver is the propagation time through the network.

o Select SONET as TX/RX standard.
« View the Round Trip Delay of a looped back signal.

« Set check box on Setup RX pattern to Out-of-Service.

Go back to top Go back to TOC

7.4.10 One Way Delay

Available with Dual Port Testing Application. It measures the delay between two local ports, in each direction.

¢ I Signal
: Frame
S| = Pattern

ALMERR

CHistory,

oG Porti

One Way Delay

Results Port 2=Port 1 Port 1=Part 2

Currant

Max

Min

Average
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7.5 SDH Tools
SDH Tools can be accessed by tapping the SDH/SONET Tools tab on the home screen. SDH test type will need to be selected in Setup to view SDH parameters under the
Tools.
SDH Tools Menu
“SOHFAS
~SOHLes
Identifier :
APS Testing
“TRSEROR
TCM Tasks
Round Trip
Delay
« Overhead Analyzer: Displays the Section Overhead (SOH) and Path Overhead (POH) bytes of the received channel.
o Overhead Generator: SDH mode. Used to edit Section Overhead (SOH) and Path Overhead (POH) bytes of the transmitted channel.
« 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.
« 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.
« 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.
« 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.
« Tributary Scan: Used to scan individual or multiple tributaries to verify routing and error free operation. Only available in VC-12 or VC-11mode
« 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.
« 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

7.5.1 Overhead Analyzer

Tap the Overhead Analyzer icon to display the OH screens shown below. There are tabs for:

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

SOH

@®®
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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.
7.5.1.1 Section Overhead
The following is a partial list of SOH bytes and their corresponding functions:
Section Layer
Framing Bytes (A1/A2)

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

Al [Framing] Byte

Byte Decoder

Ad [Framing]

Path Trace Byte (J0)

« Regenerator section trace

« Used to transmit a 16-byte identifier (trace) (15-byte string and a CRC-7 byte) repeatedly so that all regenerators can verify their connection. 64-byte strings are also
available. It contains up to 62 characters plus carry return (CR) and line feed (LF), any unused characters are filled with blanks (00h)

« Used for continuity testing between regenerators

B1 Byte (RS-BIP)

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

Path Trace Byte (J0)

Byte Decoder

J0 [R5 Path trace]
1 Byte
0x1




UX400 10G e-Manual D07-00-058P RevAQO

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

« Section user channel
« 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

« |t can also be used as a BER function

Pointers

AU Pointers Bytes (H1/H2/H3)

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

AU Pointer Byte

Byte Decoder

H1 [AU Painter]
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Line Layer / Multiplexer Section

B2 Byte (MS-BIP)

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

K1 Byte (APS-Linear)

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

K1 Byte (APS-Linear)
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Eyte K1 [APS Linear]

Value

Message

Channel
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K1 Byte (APS-Ring)

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

« Conforms to ITU-T G.783 and Bellcore GR.253
« Used to activate and deactivate the switching between the main and protection paths on a multiplexer section
« Used to communicate Alarm Indication Signal (AlS) and Remote Defect Indication (RDI) conditions
o Bits 1-4 selects bridged channel used
o Bit 5 determines APS architecture
= 141
= 1N
o Bits 6-8
= 110 MS-RDI
= 111 MS-AIS
= Others Not used

K2 Byte (APS-Ring)

« Conforms to and follows ITU-T G.841 Bellcore GR.253 recommendations
« Used to activate and deactivate the switching between the main and protection paths on a multiplexer section
¢ Used to communicate Alarm Indication Signal (AlS) 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 MS-RDI
111 MS-AIS
Others Not used
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K2 Byte (APS-Linear)

T— Byte Decoder

s Signal Eyte K2 [APS Linear]

Value

Frame Channel

= Pattern |

FPath
: ALMERR |

e, Mlessage
History  °

Future use
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Data Communications Channel (DCC) Bytes (D4-D12)

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

S1 Byte (Synchronization Status)

« 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

S1 Byte (Synchronization Status)

Byte Decoder

Eyte £1 [Syne Status]

Value

Channel

Message

Quality urknown

Order Wire Byte (E2)

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

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

« J1 byte (STS Path Trace)
o High Order VC-N path trace byte
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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. It contains up to 62 characters plus carry return (CR) and line feed (LF), any unused characters are filled with

blanks (00h)
o The message is transmitted one byte per VC-4 frame

J1 Byte (HP Path Trace)

Byte Decoder

J1 [HP Path trace]

16 Bytes
VEEX HP

« 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 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:

C2 Byte (HP signal label)

Byte Decoder

C2 [HP Signal label]

Test signal, 0.181
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C2 byte structure per ITU-T G.707 recommendations
Bits1tod4 | Bits5to8 | Hex value Description

pooo oaoo 0o Unequipped

pono oo o Equipped non-specific

Dooo oato 02 TUG structure

nooo o0 03 Locked TU-n

pooo 0100 04 Asynchronous mapping of 34 Mbit's or
45Mbit's into a C3 container

0oa1 ooto 12 Asynchronous mapping of 140Mbit's into 2
C4 container

0oo1 oot 13 ATM mapping

0oo1 0100 14 MAN DQDE mapping

Dot o 15 FODI mapping

oot 1000 18 HOLCALARS

0001 1mo 14 10 Gigabit Ethernet mapping (IEEE 802.3)

ooo1 101 1B Generic Framing Protocol (GFP)

Doo1 1100 1c 10 Gigabit Fiberchannel mapping

noto oooo 20 Asynchronous mapping of Q0K

1111 oooo FE ITU-T 0.181 test signal mapping

1 1111 FF WC-AIS (TCM)
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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
Bits 1-4: Remote Error Indication (HP-REI) indicates number of bit errors detected by B3
Bit 5: Remote Defect indication (HP-RDI) set to 1 if signal failure is detected
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)

o o o

G1 Byte (HP Status)

Byte Decoder

GA [HP Status]
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o F2 byte (HP user channel)
o High Order Path user channel
o VC-4 path user channel used for communication between path elements

e H4 byte (TU Indicator)
o Position or Sequence Indicator
o Multiframe phase indicator used for tributary structured payloads

e F3 byte (LP) user channel
o Used for communication between path elements and is payload dependent.

e 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)
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o Allocated to provide a High Order (HP) Tandem Connection monitoring function for contiguously concatenated VC-4, VC-4 and VC-3 levels.
= 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
= Bit 6: Operates as the OEI to indicate errored blocks egressing the VC-n
= 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)
= Frames 73-76 > TC-RDI indicating defects that have occurred in the tandem connection to the far-end
= 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
= Frames 73-76 > Reserved capacity

N1 byte structure per [TU-T G.707 recommendations

i | B2 | B3 | Bid Bit5 Bit6 Bit 7 Bit 8
IEC coding TC-REl | OB TC-API, TC-RD,
Q0I, Reserved

« 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
110 0.181 test signal (TSS4)
= 111 VC-AIS
= Bit 8 is the VC12 path LP-RDI normally set to zero unless there is an error condition (AIS)

V5 byte structure per ITU-T G.707 recommandations
gkt | et2 | Bit3 | oea | Bt5 | Bte | Bt7 | B8
BIP-2 LP-RElI | LP-RFI Signal Label LP-ROI
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o J2 byte (LP)
o Used to transmit a configurable 16-byte or 64-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

« 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 (0 = 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
= Bits 7-8: Operate in a 76 multi-frame structure:
o Multiframe structure consists of:
= Frames 1-8 >Frame Alignment Signal (FAS)
= 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
= 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
= Frames 73-76 > Reserved capacity

N2 byte structure per [TU-T G.707 recommendations

Bit 1 i Bit 2 Bit 3 Bit4 Bit 5 Bits Bit 7 Bit8
BIP-2 Ficed [1] FalS TC-REI QEl TC-aP1, TC-ROI,
001, Reserved

o 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:
= 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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7.5.1.3 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.

= 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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7.5.2 Overhead Generator

SOH

Page 179 of 209
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o Signal

= Frame

& Pattern

s ALMERR

© History

Tap the Overhead Generator icon to display the OH screens shown below. There are three tabs:

« 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.

Note: 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.

S1 Byte from SOH

Byte Generator

Eyte 51 [Sync Status]

Value

Channel

Message

« 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.

C2 Byte from POH
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Byte Generator

C2 [HP Signal label]

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.

7.5.3 Pointer Tasks

Tap the Pointer Tasks icon to display the Pointer testing screens.

7.5.3.1 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
Pointer value — Displays the H1 and H2 values (addresses) indicating the offset in bytes between the pointer and first byte of the AU-n
LOP (Loss of Pointer)
PJE and NJE
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

o o o o

Analysis - AU

e,
* SDHFAS

AU Pointer
——

5 Bits 7_SDHLOS
Peinter Value !

LOP

Implied Offset [ppm]
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e For TU pointers:
o Pointer value
o LOP (Loss of Pointer)
o PJE and NJE
o NDF or New Data Flags
o Difference and Sum

Analysis - TU

A —
SDH FAS

Polnter Value - SDHLOS

——
_ Alarm/Err

AE———.
{ LASER Off
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7.5.3.2 Pointer Generation
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].
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.

Generator - AU

* SDHFAS

e et

~EOALOE

o 171, )

Adjustment

Insal

Continuaus LASER Off

100

« 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

Go back to top Go back to TOC

7.5.3.3 Pointer Sequences

Page 182 of 209
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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:

« Sequence: Decide how to affect the pointer sequence
« 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
o 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
e 87-3: Generate an 87-3 pattern (87 consecutive pointer adjustments, 3 consecutive pointer value, with no adjustments)
e 87-3 Add: Generate an 87-3 pattern (87 consecutive pointer adjustments, 3 consecutive pointer value, added to have an additional pointer value)
e 87-3 Cancel: Generate an 87-3 pattern (87 consecutive pointer adjustments, 3 consecutive pointer value, reduced the number of adjustments by one)
o 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)
= T1, T4: 0.25ms to 600s or 2 to 4,800,000 frames/multiframes
=« T2, T3: 0.25ms to 10s or 2 to 80,000 frames/multiframes
= T5: Oms to 600s or 0 to 4,800,000 frames/multiframes

G.873 - AU

Slgnal Single Alternating

———=
SOH LOS

= Frame
= Pattern

= ALMIERR

sty

LASER O

Sanehe: Alterratng Single of opposde polanty -
RegularAdd Regular plus one double +8Add
omm Double of opposie polarity [+
Single Single +
Burst Burst +++Burst
873 | 578 periadic 87-3 pattem T
[87:3mdd | 515 periodic 87.3Add position [ se738 Add
87-3 Cancel STS periodic 87-3 Cancel position #8713 & Cancel
[ PeriodicAdd | Periodic Add position | +Periodical £ Add
: Penodic Cancel : Penodic Cancel position : +Penodical & Cancel

Pointer Sequence Testing

« 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.

« The test procedure includes an initialization period followed by a cool down period of 30
seconds with no pointer movements.
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7.5.4 Trace ldentifier

Tap the Trace Identifier icon to display the path trace testing application and screens.
There are dedicated tabs for Transmitted and Received (expected) path traces and setups.

7.5.4.1 Transmitted Traces (TX)
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« JO [RS]: Regenerator section trace

o Program a 1 or 16-byte identifier to check the connection between regenerators
« 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

Copy: This function allows copying the received trace identifier from RX, making it easier on the user, specially for the longer strings, to minimize typos.

Note: To program or edit the transmitted trace, tap the applicable trace box to display the pop-up keyboard.

TX - JO [RS]

o Signal

& Frame
= Pattern

= ALMERR

© Histery
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7.5.4.2 Received Traces (RX)

« JO [RS]: Regenerator section trace
o Program a 1, 16-byte or 64-byte identifier to set and check the expected trace
o Enable or disable the TIM (Trace Identifier Mismatch) alarm
« 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

Copy: This function allows copying the received trace identifier from RX, making it easier on the user, specially for the longer strings, to minimize typos. It is also a quick
way to eliminate TIM alarms.

RX - JO [8]

Expected Trace

TIM Enabled Y

234567 E5A 1234567898 123456709 C 1234567090 1234 56TBEE123456T89F 1

Racaived

Go back to top Go back to TOC
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7.5.5 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.
Tap the Payload Label icon 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

TX C2 [HP] RX C2 [HP]

SOH FAS

* SDHFAS

& Signal Signal

HP Label 54
c2 [HP] : ~SOHLoS

PLM Enabled
i »

~SPALoE

= Frame Frame

T HamiEr

I Pattern —

Pattern

o ALM/ERR

7

ALM/ERR

e e

- o S ——
LASER Off

LASER Off

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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7.5.6 APS Tasks

7.5.6.1 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.

« 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 1072 to 1 x 10°°.

Tap the APS Testing icon to display the APS testing screen shown below.

o Sensor: Select the trigger that will initiate the APS measurement
o The selections are LOS, LOF, SDH FAS, B1, MS-AIS, MS-RDI, MS-REI, B2, AU-AIS, AU-LOP, B3, HP-RDI, HP-REI, LSS and None
« Switch Time Limit: Configurable in the range from 15ms to 200ms
o Typically 50ms according to ITU-T recommendations
« Gate Time: Configurable in the range from 50ms to 4 seconds
o Used to measure total service disruption when multiple switches or micro interrupts occur
« Repeat: ON/OFF
o Configurable to measure on a continuous basis
o Start: Press to begin the test

APS Timing Setup
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APS Timing
L

o Signal Sensor

Switch Limit [ms]

Frame Gate Time [ms]

Rapeat
Fattern
Rasults

¢ ALMERR |Time [ms]

Result

Hstery

« APS Test Procedure:
o

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

the event of multiple disruptions

AlS or BER > 2 x 104

Measured APS time
Maximum 200ms

Measured APS time .
Maximum 4000ms

Figure 1: Perfect service disruption

AIS or BER > 2 x 10 Stop

U O

Measured APS time
Maximum 200ms

Measured APS time
Maximum 4000ms

Figure 2: Mulfiple service disruption or micro interrupts
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7.5.7 Tandem Connection Monitoring (TCM)

HP Setup

Page 186 of 209

The UX400 unit should be connected to a tributary port of network element or transmission system to ensure that the switching time is measured for the service

The UX400 unit measures how long the AIS event remains present after the event is first recognized and will continue to measure the total disruption time in

2]
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Setup

Results
LTC
RDI

E T R T
SDH FAS

e

SDHLOS

« 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 structuras

bl b2 | B3 bd bS b6 b7 | ba
IEC TC-REI OEl TC-APId, TC-D1,0D1,
(LAIS) ragarvad
NZ byto atruciur
b1 I b2 b3 bl bs bE b7 bE
TC-BIP ThT 1AaIs TC-REI DEl | TC-APId, TC-RDLODI,
rasarvad
1BC: Incoming Error Count. Indicates TALS when set to* 111D (soebelow )
IALS: Incoming AlS alarm
TC-REI: Tandem Connecton Remaote Error Indicaton
OEL: Ot going Evror Indication
TC-APLa Tandem Connection Access Point Identifier (1G-byte messsage)
TC-RI Tandem Connection Remote Defect Indication
O Chntgoing Defoct Indication
TC-BP Z-bie Bt Inverleaved Parity for Thndoem Connection
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7.5.8 Tributary Scan

This SDH/SONET monitoring function requires VC12/VC11 or VT-1.5/VT-2 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/STS-3 contains 63 x VC-12’s and

a STM-4/STS-48 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/SONET tributary (C12 channel) - mapping can be either via AU-4 or AU-3 to assess the health of each
channel. The unit checks for error, alarms or status indicators in each channel of the received signal., the SDH structure, and if a test pattern is found in the payload,
matching the unit’s settings, pattern sync is achieved and a quick BER test is performed for synchronization of the selected test pattern in all channels.

The result for each channel is entered in a table:

K.L.M.: Shows the ITU-T Tributary numbering scheme
Report: Summary assessment of each channel

BIT if a test pattern was found and bit errors were detected
LSS (Live) if no test pattern was found inside the payload

Tapping on any of the table rows brings up an Event Details window.

Tributary Scan

Any SDH/SONET error, alarm or status indicators detected on each tributary
J2 trace: Corresponds to the VT or VC trace identifier being transmitted in each channel
Payload Label: Corresponds to the V5 byte signal label being transmitted

Pass (OK) if the payload contains a test sequence (pattern) matching the one set in the Setup menu.

Page 187 of 209
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7.5.9 Round Trip Delay

LM.

ort

H2 Trace

A4

TU-LOM

112

[TU-LOM

A3

A24

122

1232

A3

132

RR A33
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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.

o Select SDH as TX/RX standard.

« View the Round Trip Delay of a looped back signal.
o Set check box on Setup RX pattern to Out-of-Service.

= Signal

_—
= | Tima [ms]

Rusult

Frame

& Pattern

= ALMIERR

CHistory,
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7.4.10 One Way Delay

Available with Dual Port Testing Application.

Round Trip Delay Results

Results

One Way Delay
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" History
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7.6 OTN Tools

OTN Tools Menu

Overhead N y
Generator ~BTOFRE
[R— “BinLos
Trace : ’

@ |dentifier CAamlEr

= .
LASER Off

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
« 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
« Trace Identifier:
o Trace Identifier is 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 Trace Identifier contains the 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.
o Payload Labels (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.
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7.6.1 Overhead Analyzer & Generator
Tap the Overhead Analyzer icon to display the OH screens shown below.

Overhead Analyzer Overhead Generator
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Frame

Frame

Pattern

Pattern

: ALMIERR ALMERR

. History

. History

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 - Advanced Decode

| LEDR Byte Analyzer

|
Signal Type OTU FAS
Byte

o Frame Yalue

Bina
I Pattern ry

ALMIERR
ey

7.6.1.1 OTN Frame Analysis
The OTU framing is divided into two portions: FAS and MFAS.
« 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

o 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
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7.6.1.2 Optical Transport Unit (OTU) Analysis

The OTU overhead comprises the SM, GCCO, and RES bytes.
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i [ wes)

« 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.

SM BIP8

Byte Analyzer

OTU 5M BIPE

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

GCCO Type

Byte Analyzer

oTU GCco

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

Go back to top Go back to TOC
7.6.1.3 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.
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Reserved (RES) bytes are undefined and set aside for future applications.

« 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.

PM BIP8

Byte Analyzer

ODU PM BIPE
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« 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.

TCM1 BEI Type
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ITypn

Byte

Value

Bit 5: BDI

Eits 6-8: Request

Byte Analyzer

ODU TCM5 BEI

In use without IAE
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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

ITU-T G.709 Figure 15-20

FTFL message structure

15-20

0| 1] |126[127]128 129 | | 255
Forward field Backward field
0 1 910 127
Fault Operator Operator specific field
indication| identifier field
field
Forward field
ITU-T G.708 Figure
128 129 137 138 255
Fault Operator Operator specific field
indication | identifier field
field
Backward field

Fault indication codes

Fault Code Definition
0000 0000 No fault
0000 DOO1 Signal fail
0000 0010 Signal degrade
0000 0011
. Reserved for future
- standardization
1111111

ITU-T G.709 Figure 15-6
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« Experimental (EXP)

ITU-T G.709 Figure 15-21

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

EXP Type

Page 194 of 209
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Byte Analyzer

oDU EXP

Go back to top Go back to TOC

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

GCC1 Type

Byte Analyzer

obu GCc1
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« Automatic Protection Switching and Protection Communication Channel (APS/PCC)
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

APS/PCC Type
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T Byte Analyzer
|

o Sioral Type ODU APSIPCC
Byte

Frame Value

Bits 1-4: Request
& Fattern |

= ALMERR Bit 5: A Mo APS Channel

Bit6: 8 141
L —

Bit7:C Uni-directional
Bits: D MNon-Revertive
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7.6.1.4 Optical Payload Unit (OPU) Analysis
« Payload Structure Identifier (PSI)

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.

OPU PSI Type

Byte Analyzer

Type QOPU PSI

Diecode Async CBR

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.
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7.6.2 Payload Label (Payload Structure Identifier)

Columns
15 16 17
Rows |1 RES | JC
2 RES &I
3 | mes | Jc N
4 | psi | NO | PO

12345678
JC Reserved JC

pd

JC (bits 7.8) NJO PJO
o0 Justification Data
n Data Data
10 Not generated
n Justification | Justification

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

Tap the Payload Label icon to display the screen shown below. Tabs for Tx and Rx label settings are provided.

“ Histery

Payload Label

o Signal

= Frame

= Pattern

o ALMERR

Decode
Asyne CER

Asyne CBR
Bit syne CBR

Virt Concat signal
Bit stream wf octet timing
Bit stream wlo octet timing

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

HEB L3B Kex eodle Interpretation
1234 5678 (Note 1)

0000 0001 01 Experimental mapping

0000 o010 02 Asynchronous CBR. mapping

0000 [TV 03 Bit synchronous CBR mapping
0000 0100 [17] ATM mapping

0000 olol 05 GFP mapping

0000 [N 06 Virtual Concatenated signal

000l 0000 10 Bit stream with octet timing mapping
0001 0001 11 Bit stream without octet timing mapping
0010 0110 20 ODU muliplex structure

0101 olol 55 Mot available

0110 011o 66 Not available

1000 ANNN 80-8F Reserved codes for proprietary use
11l 1101 FD» MULL test signal mapping

1111 1o FE PRBS 1est signal mapping

1rni

11l

FF Mot available

Page 197 of 209
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7.6.3 Trace Identifier (Trail Trace Identifier)

Tap the Trace Identifier icon to display the screen shown below. There are tabs for Tx and RX settings of the TTI.
Expected SAPI: The received trace will be compared against this string, if they don't match a TIM alarm would be declared
Received SAPI: This field shows the trace being received. Users can use the COPY button to transfer the same string to the Expected SAPI and make them match.

TIM (Trace Identification Mismatch): TIM evaluation can be turned ON or OFF. If the evaluation is turned off, the receive trace would not be compared against the
expected string and the TIM alarm would not be raised. If set to ON a TIM alarm will be declared if the expected and received strings don't match.

Trace Identifier (Trail Trace Identifier) TX & RX

Signal

Signal Expected SAPI

Expected DAPI
TIM

Frame Frame

OPERATION BYTES FOR USER DEFINE

Pattern Pattern

ALMERR  |Raceived SAPI
Received DAPI EX DAPI TRACE
Racaived User OPERATION BYTES FOR USER DEFINE

ALMERR  |Received SAPI EX SAPI TRACE
Received DAPI EX DAF| TRACE
Received User OPERATION BYTES FOR USER DEFINE

TM‘

TM‘

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.

Go back to top Go back to TOC
7.6.4 TCM Tasks (Tandem Connection Monitoring)

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

TCM Tasks
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Setup
—
OTU FAS

Rasults: TTOTHNLOS

LCK
BIAE

—
LASER Off

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 between the different parties. There are various types of monitored connection topologies: cascaded, nested, and
overlapping.

e LTC: Loss of Tandem Connection Signal

« OCI: Open Connection Indication

e AIS: TC Alarm Indication Signal

e LCK: Locked Defect

« BDI: Backward Defect Indication

« |AE: Incoming Alignment Error

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

Go back to top Go back to TOC
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7.7 PDH Tools

Access to PDH Tools depends on the configuration selected under the Setup menu. Refer to the Setup section of this manual for
more details.

PDH Menu

P E1 APS Wl E1 Frame . J—
.f-,:: Timing  Words ~ETUTAE

~BTNLoE

ﬁf_ E;t:uﬂﬂﬂh"ﬂ DS1 RX Data .—m

P

LASER Off
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7.7.1 E1 APS Testing

This function measures the Automatic Protection Switching (APS) limits of the network. APS applies the Multiple E1 Links and
enables network elements to re-route traffic to a backup circuit in the event of network failure or problems.

APS Test Procedure:

o The UX400 unit should be connected to a transmission system to ensure that the switching time is measured for the
service transported by the E1 links

o Ensure that no errors or alarms are present on the transmission system because this will impact the measurement

e The measurement will be triggered by an Alarm Indication Signal (AIS)

o The UX400 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

Repeat: When set to ON, the UX400 will continuously measure APS and keep a record of the Current, Maximum and Minimum
disruption times measured.

E1 APS


file:///C|/Users/TracyLau/Documents/WorkinProgress/UX400_10G/Chapters/Chapters/Chapter7_1Setup.html#contents
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Signal Switch Limit [ms]
Gate Time [ms]
Frame Repeat

Pattern

Time [ms]

- ALMERR Result

Histery °
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7.7.2 E1 Frame Words

This function requires the E1 signal to be framed. The NFAS word is used to carry information about the status of the link and to
provide control signals for primary rate multiplexers.

Mot Frame Alignment Signal (NFAS)
Bit 1 2 3 4 a 3] T i)
Value Si{M) 1 A, Sad Sas Sab Saf Saf

Bit 1: Reserved for International use (M is used to transmit the CRC multiframe signal in PCM30C and PCM31C)
Bit 2: Set to “1” to prevent simulation of FAS

« Bit 3: "A" shows the remote alarm indication

Bits 4 to 8: Sa4 to Sa8 are spare bits

TX: Bits Sa4 to Sa8 are used to send optional network messages. The Sa bits should be set to “1” when they are not used or
when links cross International borders.
RX: Bit Sa4 can be used as a message based data link for operations, maintenance and performance monitoring.

E1l Framed RX
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e
OTU FAS

~ETNLEE

—
_ Alarm/Err

P
LASER Off
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7.7.3 E1 RX Data

The PDH E1 RX data shows received data and captures the current timeslots.

Go back to top Go back to TOC

7.7.4 DS1 RX Data

[ 01001111 _
[_ototi011 _

00110111 |
1110101

E1l RX Data

0111011

(00111011 |WE8N 00011011 |
00011101 B8N 11000111
0111011

OTU FAS

o

~BTNLoE

T

LASER Off
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DS1 RX Data

D51 BX Data

OTU FAS

o R

~STNLOE

LASER Off
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7.8 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 all have the ability to save profiles.

Profiles can be viewed and loaded in the Profiles folder located in the Files folder structure.

Horal Profile
autosave

Frame autosavel
OTUZ-0C182e-NT15-D51
Patterm OTUZ-STME4-EZ-E1PCM30C

> ALMERR

° Histery

Accessing and Configuring Profiles

To access the Profiles menu from the OTN/SDH/SONET Testing main menu, tap on Profiles. To save a new profile select the
Save as drop-down option. 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.

Alphanumeric keypad
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* SOHFAS °
T SDHLOS

LASER Off

Symbol | Del @

SPACE
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8.0 Warranty and Software

Warranty Period: The warranty period for hardware, software and firmware is three (3) years from the date of shipment to the
customer. The warranty period for battery pack, LCD, LCD touch panel, LCD protective cover, and accessories (including but not
limited to patch cords, AC adaptor, SFP, USB adaptors, carrying case, carrying pouch) is limited to one (1) year.

Hardware Coverage: VeEX Inc. warrants hardware products against defects in materials and workmanship. During the warranty
period, VeEX will, at its sole discretion, either

e Repair the products
e Replace hardware which proves to be defective

provided that the products that the customer elects to replace is returned to VeEX Inc. by the customer along with proof of
purchase within thirty (30) days of the request by the customer, freight prepaid.

Software Coverage: VeEX Inc. warrants software and firmware materials against defects in materials and workmanship. During
the warranty period, VeEX will, at its sole discretion, either

e Repair the products
¢ Replace the software and/or firmware which prove to be defective

provided that the products that the customer elects to replace is returned to VeEX Inc. by the customer along with proof of
purchase within thirty (30) days of the request by the customer, freight prepaid.

Additionally, during the warranty period, VeEX Inc. will provide, without charge to the customer, all fixes, patches and
enhancements to the purchased software, firmware and software options. VeEX Inc. does not warrant that all software or
firmware defects will be corrected. New enhancements attached to a software option require the option to be purchased (at the
time of order or the time of upgrade) in order to benefit from such enhancements.

Limitations: The warranty is only for the benefit of the customer and not for the benefit of any subsequent purchaser or licensee
of any merchandise (hardware, software, firmware and/or accessories).

Revoking the warranty: VeEX Inc. does not guarantee or warrant that the operation of the hardware, software or firmware will
be uninterrupted or error-free. The warranty will not apply in any of the following cases:

e Improper or inadequate maintenance by the customer

« Damage due to software installed by the customer on the unit without prior authorization (written) from VeEX Inc.
e Unauthorized alteration or misuse

o Damage occurred from operating the unit from outside of the environmental specifications for the product

e Improper installation by the customer

Go back to TOC
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9.0 Product Specifications

The UX400 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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10.0 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

Declarati f Conf it . . .
eclaration of ~onformity For a copy of the CE Declaration of Conformity relating to VeEX products,

please contact VeEX customer service.

What is RoHS?

RoHS is the acronym for Restriction of Hazardous Substances. Also known as
Directive 2002/95/EC, it originated in the European Union and restricts the use of
specific hazardous materials found in electrical and electronic products. All
applicable products imported into the EU market after July 1, 2006 must pass
RoHS compliance.

Click here for ROHS Statement relating to VeEX products

ROHS Statement
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11.0 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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