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1.0 About This User Manual

This user manual is suitable for novice, intermediate, and experienced users and is intended to help you successfully
use the features and capabilities of the various modules for test platforms. It is assumed that you have basic computer
experience and skills, and are familiar with IP and telecommunication concepts, terminology, and safety.

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.

(c) Copyright 2019 VeEX Inc. All rights reserved. VeEX, VePAL, and Fiberizer are 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.

For more technical resources, visit the VeEX Inc. web site at www.veexinc.com. For assistance or questions related to
the use of this product, call or e-mail our customer care department for customer support. Before contacting our
customer care department, have the product model, serial number, and software version ready. Please locate the serial
number on the back of the chassis. Please provide this number when contacting VeEX customer service.

Customer Care:

Phone: + 1 510 651 0500

E-mail: customercare@veexinc.com

Website: www.veexinc.com

Go back to top Go back to TOC
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2.0 Safety Information

A CAUTION

VEEX INCORPORATED

PLEASE OBSERVE ALL
SAFETY MARKINGS AND
INSTRUCTIONS.

F I DOUBT, CONTACT
VEEX CUSTOMER SERWVICE

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

Optical Connectors

The test set platform 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 patch cords.

2. Never look directly into an optical patch cord 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.

Safe Module Handling

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

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

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

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

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

Lithium-ion Battery Precautions

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

stored properly, according to the manufacturer’s recommendations.

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

The test set unit's battery pack is also fitted with a safety connector to prevent accidental short circuits and reverse
polarity.
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Always charge the unit's battery pack inside the test platform battery bay using the AC/DC adapter supplied by
VeEX.

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

e 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).

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

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

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

Electrical Connectors

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

ESD: Electrostatic Discharge Sensitive Equipment

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

Perform all work at a workplace that is protected against electrostatic build-up and
discharging.
Never touch any exposed contacts, printed circuit boards or electronic components.
Always store test modules in ESD protected packaging.
Wear ESD protection and grounding gear when:

o Inserting, extracting, or handling test modules.

o Inserting or removing SFPs, XFPs, QSFPs, or CFPs from the platform.

o Connecting or disconnecting cables from modules or platform.

Go back to top Go back to TOC
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3.0 Introduction

The RXT-6200 and RXT-6000e test module is equipped with most common transceiver form-factor ports and optional
legacy test interfaces. It offers up to two simultaneous 100GE tests.

Installation, commissioning, monitoring, and maintenance tasks are simplified thanks to a combination intuitive
features and powerful test functions. Novice users benefit from the easy-to-use GUI, while experienced users will
appreciate an array of advanced features such as OTL/PCS, CAUI-4/XLAUI Lane BERT, overhead monitor/control,
Tandem Connection Monitoring, Service Disruption, Protocol Capture/Decode, BERT, Throughput test, and much
more.

RXT-6200

Platform Highlights

Independent Dual-Port testing, up to 2x 112G

CFP4 (LR4 & SR4) and QSFP28 interfaces for 100GE, OTU4 and 50GE applications

Supports IEEE 802.3bj Clause 91 RS-FEC as required for SR4

QSFP+ for 40GE, OTU3

SFP28 interface for 25GE, 32/16G FC, 24G CPRI 10 and 25G eCPRI Layer 4 with RS-FEC

SFP+ for 100Base-FX, 1000Base-X, 10GEBase-X, OTU2/2¢e/1e/1, STM-64/16/4/1/0, OC192/48/12/3/1, and
Fiber Channel 16/10/8/4/2/1G and CPRI up to 12G

o RJ45 for 10/100/1000Base-T applications

RXT-6000¢

Platform Highlights

CFP2 (LR4 & SR10) and QSFP28 interfaces for I00GE, OTU4 and 50GE applications

Supports IEEE 802.3bj Clause 91 RS-FEC as required for SR4 and SR10

CFP4 support via CFP2-to-CFP4 adapter

QSFP+ for 40GE, OTU3

SFP28 interface for 25GE, 32/16G FC, 24G CPRI 10 and 25G eCPRI Layer 4 with RS-FEC

SFP+ for 100Base-FX, 1000Base-X, 10GEBase-X, OTU2/2¢e/1e/1, STM-64/16/4/1/0, OC192/48/12/3/1, and
Fibre Channel 16/10/8/4/2/1G and CPRI up to 12G

RJ45 for 10/100/1000Base-T applications

e Optional PDH/DSn with standard connectors

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

RXT-1200 with RXT-6200 blade

Universal 100G Test Module
RXT-6200

E—— QsFr28/asFP+ v ! microSD

OTU4/00GE OTU4/0TU3 OTU1/OTU2/25GEMN0G ¢ Ext.Clock
(CFP4) 100GE/50GE/40GE E/GE/STME4/0C192/ 10/100/100Base-T (SMA 75 Q)
(QSFP28/QSFP+) 1G to 32GFC (RJA45)
(SFP28/SFP+)

RXT-1200 with RXT-6000e¢ blade

Universal 100G Test Module
RXT-6000

=

oo a4

il -

QSFP28/QSFP+ SFP28/SFP+ microSD
v. .

OUT4/100GE OTU4/0TU3 OTU1/0TU2/25

(CFP4) 100GE/50GE/40GE  GEMOGE/1GE/ (13_',14%‘;”005“” (Efxﬁ%,)
(QSFP28/QSFP+)  STM64/0CG192/
1G to 32GFC
(SFP28/SFP+)

Go back to top Go back to TOC
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4.0 Basic Operations

For information on Basic Operations, Home menu, Launching Test Applications, and other features specific to the
RXT-6200 and RXT-6000e Host Chassis, refer to the RXT-1200 Platform Manual.

Go back to top Go back to TOC
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5.0 Utilities

Refer to the RXT Platform Manual for information about all Utilities and Tools available.

Go back to top Go back to TOC
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6.0 Setup: SDH/SONET/OTN

Accessing Setup: Please see the RXT-1200 Platform manual Getting Started section to launch Test Applications.

SONET Home Menu

S sigual N\ - SDH Tools R0 5 s
A — ———— — 1 —
S QL ff PDH Tools T

. ALMERR
| Histery AL
772l Profiles .72l OTN Tools
RX: 2M

The Setup page has tabs for setting the OTN, and SDH/SONET.

Go back to top Go back to TOC
6.1 Signal Overview

Tap on the Signal tab to set up the Transmitter and Receiver interfaces and associated test parameters prior to running
a test.
Signal tab
Signal Maasuramants Ganaeral Buto-config

.

BIT

TX RX
Hierarzhy Hierarchy
ac-182 - 106G ocA82 -10G e —
SCNET LOS
Interface Interface W
Cptical Qptical o7 )
il e

Structure Structure
Y715, 111 ¥T1.45. 1141

Payload Payload
D5111.5M,ESF DE1.5M.ESF

Pattern Pattarm
203141 273141

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 that brings up a new dialog
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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 Aute-config T

P — .

" 15SMFAS

TX RX

c0z- 100 | oss e
OC-192 - 100 DSIM4EM

“ r i.EH Ng y

ChRarmvEnr

' Tap onthe TX or RX
header to bring up the
Copy menu.

Payload Payload

wyle
DS11.5MESF ! Cancel ] DS1M.5M.ESF

P - -
Pattarn
25311 Inv

Copy Menu Options

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

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

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 2723-1 in a 2Mbps E1 signal.

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

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

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

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

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

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

Warning Message

Measurements Ganeral 3 Stap

.,
1.5M AlS

20311 Inw

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

Selecting SDH from the General tab

Signal Maasuramants Ganaral Etart

Audible Alarm QFF

- E BIT
APS Pretocal SOHISONET
SDHISDONET

“EQHLAS

Rasults on start

Aute Save | nﬁE ]

Meas Clock Sre

" LASER On

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

Go back to top Go back to TOC

6.2.1 Transmitter Setup

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

is described in 6.1 Signal Overview.

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

Tx Hierarchy Setup

Higrarehy [T=]

S5TM-64 - 100G

Network Type: In the SDH mode, only optical interface options are available.

Test Rate: Options are STM-0, STM-1, STM-4, STM-16 and STM-64 (referring to 51M, 155M, 622M, 2.5G and
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9.953G respectively).

Go back to top Go back to TOC

Tx Hierarchy - Normal Operating Mode

Stap

P ———

- Metwoark Type SOk T SDHFAS
e Signal TestR Operating Mode

e

& Frame Normal

Payload T

= Pattern Transp |

[ Higrarchy [Tx] ] A
]

Operating Mode: Normal, Payload, or Transparent

e Normal Mode: Unit working as normal SDH mode.

o Payload Through Mode: Overhead overwrite Editing Thru mode allows for some intrusive error and alarm
injection through overhead manipulation.

e Transparent Through Mode: All the traffic goes through the unit untouched and the unit can monitor it. It is
comparable to Monitor mode with a 10/90 splitter. In Transparent mode, the unit regenerates the signal in
amplitude. The clock is recovered from the received signal.

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

Go back to top Go back to TOC
Interface
Tapping the Tx Interface box opens the Tx Interface Setup screen.

Tx Interface Setup

_ — Interface [Tx] ] r Stap
—

Test Port

Clock Sre tern * SDHFAS

Clock Sre
pr—
Imtermal SDHLOS

= Frame Imvtermal

= Signal

[ ai E ..
- Pattern —
- ALMFERR

LY Files
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Test Port: Optical
e Optical interface is available for STM-0, STM-1, STM-4, STM-16 and STM-64 signals.
Clock Source: Can be configured as follows:

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

o External clock: The clock for the transmitter is derived from a 1.5MHz, 2MHz, 1.5Mbps, 2Mbps, or 64kbps
signal on the SMA, RX2 balanced, or RX2 BNC unbalanced interfaces.

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

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

Go back to top Go back to TOC
Structure

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

Tx Structure Setup - Text Mode

Structure [Tx]

Channel Selaction

Mapping: Both AU-4 and AU-3 signal mappings per G.707 recommendations are supported. The multiplexing
structure is shown below.
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Tx Structure Setup - Graphical Mode

Channel Selection

O . =
U — “TOHTAS

B T
J4M AlS

__
Start ’
STM-N " -

Bulk
Tributary

AU4 Mapping: VC4-64C, VC4-16C, VC4-4C, VC4, VC3, and VCI12 are available.

AU3 Mapping: VC3,VC12, and TU11/VCl11 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.
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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

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

Tx Payload Setup

— Payload [Tx]

—— || R“-

Signal E1 Framing

oo ] ——
N “SOHLOS
Frame

_  Pattern

Rate: Depends on mapping selected.

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

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

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

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

e 2M: Configures the transmitter for full rate testing at 2.048Mbps
o 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:

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

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

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

Framing: Depends on low rate selected:
¢ In DSI mode, the options are unframed, D4 (SF), and ANSI T1.107 (ESF).
e In DS3 mode, the options are unframed, M 13, and C-Parity.
e In E1 mode, the options are unframed, PCM31, PCM31C, PCM30, and PCM30C. Framing conforms to G.704
and G.706 recommendations and are briefly described below.
¢ In E3 mode, the options are unframed, framed G.751.

Go back to top Go back to TOC
Pattern

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

——— Pattarn [Tx]
—

PRES Pattern 2

Invert

> Signal
. Frams
=  Pattemn

- ALMERR

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

w If'the 32 bit user pattern entered is incorrect, the default pattern will be OxFFFFFFFF.
Invert: Inversion of polarity is also available.

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

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

Rx Hierarchy Setup

— Hisrarchy [Rx) | T

Metwork Type
Test Rate Tr: T ESDHFAS

. Signal

e
T SOHLOS

=Tt

o Frame
= Pattarm

=  ALMERR STME4 - 10G

Go back to top Go back to TOC
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Interface

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

w Remember to use an optical attenuator to prevent receiver overload or damage — refer to the SFP chart below to
determine safe levels. Avoid looping back the Tx and Rx on a 1550nm XFP or SFP using a patchcord only — this will
damage the SFP.

A CAUTION

LASER SAFETY

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

- USE GOOD PATCHCORDS

Go back to top Go back to TOC
Structure and Payload

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

Rx Structure Setup

Channel Selection
STM-N
AL-3
TUG-2
TU-11

Bulk
Tributary
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Rx Payload Setup

— Paylead [Rx] | St:rt .

s || my FaTe

E1 Framing A3 T SDHFAS

= Signal

SOHLOS
Frame

=  Pattarmn

ALMERR

Go back to top Go back to TOC

Pattern

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

Rx Pattern Setup

—— Pattern [Rx)
el (Ot of service
FPRES Pattern

. Signal
Invart
Frame

= FPattarmn

ALMERR

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

Selecting SONET from the General tab

Fignal Maasuramants Ganaral
Audible Alarm
APS Pretocol
SDHSDOMET
STS1 Bulk data calum
Results on start Warmier
Aute Sayve

Meas Cleck Sre

Start

SDHISONET

“EOHLOS

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

Go back to top Go back to TOC
6.3.1 Transmitter Setup

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

Hierarchy

Tapping the Hierarchy box opens the Tx Hierarchy Setup screen.

Tx Hierarchy Setup

Hierarehy [Tx] p—

Metwark Type

= signal Test Rate =192 - | BIT
“EONET LOS

Warmier

Frame

_  Pattemn

= ALMMERR O-192 - 10G

Network Type: In the SONET mode, only optical interface options are available.

Test Rate: Options are STS-1, OC-3, OC-12, OC-48, OC-192 (referring to 51M, 155M, 622M, 2.5G and 9.953G
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respectively).

Go back to top Go back to TOC
Hierarchy > Through Mode
Tapping the Hierarchy box opens the Tx Hierarchy Setup screen.

Tx Hierarchy Setup - Through Mode

— Higrarehy [Tx] l e Start ;

s | Through Mode _ —
i Metwork Type Oy ] ! 17—
Signsl Through Mode . '

Test Rate T —

A
Alarm
Frame Marmal R
P d - -
oa T

Pattern Transparent

ALMIERR

» T

Through Mode:

¢ Normal Mode: Unit working as normal SONET mode.

o Payload Through Mode: Overhead overwrite Editing Thru mode allows for some intrusive error and alarm
injection through overhead manipulation.

o Transparent Through Mode: All the traffic goes through the unit untouched and the unit can monitor it. It is
comparable to Monitor Mode with a 10/90 splitter. In Transparent Mode, the unit regenerates the signal in
amplitude. The clock is recovered from the received signal.

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

Go back to top Go back to TOC
Interface

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

Interface [Tx] - Start ‘

T SONET FAS ©
Cloack Sre

Fr—
SONET LOS

Test Port: Optical

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

Clock Source: Can be configured as follows.

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

o External clock: The clock for the transmitter is derived from a 1.5MHz, 2MHz, 1.5Mbps, 2Mbps, or 64kbps
signal on the SMA, RX2 balanced, or RX2 BNC unbalanced interfaces.

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

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

Go back to top Go back to TOC

Structure

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

Structure [Tx]

STS1

[ =

Y

QFF

|

Channel Selaction

———

| -SUNET LOS

-—u
<Graphical

“ZONETFAS

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

[oca | [[ocs | [ ociz | [ oces |

| oc-192 |

(5751 = 5753 o ST512 o] ST848 o] STS-102 |

STS-1C

I STE':-&G I STE;‘IEI | STS-#HC' | STE:-192G|

STS-12

5TS-192

———{ VTGRP | STS STS-3 STS-48
SPE SPE SPE SPE SPE
x3 LX) i
L vris | [ vz |
| VI-1.58PE| | VT-2SPE|
] i i
Bulk Bulk Bulk Bulk Bulk
Bulk Bulk 34 Mbit/s 140 Mbit/s 598 Mbit/s 2896 Mbit/s 9584 Mbit/'s
1.5 Mbit's 2 Mbit's 45 Mbit/s

Tx Structure Setup - Graphical Mode
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= P —
Channel Selection

Start _'
SET >

“CONETFRE

e T T
SONET LOS

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

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.

Tx Structure Setup - Tributary

Structure [Tx]

.. m 5
_ 7 SONET FAS
Tribey .
e
| SONET LOS

E324M

ossasml Bl e

“TASER On

L <Graphical

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

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

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

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

Go back to top Go back to TOC
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Payload
Tapping the Tx Payload box opens the Tx Payload Setup screen.

Tx Payload Setup

Payload [Tx]

" SONET FAS °

ONET LOS

E2 Framing
E1 Channel

E1 Framing

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

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

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

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

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

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

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

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

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

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

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

Framing: Depends on low rate selected:
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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.

Go back to top Go back to TOC
Pattern

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

Tx Pattern Setup

Pattern [Tx] T

n ——
;
PRES Pattern
. - “TEOMET LOS

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

user defined patterns are available. Note, if the 32 bit user pattern entered is incorrect, the default pattern will be
OxFFFFFFFF.

Invert: Inversion of polarity is also available.

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

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

Rx Hierarchy Setup
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m Hiwrarchy [Rx)
: ED'S

Metwork Type —
—
o WETRTA | Test Rate 10192 - " SOMET FAS

e —————

. — ' x TSONET LOS

OC-152 - 100G

Go back to top Go back to TOC
Interface

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

Interface Rx Setup

P
N e |~
TestPort Opical ___ V|

B Y

“CONETFAS

j————

. tilities | TSONETLOS
B M.

« Remember to use an optical attenuator to prevent receiver overload or damage — refer to the SFP chart below to
determine safe levels. Avoid looping back the Tx and Rx on a 1550nm XFP or SFP using a patchcord only as this will
damage the SFP.

A CAUTION

LASER SAFETY

- PREVENT RX OVERLOAD
- USE AM ATTENUATOR
- DONT LOCK INTO S5FP

- USE GOOD PATCHCORDS

Go back to top Go back to TOC
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Structure

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

for the Tx described previously.

Rx Structure Setup - Graphical Mode

Channel Selection

STS-M
. T | VT-Grou

Go back to top Go back to TOC

Payload

If_-——n..

Start

“ONETFAS

——

SONET LOS

.. iy rr-

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

the SONET Tx setup described previously.

Low Rate

o WETEEN (D51 Framing
A utilities || 01 02

Rx Payload Setup

Timeslot Selection

Fayload [Rx]

—

St:lrt .

_ &

] 10

"

12

13

‘“ 7 18

Clear All

Go back to top Go back to TOC

Pattern

Select A

Fil

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

. i ——
— Pattern [Rs] | =~

Out of service

P ERES Pattern “SONET FAS

oy ; PRES Pm
invert ol V] [—
. SONET LOS
e e — i
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6.4 Setup: OTN/SDH

Selecting SDH from the General tab

-
Signal Maasuramants Ganaral 'Star-t

Audible Alarm QFF
APS Pretocal
SDHISDONET

BIT
SDHMSONET

“SOHLOS
Rasults on start

Aute Save | nﬁE ]

Meas Clock Sre

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

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

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

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

Tx Hierarchy Setup

Hierarehy [Tw] p—

BIT
. . OTH Mapping
EROR Xp R STM&4 SYNC
Scrambler

FEG -‘ -

TOTHLDS

Network Type: In the OTN mode, only optical interface options are available

Test Rate: Options are OTU-1 and OTU-2 (referring to 2.66G and 10.709G respectively)
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OTN Mapping: SYNC, ASYNC, and PRBS pattern

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

:

[oou
0]

0OU-1 =i Asyns/

|.:|

oTu-1

OPU-1

F Y -

1 =1 =1
——=| Auvgr b o] auvca || aucie |-+ auces |
b ]

PP

-3

e
—

o

(o5 ] [wa] [Fusse] [osie] [Aowee]
* H H H *
H 4 * * T
L] " Ll . L]
o i e /o z s s
e = = = =
. . = . .
] 5 : : 5 s
x4 w3 i xl . H . i
- ] : : H : i
[ - | | Tuaz | : : : : -
T S : s s
: ; : H 4 H H : H
: : : : : : '
vl = B = z s i —
4 4 } - : : : : Processing
| e | [ ea2 | [ e3 | [ c4 | [ ct4c | [ca16c | | ca6ac | tm====  Mapping
1.5 Mbitis < Mbitfs 34 Mbit/s 139 Mbit/s YWE-A-4c Bulk YWC-d-16c Bulk YWE-=-G4C Bulk i == — “‘I‘iﬂ
VC-11 Bulk VC=-12 Bulk Sélf;lﬂ::;: V=4 Bulk

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

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

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

e interface

; Test Part

< WETEEEN | clock Sre
- Clock Port

TOTHNLDS
&F m Clock External i

“m '.— miET

(_LASEROn

Tx Structure Setup - Graphical Mode

Channel Selection
STM-N
TUG3
TUG-2
TU-12

Bulk
Tributary

Fayload [Tx]
Lew Rate

signal O&1 Framing

Unused —
OTH LOS

Frame

Pattern

ALMERR

LASER On
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Tx Pattern Setup

Pattern [Tx]

S Invert O - N
&
$ | Signal PRES Pattermn
— “oTNLEs

Warmier

Start

> Frame

Pattern

-

2 ALMERR
" LASER On

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

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

Rx Hierarchy Setup

N— Hierarehy [Rx] A ——
Metwork Type "

~, [N | Tect Rate BT

QOTH Mapping

OTHLOS
& m Scrambler

N el T Rarmier

" LASER On

Go back to top Go back to TOC

Interface

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

Test Part

Go back to top Go back to TOC

Structure and Payload

Inearface [Ri]

Optical

TOTHNLDS

SRarmer

" LASER On

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

Rx Structure

| L EDs
SDH Mapping
, P vC Mapping
: Bulk
L] | Utilities Tributary

‘ | Files STH-N

Tug3
TUE-2
TL-A2
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Rx Payload

[0 1

03 03

16 7 1

24 25 3
Claar All £l
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Pattern

MG
E1 Framing

PCMI1
B 1]
14
PCMIIC o7
PCKI30 30

PCKI0C

Start

e =

BIT

SRarmer

Tapping the Pattern box opens the Rx Pattern setup screen. The Pattern setup options for the Rx are the same as for the
Tx described previously, except for the Out of Service selection, which should be selected if the incoming signal is

expected to contain a known test pattern. Deselect this option if the signal is expected to contain live traffic.

Rx Pattern

Qut of service
FRES Pattern

Inwert

Pattarn [Rx]
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6.5 Setup: OTN/SONET

Selecting SONET from the General tab

Fignal Maasuramants Ganaral

Start
Audible Alarm

APS Pretocol
SDHSDOMET

ST51 Bulk data colum
Rasults on start

SDHISONET

Aute Sayve

Meas Cleck Sre

" LASER On

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

Go back to top Go back to TOC
6.5.1 Transmitter Setup

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

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

Tx Hierarchy Setup

B Stoppad.., —
Home>Setup> Hierarchy

Metwork Type

o WETRN | Test Rate
. OTN Mapping

- .I ] ". Scrambler

FEC

s T—

0E-02-2011 163618 Tast Moda
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Network Type: In the OTN mode, only optical interface options are available
Test Rate: Options are OTU-1 and OTU-2 (referring to 2.66G and 10.709G respectively)

OTN Mapping: SYNC, ASYNC, and PRBS pattern

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

(o)
IIDU"' Asyns et

EFIUII

(5757 o 5750 ol 57512 Pl STo48 ] 75192 |

[ststc | [stsac | [ stsrac| [ sts4sc| [ sts-teec]

*3 %3

Lvris | [ vz |

_@i STS-1 STS-3 STS-12 STS-48 STS-192
SPE SPE SPE SPE SPE

[Vii55PE| [ Vi2sPE|

Bulk Bulk Bulk Bulk Bulk Processing

Bulk Bulk 34 Mbit's 140 Mbit/s 599 Mbit/'s 2896 Mbit's 9584 Mbit's - Moiphesing
1.5 Mbit's 2 Mbit's 45 Mbit/s

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

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

Interface, Structure, Payload, and Pattern TX block configurations are identical to configurations in 6.4.1 Transmitter
Setup in the SONET chapter. Please refer to that section for further details.
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Tx Interface Setup
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Tx Structure Setup - Graphical Mode
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6.5.2 Receiver Setup
Hierarchy

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

Rx Hierarchy Setup
- Stoppad.., —
Home>=Setup>Hierarchy

Metwork Type

. ETRPN | Test Fate
. OTHN Mapping

-1 m Scrambler

FEC

g T—
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Interface

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

- Stoppad... -

*Home>Setup>Interface

. [—— Interface [Ri]

Test Port

D i A - 4. o 7 1
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Structure and Payload

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

Rx Structure

. Channel Selection
STSN  — :
.
. T | vicrewe (NN ~OTUTAS
vr1s (R
| ies. | | OTNLOS

F—————
Start

‘“ : ! " Alarm/Err -

T

Bulk
Tributary
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Rx Payload

 — Payload [R] [ ——
Low Rate Mx5E Ll
. WP | 051 Framing ESF L 4| ~OTUFAS

Timeslot Selection

———
o utiities || 0 02 | 03 | 04 | 05 | 06 | o7 | 08 AL
0 | 10 | 1 | 2 | 13 | 1 | 15 | 15 |[e—
.m' TR
" ' Clear A1 MG ect A1

_ LASER On °
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Pattern

Tapping the Pattern box opens the Rx Pattern setup screen. The Pattern setup options for the Rx are the same as for the
Tx described previously, except for the Out of Service selection, which should be selected if the incoming signal is

expected to contain a known test pattern. Deselect this option if signal is expected to contain live traffic.

Rx Pattern

e " ™
| m— Pattern [Rx] | —
Out of service oM

b =
o WEPHAEN |FRES Pattern 27311 ]| TOTOFAS
. Invart QOFF

TOTHLOS
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6.6 Measurement Configuration

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

Measurements tab

Signal Maasuramants Ganaral Buta-config

Start

Start Time [mmiddlyyyy hhimm:ss] m ﬂ m m m ﬁ

Duration
Duration 10 | MHE ]
Unies Secands

Analysls
@821 Allocatien 100,00

Ferfarmance Type Mane

Go back to top Go back to TOC
6.6.1 Timer Setup

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

e Manual: This is linked to the Start/Stop function on the drop-down menu

o Timed: The test duration can be set by the user. The test duration can be set in seconds, minutes, hours or days.
The test is activated by the Start/Stop function on the drop-down menu

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

« The timed mode will be required when running a M.2100 or M.2101 performance objective.
Go back to top Go back to TOC
6.6.2 Performance Analysis

The Analysis setup page 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.
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Analysis

> Signal

T Signal Maasuramants Ganaral
L

Maode

Pe rfarmType

Start Time [mmiddlyyy Nenefis70 Moo Moo oo |

* Frame

Duration
Unies

&821 Allacatien

Perfarmance Type

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
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
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o First step is a continuity test for 15 minutes

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

ITU-T Performance Analysis for PDH and SDH systems

Analysis PDH SDH Anomalies
=821 TSE based on bit errors
5 826 (QOut of service) =] TSE based on block errors
G826 (In service) =) B1, B2, B3, LP-BIP, EV/E3/E4 FAS, E1 CRC
S .B2E (In service) B1, B2, TSE
5.829 (In service) B B1, B2, B3, LP-BIF, TSE
r.2100 E1/EZE4 FAS, E1 CRC, TSE

M.2101

i}

E1, B2, B3 HP, LP-BIP, TSE

Go back to top Go back to TOC

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

General tab

Signal Measuremaents Ganeral Auta-config —
(Audible Alarm -
iﬁ.P‘S Praotocel THEMFAS
Esnwsun& T

[STS1 Bulk data celumns

ST,
1.5M AlS

‘ r—r—— |Résults on start

:Aum Save

Meas Clock Sre

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

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

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

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

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

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

e Tx Laser Override: (SONET/SDH MUX measurement) Enabling the Tx Laser Override causes whichever
optical device the Rx is using to produce a signal. The Tx data produced is random. The signal is of use to
multiplexers that require an input signal before they can transmit an optical signal. Tx Laser Override is only

RXT-6200_RXT6000e_Module_Manual Page 55 of 387


file:///RXT6200_e_manual_TOC.html#contents

available when Rx is optical and Tx is in PDH mode, (i.e. a Mux).

Go back to top Go back to TOC
6.6.4 Auto-Config

The Auto-Configuration function is described below.

Auto-config tab

Signal Measuramants Ganeral Auta-config o

art
Auta-config

XFP Optical PASS
STM-64 PASS SDHLOS
VC-12 PASS
E1 PCM31 PASS
Traffic

. SOHFAS

[TFast | [ Stamt |

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

Procedure

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

Search parameters and criteria
o Interface: Checks physical parameters (bit rate line code).
e Mapping: Checks mapping structure using the signal label and pointer bytes.
e Payload: Only test patterns defined in ITU-T or ANSI standards will be recognized. If no test pattern is
detected, the unit assumes live traffic.

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

Go back to top Go back to TOC

RXT-6200_RXT6000e_Module_Manual Page 56 of 387


file:///RXT6200_e_manual_TOC.html#contents
file:///RXT6200_e_manual_TOC.html#contents

7.0 Results

Accessing Results

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

Results and Start Buttons

g -, SONET/
E— —

@ Results 7728l PDH Tools

FUH

(7 7280 DS3/1 Tools
]
© g Profiles .72l OTN Tools

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

7.1.1 Summary

The Summary tab displays a summary of test results and parameters. At a glance, the user is able to see if there are any

alarms, errors, or signal failure pertaining to the SDH signal and its payload.

Summary (Page 1)

W Anais
Summary

! ST26/08 16:20:34

LOS Alarm

Histegram Graph EvantLog

Errorsialarms Slgral

ET00800:01:41

SDH Alarms

‘ “ SDH Errors

PDH Alarms

POH Errars

Mo errors - OK " LASER OFf

(4] Page 10f3 (>}

SDH mapping information is displayed on page 2 and 3.

Summary (Page 2)

Histegram Graph
Errorsiflarms
SDH Mapping [Rx]

Al
A
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Summary (Page 3)

[—— Analysis Histegram Graph EventLog T —
SUmmMary ErrorsiAlarms Signal

Sy Tools SOH Mapping [Tx] BTN,
S —
o Ltilities | ‘ i

Al
o — HEE | o=

TU11 Tuz
Ve WC3

(4]

~“TReEROH
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7.1.2 Errors and Alarms

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

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

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

e Green: No error or alarm is present.

e Red: An error or alarm condition is detected and is currently present.

e 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 (Page 1)

Histegram Graph

Errors/Alarms

< Page 1of8 o

« Tapping the individual soft LED will automatically link directly to the applicable result screen which provides
detailed information.
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The LED headers are described in the table below:

SDH Alarm Definitions and Descriptions

Regenerator Section

Multiplexer Section

Administrative Unit

High Order Path

Tributary Linit

Lowy Order Path

RS
MS
Al
HF
TU
LF
El

IMbitis signal (depends on payload selected)

Pat

Pattern detection (PRES, user, fixed wards)

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

Signal and BER - Alarm Definitiens

LOS

Loss of Signal

- LOS is raised when the synchronous signal {STM-N) level drops
below the threshold at which a BER of 143 is predicted. It could be
due 1o a cut cable, excessive attenuation of the signal, or
equipment fault. The LOS state will clear when two consecutive
framing patterns are received and no new LOS condition is
detected.

TSE

Test Sequence Ermror

LSS

Loss of Sequence Synchronization
- Cut-of-zervice hit error measurements using pseudo-random
sequences of PRES can only he performed if the reference
sequence produced on the recening side of the test set-up is
correctly synchronized to the sequence coming from the object
under test. Sequence synchronization shall be considerad lost and
re-synchronization shall be started if,
1. The bit error ratio is = 020 during an integration interval of 1
second, or
2. Ik 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 OOF state exasts for up to 3 ms. IF OOFs are
interrmittent, the timer is not reset to zero until an in-frame state
persists continuousty for 0.25 ms.

OO0F

Cut of Frame

- Declared when 4 consecutive SDH frames are received with
irvalid {errored) framing patterns. Maxirmum OOF detection tirme is
625 ps

B1

Regenerator section errar monitoring

- Parity errors evaluated by the 81 byte (BIF-8) of an ST-M. If any
of the eight parity checks fail, the corresponding block is assumed
to be in emror,

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

MS-AIS

Multiplexer Section Alarm Indication Signal
- Declared when bits 6,7.8 of the K2 byte contain 2™ 111" pattern for
five consecutive frames

Ms-RDI

Multiplexer Section Remote Defect Indication
- Declared when bits 5,78 of the K2 byte contain 2" 110" pattarn 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
different

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

B2

Multiplexer section error monitoring

- Parity errors evaluated by the B2 byte (BIP-24 x N) of an STM-N,
any of the N x 24 parity checks fail, the corresponding block is
assuned to be in error

Administrative Unit = Alarm Definitions

AL-ALS

Administrative Unit &larm indication Signal
- Alarrm is declared when H1 and H2 pointer bytes contain an all
ones pattern for three consecutive frames

AU-LOP

Adrmimstrative Unit Lass of Pointer
- Indicates that a valid pointer is not found in N consecutive frames
where M =8, 3or 10 or 3 1001 pattern is detected (MDF)

Al-MOF

Administrative Unit New Data Flag

High Order Path - Alarm Definitions

HF-UNED

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

HP-RDI

HO path Remote Defect Indication
- Alarmis declared when bits 56,7 of the 51 byte contain 100 or
111 in five consecutive frames

HP-TIk

HO path Trace ldentifier Misrnatch

- indicates that the J1 path trace does not match the expected
message vaiue. The TiM function must be enabled for this alarm to
be active

HP-PLM

HO path Payload Mismatch
- Declared after recedang five consecutive frames with mismatched
WC signal labels

B3

HO path error monitoring of WC-3, VC-4

- Parity errors evaluated by the B3 byte (BIP-8) of a WVC-M (M = 3, 4).
If ary of the eight parity checks fail, the corresponding block is
assumed to be in error.

HF-REI

HO path Remote Error Indication
- Declared when bits 1-4 of the G1 byte contain 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 NDOFs "1001" patterns
are detected

TU-LO

Tributary Unit Loss of Multiframe (H4)
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Low Order Path - Alarm Definitions

LP-UNEG

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

LP-ROI

LO path Remote Defect Indication
Dieclared wihen bit 5 of the V5 byte contains 21" in five
consecutive TU super-frames while bits 6,7 of the K4 yvie contain
"00"or 11°

LP-RFI

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

LP-TIM

LG 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-FLM

LO path Payioad Mismatch
Declared when bits 58,7 of the V5 byte are setto "0007, 001, ar
*111" which indicate a misratch LP signal label

LP-REI

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

LP-BIP

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

Go back to top Go back to TOC

Errors/Alarms (Page 2)

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

Errors/Alarms (Page 2)

0.0E+00

0.0E+00 L.
0.0E+00

0.0E+00

0.0E+00 ——
O.0E+DD

O.DE+DD

0.0E+00

ol o)l o]l o] o o] o] O
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Errors/Alarms (Page 3)

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

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

Errors/Alarms (Page 3)

——— Histegram Graph EvantLeg = Stap h
Errorsialarms Signal

__—1
1y Teols SDH Alarms: [RSfLine] ndl

e ———

v 00100:04:33| SRS

LOS

5 I LoF

OO0F
RS-TIM

SDH Alarms: [M5)
MS-AIS
MS-RDI
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Errors/Alarms (Page 4 & 5)

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

Errors/Alarms (Page 4)

Histogram Graph EvantLog -‘T‘-

Errorsialarms Slgnﬂ
SDH Alarms: [HP] =T
00/00:07:45
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Errors/Alarms (Page 5)

e Histegram Graph
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Errors/Alarms (Page 6)

e —.
Stap

Err inj.

“ThsEROFF

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

evaluated and stored.

Errors/Alarms (Page 6)

T— Anatysis Histogram Graph
Summary Errorsfalarms

o oo M : 2
.

S g

EvantLog
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00000536 | 4

‘ I“ |LCIF

LOMF
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Errors/Alarms (Page 7)

L]
0
[]
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“ThsEROR

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

evaluated and stored.
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Errors/Alarms (Page 7)

Analysis Histogram Graph Evant Log
Summary Errors/&larms Signal

PDH : [2M)]

0OM00:05:56 |
0[0.0E+00
0[0.0E+00 [ 17 5 e
0/00E+00
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Errors/Alarms (Page 8)

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

Errors/Alarms (Page 8)

Histegram Graph EventLog
ErrorsiAlarms Slgral
BERT

00000615 4

“LASER Off

Im
__ Restant

Go back to top Go back to TOC

7.1.3 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, type of event, start time, duration (alarms), and ratio/count (errors) are
displayed.

RXT-6200_RXT6000e_Module_Manual Page 65 of 387



Event Log

Errersidlarms

Histegram Graph

Type

Start

260911 18:20:34.0

Signal

Event Log

DurCount

26/08M1 16:32:43.0

260811 16:33:00.8

260811 16:34:13.0

2EMAMT 1834290

26108111 16:34:30.0

2610811 16:34:310

W oo | s O e | ek R -

Go back to top Go back to TOC

7.1.4 Signal

Page1of1 O

“LASER Off

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

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

in dBm.

Signal (Page 1)

T Analysis
Summary
N Tosis

R-'IPMHI
——— ower

Frequency (Page 2)

Histegram Graph

<

ErrorsiAlarms

Lewvel

SAT l

LOS

Page 10ofd o

EvantLog

Slgmal

The received signal frequency and offset is measured and displayed. For SDH signals, the measurement is performed
on both electrical (BNC) and optical interfaces.
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Signal - Frequency (Page 2)

Analysis Histogram Graph EvantLog

Summary ErrorsiAlarms Slgnal
Frequency
SOH current (bps) Z4BEI20000
Offset (ppm): 00
0.0
0.0
2045000

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

e SDH Current: Indicates the frequency of the input signal.

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

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

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

o 2M Current: Indicates the frequency of the payload data. Options 1.5M, 45M, 34M are displayed.

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

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

SOMET/SDH Clock Freguencies and Tolerances
Bit rate (Mbps) Telerance (ppm)
155,520 < 4 Bppm
622,080 < 4 Bppm
2,488,320 < 4 Bpprm
8,853,280 = & Bppm

Level: Measures the Peak and Peak-Peak voltage values or optical power of the incoming signal.
Signal > Optical Information (Page 3)

Page 3 displays the Optical module information which includes Vendor name, Part number, and Optical Wavelength.
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Signal - Optical (Page 3)

——— Analysis Histegram Graph EvantLeg —

Summary ErrorsiAlarms Signal

. I v,

I"l'l ndor

Part Number

‘ — |'u'|ndm Rev
Wavelength

Meminal Rate

SOMETISDH - OC-48 Intermediate reach; SONET IR-1
ompliant
Gigabit Ethernet - 1000BASE-LX;
Transcelver ibre Channel - long distance; Longwave laser; Single
ode: 200 MBytesiSec: 100 MBytes/Sec:

“LASER Off

Signal > Optical Information (Page 4)

Page 4 displays the Optical module Power Measurement Graph.

Signal - Optical (Page 4)

Bnalysis Histogram Graph EvantLeg

Summary Errorsiflarms Signal
3 @ 8B a

T LASER Off °
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7.1.5 Histogram

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

Page 1 displays the Alarms associated with the Section Overhead (SOH) Alarm.
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Histogram - SOH Alarms (Page 1)

T—— Summary Errersiflarms Signal

Analysis Histogram Graph EventLog
I 5 o s o

SOH Alarms

“TReEROR

Page 10of8 o

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

Go back to top Go back to TOC
Histogram (Page 2)
Page 2 displays the Errors associated with the Section Overhead (SOH).

Go back to top Go back to TOC

Histogram (Page 3)

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

e AU-AIS (AU - Alarm Indication Signal)
e AU-LOP (AU - Loss of Pointer)
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Histogram - AU Alarms/Errors (Page 3)

— Summarny Errorsiflarms Signal
Analysis Histogram Graph EventLog

W 5 o 8 o

AL AlarmisfErrors

" LASER Off °
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Histogram (Page 4)

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

HP-UNE (HP-Unequipped)

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

HP-REI (HP-Remote Error Indication)

Histogram - High Path Alarms/Errors (Page 4)

TR— Summary Errorsiflarms Signal T
Analysis Histogram Graph EventlLeg

; m| a @ B & Err inj.

High Path Alarms/Errars

“LASER Off

Go back to top Go back to TOC
Histogram (Page 5)

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

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

Histogram - TU Alarms/Errors (Page 5)

[——— Fummary ErrersiAlarms

Analysis Histegram Graph
o Toois |G IR N

TU AlarmsiErrors

= utilities | TVL0
; TU-AIS

T“"'“"

“ThsEROR
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Histogram

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

LP-UNE (LP-Unequipped)

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

Histogram - Low Path Alarms/Errors (Page 6)

Errersidlarms Signal T

Histogram Graph Event Log
Err inl.
Lew Path AlarmsiErrers
Alarm

.55

“LASER Off

_m_
_ Restart
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Histogram (Page 7)
Page 7 displays the Alarms associated with the payload. The measured parameters depend on the payload selected.

Histogram - E1 Alarms (Page 7)

Errorsiflarms Signal

Histegram Graph Event Log

E1 Alarms

“LASER Off

Go back to top Go back to TOC
Histogram (Page 8)
Page 8 displays the Errors associated with the test pattern.

Histogram - BERT Alarms/Errors (Page 8)

P Summary ErrorsiAlarms Signal
Analysis Histegram Graph EventLeg

I 5 o s o

- BIT

BERT Alarms/Errors

“LASER Off

Go back to top Go back to TOC
7.1.6 Graph

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

e FAS
e Bl
e B2
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MS-REI

B3

HP-REI

LP-BIP

LP-REI

PDH errors depending on payload

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

on the graph area.

Graph (Page 3)

Summary Errorsiflarms

Analysis Histogram Graph
a @ a8 a

Go back to top Go back to TOC
7.1.7 Performance Analysis

G.821 Analysis

Summary Errersidlarms
Analysis Histogram Graph

Signal
EvantLeg

“LASEROF

Signal

EventLog
Err inj.

SES

o I (s
UAS (2]

EF5

Result

(4] Page 10f2 (>}

“LASER Off

e —
Stop

The Analysis tab displays measured objectives from ITU-T performance tests selected from the Measurements tab
(Setup > Measurements). For a brief description of supported G-Series and M-Series performance tests as well as

setup instructions, please see Performance Analysis.

Evaluation According to ITU-T G.821

This recommendation was originally specified for international circuit-switched N x 64kbps connections and later
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expanded to include higher bit rates.
ES, SES, AS and UAS are evaluated and can be performed on the following events:

FAS bit errors (FAS 2, FAS 34)

CRC errors

E bit errors

Bit errors (TSE, Test Sequence Error)

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

Unframed patterns

N x 64kbps

Framed patterns and bulk signals

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

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

Definitions:

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

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

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

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

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

Go back to top Go back to TOC
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:

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

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

(5.828 evaluation can be performed on the following events:

B1

B2

MS-REI

B3

HP-REI

LP-BIP

LP-REI

Bit errors (TSE)

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

e Unframed patterns

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)

Bit error evaluation is disabled because G.828 evaluates block errors.
Go back to top Go back to TOC
Evaluation According to ITU-T G.829
(.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:

e Bl

e B2

e 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:

o Unframed patterns

e Framed patterns and bulk signals

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

Go back to top Go back to TOC
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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:

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

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

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

EBIT errors

Bit errors (TSE)

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

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

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

Go back to top Go back to TOC

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:

o Path allocation: 0.1 to 100%
o 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)

RXT-6200_RXT6000e_Module_Manual Page 76 of 387



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

e Unframed patterns

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)

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

Go back to top Go back to TOC
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7.2 Results: SONET

7.2.1 Summary

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

Summary (Page 1)

Analysis Histegram Graph EvantLeg —tart

Summary ErrorsiAlarms Signal

Signal ST 26008 17:24:26 ET:00/00:00:10 L
LOS Alarm OH

Frame O

SOMET Alarms
SOMET Errors oK Alarm/Err

DSn/PDH Alarms Ok
ALMERR  |DSn/FDH Errors O

No errors - OK

© Alarm

Pattern

‘ ',m (4] Fage 10f3 O

SONET mapping information is displayed on page 2 and 3.

Summary (Page 2)

Analysis Histegram Gragh EvantLog can
Summary Errorsiflarms Signal ——
SONET Mapping [Rx] | ‘L Emini.

Alarm

STS1 | STS3 | STS12 | $TS48 | STS5182
SPE SPE SPE SPE SPE
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Summary (Page 3)

Analysis Histegram Graph EventLog o —

Summary ErrorsiAlarms Signal
> Ssignal SONET Mapping [Tx] |\, e

Alarm

5T5192¢ :
J» HlarmiErr g

= Frame

o Pattern
gt EREARARSERERES |

SPE SPE SPE SPE SPE “TheERom
B T

7.2.2 Errors/Alarms

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

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

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

e Green: No error or alarm is present.

e Red: An error or alarm condition is detected and is currently present.

e 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 (Page 1)

Histegram Graph EvantLog e

Errors/Alarms Signal
R —

T

VT ¥T ! 2

Alarm

Page 1of8 o

« Tapping the individual soft LED will automatically link you to the applicable result screen which provides detailed
information.

The LED headers are described in the table below:
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SONET Alarm Definitions and Descriptions

Section Section Layer

Line Line Layer

STS Path STE Path Layer
WT Path Virtual Tributary Path Layer
D= 1.5 Mbit's signal (depends on payload selected)
Pat Fattern detection (PRBS, user, fixed words)

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

Abbreviation Mame OH bylte
LOS Loss of Signal
TSE Test Sequence Emor(bit emor)
LSS Loss of Sequence Synchionizaron
AlS Alarm Indication Signal
SECTION
OOF Out of Frame Al A2
LOF Loss of Frame AlAZ
B1(8bits) Regenerator Section Ermmor Monitoring B1
TIM-5 Trace ldentifier Mismatch JO
LINE
AISL Line AIS K2
RDI-L Line Remote Defect Indication K2
REI-L Line Remole Emor Indication M1
B2{24bits) Error Moniloring B2
S5TS-PATH
LOP-P Loss of STS Pointer H1,H2
AlS-P Administrative Unit AlS S5T5-1 SPE include.

H1 H2 H3

RDI-P STS path Remote Defect Indication G
REI-P STS path Remote Emor Indication G
TIM-FP ETS path Trace ldentifier Mismatch J1
FLM-P ESTS path Payload Label Mismatch c2
B3(Bbits) Ermor Monitoring B3
UNECQ-P STS path Unequipped c2
VIRTUAL TRIBURTARY PATH (VT)
LOP-W Loss of TU Pointer v w2
AlSNY TU Alarm Indication Signal VT incl. V1 to V4
LOM TU Loss of Multiframe H4
UNECQ-V VT Path Unequipped Vo
RDI-V VT Path Remote Defect Indication Vs
REI-W WT Path Remote Emor Indication V5
RFI-V WT Path Remote Failure Indication Vo
TIM-V VT Path Trace Identifier Mismatch J2
PLM-W VT Path Payload Label Mismatch VS
BiP-2 VT Path Error V5

SONET Error and Alarm defection criteria per Bellcore GR.253 and ANSI T1.105/231:
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Anomalies/Defect
Section/Line Layer
LOS Loss of Signal
LOF Loss of Frame
B1 Section BIP emor
B2 Line BIF emor
AlS-L Line-AlS
REI-L Line Remobte Ermor
Indication
RDI-L Line Remote Defect
Indication
Anomalies/Defect
S5TS Path Layer
AlS-P 5TS Path AIS
LOP-P 5TS Path Loss of Pointer
B3 STS Path BIP ermor
LINEQ- S5TS Path Unequipped
=]
TIM-P STS Path Trace ldentifier
Mismatch
REI-P STS Path Remote Emor
Indication
RDI-P STS Path Remote Defect
Indication
FPLM-FP S5TS Path Payload Label
Mismatch
Ancomalies/TDefect
WT Path Layer
LOM Loss of Multiframe
AlsS-W VT Path AlS
LOP-W WT Path Loss of Pointer
BIF-2 WT Fath BIF Emor
LUINEO- WT Path Unequipped
W
TIM-W WT Path Trace ldentifier
Mismatch
REI-WV VT Path Remote Emor
Irclrcatsn
ROV VT Path Remole Defect
Indication
PLM-W WT Path Payload Label
Miszmatch

Go back to top Go back to TOC

Errors/Alarms (Page 2)

Detection Critena

All-rero pattern for 2,3 us=T = 100us
Al AZ No valid framing pattemn for 3 ms (24 frames)

Mismatch of the recovered and computed BIP-8 covers the whole
STS-N frame

Mismatch of the rmecovered and computed NxBIP-8 covers the whole
S5TS-M frame

KZ(bits 6, 7, 8) = 111 for 5 frame
Mumber of detected B2 emors in the sink side encoded in the byte

MO or M1 of source side
K2{bits 6, 7, 8) = 110 for =z frame (z= 5 — 10)

Detection Criteria

ANl 1" in the STS pointer bytes H1, H2 for = 3 frames
8 — 10 NDF enable, 8 — 10 invalid pointers

Mismatch of the recovered and computed BIP-8 covers the entire
STS-5PE

C2Z2="0"for= 5 (= 3 as per T1.231) frames
Mismatch of the accepted and expected Trace ldentifier in byte J1 {

B4 bytes sequence)
Mumber of detected B3 amors in the sink side encoded in bye G1 (

bits 1, 2, 3, 4 ) of the source side
G (bit 5) = 1 for 10 frames
Mizmatch of the accepted and expected Payload Label in bye C2 for
=5 (=3 as par T1.231) frames
Dﬂ'm‘ lc:"im'i‘

Loss of synchronization on H4 (bits 7, 8) superframe sequence
A7 in the VT pointer bytes W1, V2 for = 3 frames

8 — 10 NDF enable, 8 — 10 invalid pointers

Mismatch of the recovensd and computed BIFP-2 (W3 bils 1, 2) covers
entire VT

VS (bits 5, 6, 7)) =000 for = 5 { = 3 as per T1.231) superframes
Mismatch of the accepted and expected Trace ldentifier in byle 12

If one or more BIP-2 emors detected in the sink side, byte V5 (bit 3) =
1 on the source Side

VS5 (bit 5) = 1 for 10super frames

Mismatch of the accepted and expected Payload Label in bye V5
(bils 5, 6, 7)for = 5 ( = 3 as per T1.231) superfrfames

Bellcore
AMNSI

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

GR-253
T1.231

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

Bellcore
ARSI

GR-253
T1.231

GR-253
T1.231

GR-253
T1.105

GR-253
T1.231

GR-253
T1.103

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

Bellcore
AMSI

GR-253
T1.105

GR-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

Page 2 lists the SONET Errors in logical order that are associated with the signal under test. All errors are evaluated
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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 (Page 2)

0|0.0E+HD
0|0.0E+HDD AlarmE
2.8E05
0.0E+HD
0.0E+D0
0.0E+D0
0.0E+D0
0.0E+0D

ol o) o] o] O
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Errors/Alarms (Page 3)

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

Errors/Alarms (Page 3)

Analysis Histegram Graph EvantLeg T

Summary Errorsilarms Slanal

__I
s Signal SONET Alarms: [SectionfLing] L

ET OMDONI0| SRTEE
o | Frame Las
LOF

SEF

= Pattern

= aLwerr |[TIM-S
SOMET Alarms: [L]

lalsL
ROI-L

" Y Files

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

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

Signal

ET
|aisp
LOP-P
UNEQ-P

Frame
Pattarn
ALMERR  [PLMF

TIM-P
|RDI-P

ml
: ml
» I
Errors/Alarms (Page 5)

Analysis

Summany

Histogram Graph
Errors/flarms

SONET Alarms: [P]

EventLog
Signal

00M00%10| =

Histegram Graph

Errarsidlarms

SOMNET Alarms: [¥T]

Evant Leg
Slgral
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Errors/Alarms (Page 6)

—
SEart

- m—
Line BIP

T R,
Lime AlS

il st 8 o e

Restart

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

Histegram Graph EventLog A ——

Start ;
Errors/Alarms Sharval
Signal POH : [E1] Line BIF

DOMO0-00:10| A —

Line AlS
Frame o

Pattern

ALMMERR

L e
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Errors/Alarms (Page 7)

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

Errors/Alarms (Page 7)

Histagram Graph EvaentLog Stap
S ErrorsiAlarms Signal

<
" Signal PDH : [2M] SOH FAS

——
00R00Z:41| ¥ERHTINS RO
Frame

1] 4
Pattarm

ALMERR

Errors/Alarms (Page 8)

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

Histegram Graph Evant Leg

Errorsialarms Slgnal

BERT
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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, type of event, start time and duration and duration (alarms) and
ratio/count (errors) are displayed.

Event Log

Errorsiflarms Signal “Shn
Histegram Graph Evant Lag
= Line BIF
Type DurCount
13004111 16:21:41.0 " Line AIS
12004111 16:21:49.0
1304111 16:21:50.0

1210411 16:221:51.0

1304011 16:21:51.0

oo | s oo | D | e | £ RS e

<o Pageiefi DO
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7.2.4 Signal

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

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

Histegram Graph EvantLog T

ErrorslAlarms Signal

| *_ Line BIF

Lewel

el . “Tine A5

LOS

D Page 1ofd o
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Signal > Frequency (Page 2)

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

Frequency (Page 2)

Analysis Histegram Graph EvantLog Stop

Summary Errorsiflarms Signal - 22
Frequency Line BIP
SOMET current (bps) m Y T
Offsat (ppm): 0o

Min (ppm): 0.0/

Max (ppm): o0

1.5M current (bps) 1544000

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

e SONET Current: Indicates the frequency of the input signal.

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

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

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

e 45M Current: Indicates the frequency of the payload data. Options are 1.5M, 2M, 34M are displayed.

A Min (ppm) and Max (ppm) function can be used to ensure that the received signal is within a certain clock tolerance
and that the network element is transmitting correctly. The frequency limits for the various signal types according to
ITU-T recommendations are presented in the table below.
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Low quality clock sources that deviate from the nominal value cause problems in the operation of network elements. It
is necessary and recommended to measure the signal frequency at all hierarchies to reduce synchronization risks. To

measure line frequency in service, the test set must be connected to a Protected Monitoring Point (PMP). The

frequency of the signal is normally reported in Hz, while the deviation is reported in ppm. Tolerances for the various
clock frequencies of SONET hierarchies are presented in the table below

SOMET/SDH Clock Freguencies and Tolerances

Bit rate (Mbps)

Telerance (ppm)

155,520 = 4 Bppm
522,080 < 4 Bppm
2,488,320 < 4 Bppm
8,953,280 < 4 Bppm

Level: Measures the Peak and Peak-Peak voltage values of the incoming signal. The levels for STS-3 electrical signal
according to GR.253 recommendations are presented.

IMU-T/GR-253 Performance Analysis for PDH/DSn and SONET systems
Analysis PDH/DSn | SONET Anomalies
G.821 v v TSE based on bit errors
G.826 (Out of service) v v TSE based on block errors
G.826 (In service)} v B1,B2, B3, BIP-V, DS1/E1/D53, E1 CRC
G.828 (In service} v B1,B2, TSE
G.829 (In service} v B1, B2, B3, BIP-V, TSE
M.2100 v D51/E1/D53 FAS, E1 CRC, TSE
M.2101 v B1,B2, B3, BIP-V, TSE

Go back to top Go back to TOC

Optical Information (Page 3)

Page 3 displays the Optical module information which includes Vendor name, Part Number and Optical Wavelength.

Signal - Optical (Page 3)

: Analysis
= Summary
Signal

Vandor
Part Numbar

Vendor Rev

Frame
Pattern
Wavelength

ALMIERR Min Rate
Max Rate

m Transcelver
L s

RXT-6200_RXT6000e_Module_Manual

Histegram

Graph

ErrorsiAlarms

Optical

INISAR CORP.

EventLog ————

Signal

————————
Line BIP

Line AlS

TLX141ZMIBCL

0 Gigabit Ethernet - 10GBASE-LR; 10GBASE-LW;
0 Gigabit Fibre Channel - 1200-SM-LL-L;
SOMNETISOH - 164_1r; 1464.1;
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Signal > Optical Information (Page 4)
Page 4 displays the Optical module Power Measurement Graph.

Signal - Optical (Page 4)

Analysis Histogram Graph EvantLeg

Summary ErrorsiAlarms Signal
(< T+ I - > |

" LASER Off °
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7.2.5 Histogram

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

Page 1 displays the Alarms associated with the SONET Alarm.

Histogram - SONET Alarms (Page 1)

ErrersfAlarms Signal e~ T S—

Histogram Graph EvantLog =
e ¥ N
= Signal . Line BIF
SOMET Alarms |

Lime AIS
o Frame ne

= Pattern

* ALMERR

'm Page 1 of8 o

« The alarms and errors presented depend on the signal type and structure selected. A graphical timeline on the
horizontal axis indicates when the event occurred. The upper left and right arrows allow the user to scroll through the
measurement period while the + and — keys allow zooming in/out of the time axis.
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Histogram (Page 2)
Page 2 displays the Errors associated with the SONET Errors.

Histogram - SONET Errors (Page 2)

Errersidlarms Signal - —

Histogram Graph EvantLog

= Signal
SOMET Errers

| ‘;__\
Line AlS
. Frame L

o Pattern

. ALMERR

' m (4] Page 2 of 8
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Histogram (Page 3)

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

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

Histogram - P Alarms/Errors (Page 3)

Summany ErrersfAlarms Signal o . —

Analysis Histogram Graph EvantLeg -
pr———
<] [ - > | | *_ Line BIP

P Alarms/Errors
Lime AIS
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Histogram (Page 4)

Page 4 displays the Alarms and Errors associated with the STS Path. The measured parameters are:
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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)

Histogram - P Alarms/Errors (Page 4)

Summary Errersiflarms Signal e T —

Analysis Hittagram Graph EventLog

* Signal a o a a | . LineBIF

P Alarms/Errars

- Frame
= Pattern

* ALMERR
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Histogram (Page 5)

Page 5 displays the Alarms and Errors associated with the Virtual Tributary (VT).

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

Histogram - VT Alarms/Errors (Page 5)

Summany ErrersfAlarms Signal At ;

Analysis Histogram Graph EventLog

¥ -'I
| a o | | © Line BIP
|

VT Alarms/Errors

Line AIS
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Histogram (Page 6)
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Page 6 displays the Alarms and Errors associated with the VT Path. The measured parameters are:

UNEQ-V (VT-Unequipped)

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

Histogram - VT Alarms/Errors (Page 6)

Summany ErrersfAlarms Signal

Analysis Histogram Graph EvantLeg =
PN,
< [ - I | | © Line BIF

VT Alarms/Errors

_,_
Start ’

Line 215

LASER Off
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Histogram (Page 7)

Page 7 displays the Alarms and Errors associated with the payload. The measured parameters depend on the payload
selected.

Histogram - DS1 Alarms (Page 7)

Errersidlarms Signal - —

Histogram Graph EvantLog
s signal Lina EIP
B51 Marms
AT,

| Line AlS
. Frame L

o Pattern

* ALMERR

[ ) Files
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Histogram (Page 8)
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Page 8 displays the Bit Errors associated with the test pattern.

Histogram - BERT Alarms/Errors (Page 8)

. Frame

Summany Errersfdlarms
Analysis Histogram
> | Signal B O B 2

Graph

BERT alarms/Errors

BIT

- Pattern

* ALMERR

Y Filas
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7.2.6 Graph

Signal

EventLog

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

FAS
Bl

B2
REI-S
B3
REI-P
BIP-V
REI-V

PDH/DSn errors depending on payload

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

Graph (Page 1)

Summary Errersidlarms

Analysis Histogram

o Signal g 8 a

= Frame

= Pattern

* ALMERR

Page 1of 11
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7.2.7 Performance Analysis

G.821 Analysis

Summary Errersialarms
Analysis Histogram Graph

ES

. SES
B W (45 )

Signal
EventLeog

UAS (s)

EF5

Result

(4 Fage 1of2 O

“LASER OFf

The Analysis tab displays measured objectives from ITU-T performance tests selected from the Measurements tab
(Setup > Measurements). Please see Analysis for information on the Analysis tab and test definitions. For a brief

description of supported G-Series and M-Series performance tests as well as setup instructions, please see

Performance Analysis.
Go back to top Go back to TOC
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7.3 Results: OTN

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

7.3.1 Summary

The Summary tab displays a summary page of test results and parameters. At a glance, the user is able to see if there
are any alarms, errors or signal failure pertaining to the OTN/SDH signal and its payload. And also shows OTN/SDH
mapping information that can identify the setup in results.

Summary (Page 1)

Analysis Histegram Graph EvantLeg
Summany Errorsilarms Signal

= Signal ST: 3108 14:02:47 ET:00M0:00:55

LOS Alarm

OTH Alarms
OTHM Errors
SDH Alarms

= Frame

= Pattern

- ALM/ERR SDH Errers
Azl bl L “LASER OFf

: m PDH Errers

MNo errors - OK

(4] Page 10f3 O

And also shows OTN/SDH (or OTN/SONET) mapping information that can identify the setup in results.
¢ RX Mapping

Summary (Page 2)

Analysis Histegram Graph EvantLog
SLmmnany Errorsiflarms Signal
S0H Mapping [Fx]

Al
¢

-

= 1 Files. (<

o TX Mapping
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Summary (Page 3)

Analysis Histegram Graph Event Log

Summary Errorsilarms Signal

SDH Mapping [Tx]

| Al ; “LESEROR

s
*

<
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7.3.2 Errors and Alarms

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

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

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

e Green: No error or alarm is present

e Red: An error or alarm condition is detected and is currently present

e 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 (Page 1)

Analysis Histegram Graph Event Leg
$l.|mma_ﬂf Errorsidlarms glgnﬂ

Ow  Ow  Qdu RS M5 Ay HP TU LP E1

Tim
m " LASER Off *

< Pagelof14 O

« Tapping the individual soft LED will automatically link directly to the applicable result screen which provides
detailed information.
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The LED headers are described in the table below:

Alarm Definitions and Descriptions

oTu Optical channel Transport Unit
apu Optical channel Data Unit
oPU Optical channel Payload Unit

RS Regenerator Section

MS Multiplexer Section

AU Administrative Unit

HP High Order Path

TU Tributary Unit

LP Lower Order Path

El 2Mbit/s signal {depend on payload selected)
PAT Pattern detection (PRBS, User, fixed words)

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

LOF

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

3 ms respectively

OO0F

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

00mMm

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 8192 bits

OTUHAE

Incoming Alignment Error

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

- I1AE = 1 with ermor

- 1AE =0 no ermmor

. Status (STAT)

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

OTU-8DI

Backward Defect Indication

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

. BDI = 1 indicates OTUk backward defect

- BDI = 0 otherwise

OTuU-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 0 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 0 to 8: SM BIP-8 error count
value 9 to 15: no SM BIP-8 errors
value 11: SM BIAE

BIAE

Backward incoming alignment error
-S5M 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 0 to 8: SM BIP-8 error count
value 9 to 15: no SM BIP-8 errors

ODU-AIS

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

opu-0c

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

ODU-LCK

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

ODU-BDI

Backward Defect Indication
- PM byte 3, bit 5 = 12 5 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.

ODU-TIM

Trail Trace Identifier Mismatch

SDH/PDH alarms are described previously

Go back to top Go back to TOC

Errors/Alarms (Page 3)

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

Errors/Alarms (Page 3)

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

ol ol o] o] o] O
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Errors/Alarms (Page 4 & 5)

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

Errors/Alarms (Page 4)

Histegram Graph Event Leg

Errorsfalarms Signal

OTU Alarms

00m0:05:15|
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Errors/Alarms (Page 5)

Histegram Graph Event Leg ‘T

o Errorsidlarms Signal e —
.__I
Signal OTU Alarms el
Q000543 | ¢ a0 AIS .
Frame

Pattern

ALMIERR ]

<

The alarms associated with the Section and Line are displayed separately for ease of interpretation.
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Errors/Alarms (Page 6 & 7)

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

Errors/Alarms (Page 6)

Histegram Graph Eventleg | ~ Stop

Errorsialarms Signal

ODU Errers Sll

00/D0:0T 44|
6.5E.08 [
13609 [
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Errors/Alarms (Page 7)

Histegram Graph EventlLeg - Stap
— Errorsidlarms Signal —
= Signal CDU Alarms =

00/00:053:42 | S EETEET

= Frame .
| 'rr
= Pattern e ———

= ALMMERR

QPU Alarms |

(4]
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Errors/Alarms (Page 8 to 14)

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

See SDH details in Section 7.1
Signal (Pages 1 to 4)

The signal tab displays the Level, Frequency and related screens.

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

Signal (Page 1)

Histegram Graph EvantLeg | -T
Errorsialarms Signal |

Level

SAT I

Rx Optical
Power
[4Bm]
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¢ Frequency (Page 2)
o The received signal frequency and offset is measured and displayed.
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o For OTN signals, the measurement is performed on the optical interfaces (SFP+ for OTU-1 and OTU-2).

o OTN Current: Indicates the frequency of the input signal

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

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

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

o SDH Current: Indicates the frequency of the SDH or SONET signal carried with the OTU frame

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

Signal (Page 2)

Histegram Graph Evant Leg

Errorsiflarms Signal

= Signal Frequency

. Frame

= Pattern

ALMERR |5DH current (bps)
2M current (bps)

LY iles
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¢ Optical Information (Page 3)
o The Optical Transceiver (SFP or XFP) information including Vendor name, Part #, Firmware revision #,
Optical Wavelength, Min/Max bit rates supported and Dynamic Range

Signal (Page 3)

[ Analysis Histegram Graph Evant Leg
—_— Summary Errorsiflarms Signal
= Signal Optical

Wandor

e Part Mumbar

Vendor Rev

= Pattern
Wavelength

* ALMERR Min Rate
Max Rate
m 0 Gigabit Ethernet - 10GBASE-LR: 10GBASE-LW;

0 Gigabit Fibre Channel - 1200-SM-LL-L;
SOMNETISOH - 164_1r; 1464.1;

m Transcelver
s T
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o Optical Histogram (Page 4)
o Displays the Optical Transceiver Power Measurement Graph.
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o This is useful for troubleshooting defective XFPs or for monitoring intermittent optical power fluctuations

Signal (Page 4)

Analysis Histegram Graph EvantLog
Sumiman ErrorsiAlarms Signal
[+ [ - (R~ |

“LASER Off
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8.0 SDH/PDH Alarms

Accessing Alarm Generation and Error Insertion

Tap on Home (main menu) >Advanced Mode> Alarm/Error

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

Alarm Setup

Pattern Error Type

Errar Flow

Go back to top Go back to TOC
8.1 Alarm Generation

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

¢ 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

Alarm/Error Generation

Alarm
POH
ZM LOS

Continuous
Errer
POH
PDH Errer Type 2M CODE

Error Flow Single

Go back to top Go back to TOC
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8.1.1 PDH Alarms

The following PDH and T-Carrier alarms can be generated:

E1 signals: LOS, LOF, AIS, RDI
E3 signals: LOS, LOF, AIS, RDI
E4 signals: LOS, LOF, AIS, RDI
DS1 signals: AIS, Yellow, idle, LOS, LOF
DS3 signals: LOS, LOF, OOF, AIS, Parity

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

PDH Alarm Type
FDH v
hd
POH Alarm Type

" 2M AlS v

M LOS

de ; Y AT

PO or T 2M LOF v
2M RO =
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8.1.2 SDH Alarms

The following SDH Alarms can be generated:

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

o Payload alarms (depends on payload): DS1-AIS, DS1-LOF, 2M-AIS, 2M-RDI, 2M-LOF, 34M-AIS, 34M-
LOF, 34M-RDI, 45M-AIS

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

= ————
Alarm Etart .

Alarm Mode

SOH | M FAS
SDH Alarm Type
SDH Ll:.ls w

Errar Mode SOH LOF

PCH Errer Type FOH MS AlS
SDH WS ROI

—
_ AlarmiErr

Error Flowr
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8.1.3 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:AIS, 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

o PDH Payload alarms (depends on payload): DS1-AIS, DS1-LOF, 2M-AIS, 2M-RDI, 2M-LOF, 34M-AIS,
34M-LOF, 34M-RDI, 45M-AIS

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

OTN Alarm Type

Alarm Etart "

Alarm Mode OTH

0 L | | OTUFAS

(b T 1S
CT Alarm Type v
OTHLOS oTNLGS

Errar Mode * MarmiErr
OTH Errar Type

Errar Flaw

“LASER Off
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8.2 Error Insertion

OTN, SDH, PDH and T-Carrier errors can be generated.
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Alarm
Alarm Mode OTH
.. [T (T Alarm Type OTN LOS

Alarm Flow Cantinuous

e
Start 1

OTL FAS

||

g —
aGTHNLOS
Errar

OTM
OTH Errar Type OTUFAS
Error Flowe Slngle

A
_ AlarmiErr

||

“LASER Dff

8.2.1 PDH & T-Carrier Errors

The following PDH and T-Carrier errors can be inserted:

E1 signals: Code, FAS, CRC, REI, E-bit, Bit
E3 signals: Code, FAS, Bit

E4 signals: FAS, Bit

DS1 signals: Code, FAS, Bit

DS3 signals: Code, FAS, Bit

PDH Error Type

Alarm Mode
. IETN |FOH Alarm Type

Alarm Flow POHEMOTTIPS ras| V] [m—
N Ltiiies, | -
=k r bl 2M CODE |

g W— R

PDH Error Type

Error Flow
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8.2.2 SDH Errors

The following SDH errors can be generated:

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

——————
Start
Alarm Made ——

m SDHFAS

SO Error Type I
e
sSDHLOS

: AT
Errar Made * MlarmiErr

SDH Errer Type

Error Flow
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8.2.3 OTN Errors

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

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

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

OTN Error Type

fi .
Alarm TLart .
OTH ————

OTUFAS

A ——
OTNLUS

Errar Maode * MarmiErr
OTH Errar Type

Errar Flow

“LASER Off
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Error Flow: OTN, SDH, SONET, PDH signals
Injects different anomalies into the transmit signal. Error insertion flow modes include:

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

« Rate: Specific rate between 1x1073 and 5x10°6

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

Pattern Error Type

Errar Flow

Alarm Generation/Error Insertion

At any time during the test process, tap the Error Injection or Alarm Generation buttons to inject errors or generate
alarms.

Go back to top Go back to TOC
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9.0 OTN Tools
9.1 Shortcuts

Accessing OTN Tools

Tap on Home (main menu) > OTN Tools

OTN Tools Menu

P8l Overhead Overhead S
bl Analyzer Generator e

.

OTHLOS
Paylcad Trace
Labels Identifier Alarmierr

fl_ﬁ TCM Tasks “LASER OF

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
Trail Trace Identifier:
o TTI 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 TTI contains the so called Access Point Identifiers (API) which are used to specify the Source Access
Point Identifier (SAPI) and Destination Access Point Identifier (DAPI).
o The APIs contain information regarding the country of origin, network operator and administrative
details.
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.
s 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.
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.

Go back to top Go back to TOC
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9.2 Overhead Analyzer & Generator

Tap the Overhead Analyzer icon to display the OH screens shown below.

Overhead Analyzer Menu

Bnalysis
M

Signal

TTI EIF BEl

T 24 00 o0 QO
Frame

Prattern

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

Byte Analyzer

OTU FAS

9.2.1 OTN Frame Analysis

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

e Frame Alignment Signal (FAS)
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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
¢ MultiFrame Alignment Signal (MFAS)

o Byte is used to extend command and management functions over several frames
o The MFAS counts from 0 to 255, providing a 256 multiframe structure
Go back to top Go back to TOC

9.2.2 Optical Transport Unit (OTU) Analysis

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

b | (=1 ra
[ Fas  [mras|l ISwID | leee0]| BRES |

[ eer |E[E[res]

Operatorn
Specific

¢ 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 TTI is distributed over the multiframe and is 64 bytes in length. It is repeated four times over the
multiframe.

SM TTI Type

Byte Analyzer

OTUSMTTI
1

VEEX SAP| TRACE
YEEX DAP| TRACE

COPERATION BYTES FOR LISER DEFINE

¢ General Communication Channel 0 (GCC0)

o Clear channel used for transmission of information between OTU termination points
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GCCO Type

|
= Signal

. Frame
. Pattern

T ALMERR

L J Files

Byte Analyzer

OTU GCCO

Reserved (RES) bytes are currently undefined in the standard.
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9.2.3 Optical Data Unit (ODU) Analysis

The ODU overhead is divided into several fields: RES, PM, TCMi, TCM ACT, FTFL, EXP, GCC1/GCC2 and

APS/PCC.

1 3 4 5 T 8B

10 11 13 14

PM and TCMi (i = 1..6)

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

¢ Path Monitoring (PM)

SAPI

- -
> .
- | i i -
.-"-. - o
o~ "

s
",

DAPI

BEI E

STAT

Operatol

Specific]

STAT : Status

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

Byte Analyzer

ODUPM TTI

1

WEEX SAP| TRACE

VEEX DAP| TRACE

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

o The STAT subfield is used in the PM and TCM:i fields to provide an indication of the presence or absence
of maintenance signals.

TCM1 BEI Type

Byte Analyzer
pre—— e —
|
> signal Type 0DU TCM1 BEI
Byte

o Frame Value

Bit5: EDI
= Pattern

Bits 648: Request

. ALMERR In use witheut LAE

L} Files
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¢ Fault Type and Fault Location (FTFL)

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

QDU FTFL

Farward Indication

Mo fault

ITU-T G.709 Figure 15-20

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

ITU-T G.709 Figure 15-6
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o Experimental (EXP)
o Field not subject to standards and is available for network operator applications
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Byte Analyzer

> Signal ODuU EXP

= Frame

. Pattern

= ALMERR

L J Files
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¢ 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
_|

> Signal oOpuU GCC

. Frame

= Pattern

 ALMERR

Go back to top Go back to TOC

¢ 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
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APS/PCC Type

Byte Analyzer

|
Signal Type QDU APSIPCC

Byte

- Frame Value

Bits 1-4: Request
. Pattern |

o ALMMEERR |BRS:A Mo APS Channal
Eit6: B i+1

5 TR Eit7: C Uni-directional
m Brte:D Mon-Reveartive
LY Files
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9.2.4 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

LED'S. Byte Analyzer
[P ——

|
Signal Type QOFU PSI

- Frame Decode Async CBR

- Pattern

* ALMERR

LY Files

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

Columns
15 16 17
2 RES JE IS
3 | res | J TN
4 PS| NJO | PJO
12345678
/ JC |  Reserved | JC
0 PT
1
PSI
) RES JC (bits 7.8) NJO PJO
755 00 Justification Data
(1] Data Data
10 Not generated
1 Justification | Justification
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9.3 Payload Label (Payload Structure Identifier)

Tap the Payload Label icon to display the screen shown below. Tabs for Tx and Rx label settings are provided.

Payload Label

- Pattern

T ALMERR

'" -

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

RXT-6200_RXT6000e_Module_Manual

Async CBR
Experimental

Bit stream wi octet timing
Bit stream wie octet timing

(W 10f2 [

Page 118 of 387



sash LB Eex cnde Interpretation
1234 5678 (Note 1)

0000 0001 0l Experimental mapping

oooo ao1o a2 Asynchronous CBR mapping

0000 o011 03 Bit synchronous CBR mapping
0000 a1oo () ATM mapping

0000 010l a3 GFP mapping

0000 orto 06 Virtual Concatenated signal

ool 0000 10 Bit stream with octet timing mapping
nool 000l 11 Bit stream without octet timing mapping
oo1o art1o 20 ODU multiplex structure

0101 a1l 33 Mot available

0110 0110 66 Mot available

1000 XNNX 80-8F Reserved codes for proprietary use
1111 11 FIy MULL test signal mapping

1111 1110 FE PRBS test signal mapping

1111 1111 FF Mot available

Go back to top Go back to TOC

9.4 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.

Trace Identifier (Trail Trace Identifier)

EX SAP| TRACE

EX DAPI TRACE

Trail Trace Identifier

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

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

TCM Tasks

Results are available for up to six tandem connections. The counts are numbers of seconds containing the error or
indication.

Tandem connections and corresponding source and sink functions are defined in ITU-T G.707, G.709, and G.783.

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

AIS: TC Alarm Indication Signal

LCK: Locked Defect

BDI: Backward Defect Indication

TAE: Incoming Alignment Error

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

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

10.1 SDH Tools

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

10.1.1 Shortcuts

SDH/SONET Tools Menu

Overhead Sart

Generator ”—
“SDHTAS

Trace %0H T
Identifier

T
<=

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

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

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

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

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

o 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.

o 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.

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

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

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

Go back to top Go back to TOC
10.1.2 Overhead Analyzer

Tap the Overhead Analyzer icon to display the OH screens shown below. There are tabs for:
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e SOH RX, which displays the bytes associated with the Section/LINE Overhead

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

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

SOH

E.—.
HE

81 81| Bt

8:

2288

v

o

-4}

£ 83| 8™
@2: 21
A

;ﬂg: | B
L

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

Section Overhead

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

Section Layer
Framing Bytes (A1/A2)

o The A1/A2 bytes indicate the beginning of the STM-N frame and provide a frame alignment pattern
o Al is the Ist framing byte: 11110110 (Hex F6)
o A2 is the 2nd framing byte: 00101000 (Hex 28)
o Both Al and A2 bytes are unscrambled
e The Frame Alignment Word of a STM-N frame is composed of (3 x N) A1 bytes followed by (3 x N) A2 bytes

Al [Framing] Byte

Byte Decoder

> Signal Byte A1 [Framing]

Walue

s Frame Binary

. Pattern

- ALMERR
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Path Trace Byte (J0)

o Regenerator section trace

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

e Used for continuity testing between regenerators

B1 Byte (RS-BIP)

o 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
e The checksum value is placed in the RS overhead of the following STM-1 before scrambling

Path Trace Byte (J0)

Byte Decoder

Byte JO [R5 Path trace]

= Signal
Langth 16 Bytes
Frame Trace VEEX RS

. Pattern

 ALMERR

Order Wire Byte (E1)

e Local order wire channel for voice communication between regenerators, cross connects, hubs and remote
terminal locations

F1 Byte
e Section user channel
o Byte is allocated for user purpose to carry proprietary messages
e The channel is terminated at each regenerator location

Data Communications Channel Bytes (D1/D2/D3)

e Data Communications Channel (DCC)

e DI, D2 and D3 together form a 192kbps message channel for OAM purposes
o [t can generate internal or external messages

e [t can also be used as a BER function

Pointers

AU Pointers Bytes (H1/H2/H3)

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

T Byte Decoder

> Signal Byte H1 [AU Painter]

Value

s Frame Binary
. Pattern

ALMERR
X RE|

Go back to top Go back to TOC

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

e Its calculated over all the bits of the STM-1 frame except those in the Regenerator Section overhead

e The computed checksum is placed in the MSOH of the following STM-1 frame

K1 Byte (APS-Linear)

o Used to activate and deactivate the switching between the main and protection paths on a multiplexer section
o 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
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K1 Byte (APS-Linear)
Byte Decoder

— e —
Signal Byte K1 [APS Linear]
Value

= Frame Meseage

| MNe Request

o Pattem
Channel i)

ALMERR
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K1 Byte (APS-Ring)

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

K2 Byte (APS-Linear)

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

K2 Byte (APS-Ring)

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

K2 Byte (APS-Linear)

Byte Decoder
L] |

= Signal Byte K2 [APS Linear]
Value

Frame Channel

Path

. Pattern

T ALMERR |

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

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

S1 Byte (Synchronization Status)

o 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
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1101 Stratum 3e

1110 Previsional by the Network Operator
1111 Not used for synchronization

Other bytes are reserved

S1 Byte (Synchronization Status)

—— Byte Decoder

T Signal Byte 51 [Sync Status)

Value

Frame Channel

Message
. Pattern |
Quality unknawn

T ALMERR

Order Wire Byte (E2)

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

Go back to top Go back to TOC
Path Overhead Layer

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

e J1 byte (STS Path Trace)

o High Order VC-N path trace byte

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

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

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

o The message is transmitted one byte per VC-4 frame
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J1 Byte (HP Path Trace)

e B3 byte

o Even code parity which determines if a transmission error has occurred over a path

Frame
Pattern
ALMERR
. e
g

Byte Decoder

J1 [HP Fath trace]
1€ Bytas
VEEX HP

o Its value is calculated over all the bits of the previous VC-4

o The computed checksum is placed in the B3 byte before scrambling

¢ 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)

C2 byte structure per ITU-T G.707 racommandations
Bits 1tod | BitsSto 8 Hex value Description

0ooo oooo 0o Uneguipped

nooo oom 01 Equipped non-specific

0ooo ooto 02 TUG structure

0ooo oo 03 Locked TUen

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

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

0oo1 oo 13 ATM mapping

ooy o100 14 MAN DQDE mapping

0001 o1 15 FOO! mapping

aoot 1000 18 HOLC/LAPS

oon1 1010 14 10 Gigabit Ethernet mapping (IEEE 802 .3)

0o 1019 1B Ganetic Framing Protocal (GFP)

00 1100 ic 10 Gigabit Fiberchannel mapping

ooio oooo 20 Agynchronous mapping of OOk

1111 oooo FE TU-T D181 test signal mapping

111 111 FF WVC-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

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

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

o Bits 6-7: Enhanced RDI information to differentiate between payload defects (HP-PLM), connectivity
defects (HP-TIM, HP-UNQ) and server defects (HP-AIS, LOP)

G1 Byte (HP Status)

Byte Decoder

G1 [HP Status]
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e F2 byte (HP user channel)
o High Order Path user channel
o VC-4 path user channel used for communication between path elements

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

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

K3 byte (HP APS)
o Bits 1-4 are used for protection switching of VC-3 & 4 paths.
o Bits 5-8 are a currently not used

N1 byte (HP)
o Allocated to provide a High Order (HP) Tandem Connection monitoring function for contiguously
concatenated VC-4, VC-4 and VC-3 levels.

= 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 OFEI 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-
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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

e VS5 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-RFT (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)

VS Byte (VT signal label)

Byte Decoder

Byte V5 VT Signal Label]
Value

BEIP

REI

RFI

Labal
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e J2 byte (LP)
o Used to transmit a configurable 16-byte identifier that enables the receiving path to continuously verify its
connection with the transmitter
o Uses the same byte structure as the JO and J1 bytes

e N2 byte (LP)
o Provides LP/VT tandem connection monitoring function (LP-TCM) for the VC-11 and VC-12 levels
= Bits 1-2: even parity error checking BIP-2 for the tandem connection
Bit 3: Set to “1”
Bit 4: Incoming AIS indicator (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:
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» 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

M2 byte structure per I[TU-T G.707 recommendations

Bit 1 z Bit 2 Bit 3 Bitd Bit S Bit 6 Bit ¥ Bitg
BIF-2 Fieed [1] [-AlS TC-REI QEl TC-AP1, TC-ROM,
OO0, Reserved

¢ 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

K4 multiframe structure per iTU-T G.707 recommendations

el Gl Eed B — | et T O R
L L o R o R (ool RS o el e o s P e e e i i g i £ bl

8z
BE
0E
LE
[

Multiframe Alignment Signal Extended Signal
Frarme count | Seq. Indicator | Label

< | 0 A0 A O O O D 0 T A0 o A

K4 byte structure per ITU-T G707 recoemmeandations

Bit 1 Bit 2 Bit 3 Bit4d Bit 5 Bit & Eit 7 Eit B
m
By (1]
2 | 03 g s S
< 8 =
b8 |283 & S ?
Ta 25 & o B @
= N w W= = =3
@ o = o E o
2 | S = ® *
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e Summary
o The Summary tab displays the summary screen listing the major bytes of the received SDH signal.
o Displays the Path Trace Identifiers (JO, J1, J2), APS (K1, K2), Synchronization status (S1), and HP (C2)
and LP (V5) Signal Label bytes.
» 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)
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Summary

Summary

Path Traces

(SP) indicates a space between the message characters.
The message is displayed in red when an alarm condition is detected.
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10.1.3 Overhead Generator

SOH

88| 3

ﬂ 81 81| B

%as 8: | u8
5= 2 =

i

2T 80 5 =
FEAERRS o

e8|

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

e SOH TX, which allows editing of select bytes associated with the Section Overhead. Editing of JO, K1, K2, S1
is permitted as follows:
o Hexadecimal value using pop-up keypad.
o Binary values using simple on-screen bit toggle or pop-up keypad.
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o Convenient drop-down selections. In some instances, the selections will be available over multiple pages.

« While programming of most overhead bytes is possible using the OH Generator feature, dedicated functions are
available for Pointer Tasks, Payload Labels, Trace Identifier, APS Testing, TCM testing. In some instances, more
advanced editing is possible using the dedicated functions.

S1 Byte from SOH

Byte Generator

Byte 51 [Sync Status]

Value

Channel

Message

o 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

C2 [HP Signal label]
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Overhead Generator

Programming most overhead bytes is possible using the OH Generator feature, however
dedicated test functions are available for Pointer Tasks, Payload Labels, Trace Identifier, APS
Testing, TCM testing.

In some instances, more advanced editing is possible using the dedicated functions.

Go back to top Go back to TOC

10.1.4 Pointer Tasks

Tap the Pointer Tasks icon to display the Pointer testing screens.

SDH/SONET Tools Menu

Overhead Start

Generator —
" SDHFAS

PNl Pointer Wl Trace TSR
ﬁ’-" Tasks Al (dentifier

R
<=

10.1.4.1 Pointer Analysis

Pointers keep SDH signals synchronous by compensating for timing differences without having to use stuffing bits.
Pointers are allowed to move up or down every three frames however the actual rate should be slower. The
Administrative Unit (AU) and the Tributary Unit (TU) each has its own pointer and the unit has two tabs for
displaying the values and measurements.

¢ 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").

Difference and Sum
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Analysis > AU tab

Ganerator Stap

_ * SOHFAS °
= Signal ALl Pointer

S5 Bits “SOHMS RDI
Pointer Value
LoP
PJE
. ALMERR NJE

MNDF
. T | Ciff

Sum

1 W™ implied Offset [ppm)

- Frame

. Pattern

[ ) Files

e For TU pointers:

o Pointer value
LOP (Loss of Pointer)
PJE and NJE
NDF or New Data Flags
Difference and Sum

[e]

[e]

[e]

[e]

Analysis > TU tab

Ganerator Stap

Si " SDHFAS
- Signal TU Painter

Pointer Yalue “SOH WS ROI
Lop
puE e
MNJE
. ALMERR NDF

Dif
. [ |sum

Implied Offset [ppm]

- Frame

. Pattern

[ ) Files
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10.1.4.2 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.
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Generator > AU tab

~ Signal

Basic
SDH [10]
QOFF

[ — Adjustment

. Frame

- ALMERR Insertion
Cantinuaus

.. I |Interval 100

e For TU pointers
o TU Pointer value: Set value in a range of 0 to 784 (TU-3) and 0 to 139 (TU-12)
o TU-11 Pointer value: Set value in a range of 0 to 109 (TU-11)
o Increment (INC) or Decrement (DEC) pointer value by 1 byte is single steps

Generator > TU tab

= Signal

Frame
~ Adjustmaent

- Pattern
Insertion
. ALMERR Continuous
100

L] ries
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10.1.4.3 Pointer Sequences

The Pointer generator is also able to generate Standard ITU-T G.783 and ANSI T1.105.03 and Bellcore GR-253
sequences as follows:

¢ 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
o Select Dec to decrease the pointer value
o Select New Value to set new pointer value
o 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)
o Transient Burst: Generate changes in the phase of the pointer adjustment
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o Periodic: Generate periodic changes in the pointer value
o 87-3: Generate an 87-3 pattern (87 consecutive pointer adjustments, 3 consecutive pointer value, with no

adjustments)

o 87-3 Add: Generate an 87-3 pattern (87 consecutive pointer adjustments, 3 consecutive pointer value, added to
have an additional pointer value)
o 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

s 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 tab

= Signal

Generator

—————
Start

. '_,.'.—.:‘_I

BIT

T SDHLOS

_ AlarmlErr

T LASER Off
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Sanghe Allermating Singhe of opposite potanty *-

Regular Add Regular plus one double +&Add

Regular Cancel Regularwith cne missing #&Cancel
Double Altemating Double of oppasite polarity -

Single Single *

Burst Burst +++Burst

873 STS periodic 87-3 patiem +8713

87-3Add STS periodic 87-3Add position +8TB& A
87-3 Cancel 5T8S penodic 87-3 Cancel position +8713 & Cancel
Periodic Add Periodic Add position | +Periodical & Add
Penodic Cancel Penodic Cancel position j +Penodical & Cancel
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G.873>TU tab

—————
Start

T Signal . L

* EDHLOS
Frame

m
Pattern

ALMERR

LY Fies

Pointer Sequence Testing

e It is recommended to run one sequence with positive adjustments followed by a
sequence with negative adjustments. Performing the measurement at the maximum
positive and negative frequency offset applicable to the line rate increases the stress on
the pointer processor.

¢ The test procedure includes an initialization period followed by a cool down period of
30 seconds with no pointer movements.

Go back to top Go back to TOC
10.1.5 Trace Identifier

Tap the Trace Identifier icon to display the path trace testing application and screens.

SDH/SONET Tools Menu

—— -
- Generator e
= Signal e SOH FAS

-
Trace SOH WS RDI

i i wAll |dentifier : _

. Pattern

APS Testing

; “TisER oA
TCM Tasks

Wl Round Trip
ﬁ/‘ Delay
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There are dedicated tabs for Transmitted and Received (expected) path traces and setups.
10.1.5.1 Transmitted Traces (TX)

e JO [RS]: Regenerator section trace

o Program a 1 or 16-byte identifier to check the connection between regenerators
e J1 [HP]: High order path section trace

o Program a 16 or 64-byte identifier to check the high order transmission path
e J2 [LP]: Low order path section trace

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

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

TX - JO [S]

Stap

- “SONET FAS
e Sigral S Trace Len Y

(T ——
5 Trace Line RDI

T

. Frame
. Pattern

T ALMERR

g P—
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10.1.5.2 Received Traces (RX)

e JO [RS]: Regenerator section trace
o Program a 1 or 16-byte identifier to set and check the expected trace
o Enable or disable the TIM (Trace Identifier Mismatch) alarm

o 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
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RX -JO [S]

—

o Stap

“SONETFAS

5 Trace Len

—

5 Trace “Lina ROl
TiM Enakled

& Frame

o Pattem

o ALMERR
. W
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10.1.6 Payload Labels

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

SDH/SONET Tools Menu

%
Start

Generator e
“SDHFAS

= i’y
Trace “SDH WM& ROl
Identifier .
i y - rr

L7780l APS Testing
>4 . F LASERM 3
L7720 TCM Tasks

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
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TX C2 [HP]

BIT

TUG Structure hJd| © SDHLOS

= =
. Alarm/Err

> ALMERR
" LASER Off *

LY Fies

e VS5 [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

TX V5 [LP]

|| —

BIT

" SDHLOS

: g
o Alarm/Err

" LASER Off *
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10.1.7 APS Tasks
10.1.7.1 APS Timing

This function measures the Automatic Protection Switching (APS) limits of the network. APS applies only to the
Multiplex sections of a SDH network and enables network elements to re-route traffic to a backup circuit in the event
of network failure or problems. The protection mechanism is coordinated by the K1 and K2 bytes in the Multiplexer
Section Overhead.

o 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
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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~ to 1 x 107
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, TU-AIS, 2M-AIS, 2M-LOF, LSS and TSE (bit errors)
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
Start: Press to begin the test

APS Timing Setup

| s i T

Sensor

o APS Test Procedure:
o The test set should be connected to a tributary port of network element or transmission system to ensure

that the switching time is measured for the service transported by the SDH network
o Ensure that no errors or alarms are present on the transmission system because this will impact the

measurement
o The measurement will be triggered depending on the condition configured
o The test set measures how long the AIS event remains present after the event is first recognized and will

continue to measure the total disruption time in the event of multiple disruptions
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AlS or BER > 2 x 104

Measured APS time
Maximum 200ms

M Measured APS time
= Maximum 4000ms

Figure 1: Perfect service disruption

Start AlS or BER = 2 x 104

m

L

L ]

N

Measured APS time
Maximum 200ms

P Measured APS fime
~ Maximum 4000ms

Figure 2: Multiple service disruption or micro interrupts

E— APS Timing

]
Satup

= Signal Sensor

Switch Limit [ms]

= Frame

Pattern
Results

ALMERR
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10.1.7.2 APS Sequence

The associated K1/K2 sequence and received K1/K2 bytes may be captured.
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Event Details

APS Timing APS Sequence
Lo
= Signal Event Details

Byt 00000000
Frame z Mo Regquest
Null Chanrel

P LacuD TH2 | 00000000
Mull Channel
T ALMERR : ]
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10.1.8 Tandem Connection Monitoring (TCM)

HP Setup

= Signal Setup

= Frame

UMNEQ
AlS

o ALMERR |ODI
IEC

o e |RE|
= QEl
L Files

- Pattern

o 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 VCI

o .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
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N1 byto struciurs

bt | 2 | b3 | b 5 | be b7 | b8
IEC TC-REI [e] 4] TC-APId, TC-DI,0DI,
{1AIS) rasarvad
MNZ byto atruciure
1 | b2 %] b4 '3 bE b7 | e
TC-BIP 1" 1als TC-REI OEl | TC-APId, TC-RDI,0DI,
resarvad
[ B Incoming Error Count. Indicates LALS wier set to 11107 { s baelow )
LA Incoming Al alarm
TC-REL: Tandem Connection Remote Error Indication
OEL Crutgoing Error Indic ation
TC-AP: Tandem Connection Acoess Point ldentifier { 16-byte mossagoe)
TC-RIN Tandem Connection Remote Defect Indication
ol Chnmgoing Defoct Indication
TC-RP Z-bit Bit Inverleaved Parity for Tandem Conneciion
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10.1.9 Tributary Scan

This function requires VC12 or VT-1.5 mapping and allows for a quick check of the signal structure, trace identifier,

and the payload.

An important part of any Add Drop Multiplexer (ADM) installation process is the verification of the path routing.
Considering that an STM-1 contains 63 x VC-12’s and a STM-4 contains 252 x VC-12’s checking each path manually

can be very time consuming.

The unit automatically performs a sequential BER test on each SDH tributary (C12 channel) - mapping can be either
via AU-4 or AU-3. The unit checks for alarms in the received signal, the SDH structure, and for synchronization of the

selected test pattern in all channels. The result for each channel is entered in a table:

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

¢ Report: Pass (OK)

e J2 trace: Corresponds to the VT trace being transmitted
o Label: Corresponds to the V5 byte signal label being transmitted

Tributary Scan

VEEX LP

= Signal

EXLP

VEEX LP

- Frame

. Pattern

. ALMERR

[ ) Files
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10.1.10 Round Trip Delay

The Round Trip Delay (Propagation Delay) measurement works by sending a test pattern with an error. The time it
takes for the error to reach the receiver is the propagation time through the network.

e Select SDH as TX/RX standard.
e View the Round Trip Delay of a looped back signal.
o Set check box on Setup RX pattern to Out-of-Service.

Round Trip Delay Results

| Time [ms]

T Signal Result

& Frame
. Pattern

. ALMERR

m .
|
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10.1.11 Jitter and Wander

For more information on Jitter and Wander, please see Jitter and Wander Application.
Go back to top Go back to TOC
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10.2 SONET Tools
Accessing SDH/SONET Tools
Tap on Home (main menu) >SONET/SDH Tools

10.2.1 Shortcuts

SDH/SONET Tools Menu

Overhead Sart

Generator ”—
“SDHTAS

Trace TDH T
Identifier

T
<=

e 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.

o Pointer Tasks: Displays both STS and VT pointer values and generates STS and VT pointer movements.
Pointer sequences according to Bellcore GR.253 recommendations are also possible.

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

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

o 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.

o TCM Tasks: Used to analyze or edit the sequence of Z5 and Z6 TCM bytes by generating alarms and errors in
the Tandem connection sub-layer.

e Tributary Scan: Used to scan individual or multiple tributaries to verify routing and error free operation.
Available in VT-1.5 or VT-2 mode

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

Go back to top Go back to TOC
10.2.2 Overhead Analyzer

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

e SOH RX, which displays the bytes associated with the Section/LINE Overhead
o POH RX, which displays the bytes associated with the Path Overhead
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e Summary, which displays the Path Traces (JO, J1, J2), APS (K1, K2), Synchronization status (S1), STS Path
(C2), and VT Path (v5) Signal Label bytes

SOH
3] - AR AA

® | o | B | & | @ | 8 | & | &

¥ | & | o | & | @ | o | 8 | @ | o
MR W R [ R [ R [® (B ®

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

Section Overhead

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

Section Layer
Framing Bytes (A1/A2)

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

> Signal Byte A1 [Framing]

Walue

& Frame Binary
. Pattern

. ALMERR

Path Trace Byte (JO)
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o Regenerator section trace

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

o 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

Byte Decoder

|B1 [Section-BIF]

Order Wire Byte (E1)

e Local order wire channel for voice communication between regenerators, cross connects, hubs and remote
terminal locations

F1 Byte

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

Data Communications Channel Bytes (D1/D2/D3)

Data Communications Channel (DCC)

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

It can also be used as a BER function
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Byte Decoder

D1 [Section-DCC]

Pointers

H1/H2/H3 Bytes (STS Pointers)
e Enable transfer of STS-3 frames with STS-N frames and are processed by the MS terminating equipment
H1 Pointer Byte

Byte Decoder

H1 [Line Painter]

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
e The computed checksum is placed in the TOH of the following STS-N frame
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Byte Decoder

B2 [LineBIF]

K1 Byte (APS-Linear)

o Used to activate and deactivate the switching between the main and protection paths on a multiplexer section
o 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 channels
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K1 Byte (APS-Linear)

Byte Decoder

Byte K1 [APS Linear]

Value

Message

i Mo Regquest

. Pattern

NULL

K1 Byte (APS-Ring)

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

K2 Byte (APS-Linear)

e Conforms to ITU-T G.783 Bellcore GR.253
o Used to activate and deactivate the switching between the main and protection paths on a multiplexer section
¢ Used to communicate Alarm Indication Signal (AIS) and Remote Defect Indication (RDI) conditions
o Bits 1-4 selects bridged channel used
o Bit 5 determines APS architecture
= 1+1]
= ;N
o Bits 6-8
= 110 RDI-L
= 111 AIS-L
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Others Not used
K2 Byte (APS-Ring)

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

K2 Byte (APS-Linear)

Byte Decoder

Byte K2 [APS Linear]

Value

Channel
I
Path

Metsage i

|

e
Signal
Frame
Pattern
ALM/ERR
s m : Future use
e

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

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

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

S1 Byte (Synchronization Status)

o 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

RXT-6200_RXT6000e_Module_Manual Page 153 of 387



1110 Provisionable by the Network Operator
» 1111 Not used for synchronization
= Other bytes are reserved

S1 Byte (Synchronization Status)

— Byte Decoder

- Signal
o Frame

o Pattem

ALMERR

Byte 51 [Sync Status]

Value

Channel

Message

Qual unknown

|
M T
1

Order Wire Byte (E2)

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

Go back to top Go back to TOC

Path Overhead Layer

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

e J1 byte (STS Path Trace)

o

o

High Order STS-N path trace byte

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

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

A 64-byte free-format string is also permitted

The message is transmitted one byte per STS-3 frame
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J1 Byte (STS Path Trace)

Byte Decoder

J1[STS Path trace]
16 Bytes
YEEX HP

e B3 byte
o Even code parity which determines if a transmission error has occurred over a path
o Its value is calculated over all the bits of the previous STS-3
o The computed checksum is placed in the B3 byte before scrambling

B3 Byte (STS Path BIP)

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:
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C2 Byte (STS Path signal label)

| LED'S.. Byte Decoder

2 signal Biyte C2 [STS Path Signal label]

Walue

< Frame Binary

- VT structure
. Pattern

+ ALMERR

L) e
|

|C2 byte structure per GR.253 recommendations |
|Code[hex] ||Payload type |
|00 ||Unequipped |
|01 ||Equipped non-specific (standard payload) |
|O2 ||Floating VT mode |
|03 ||Locked VT mode |
|04 ||Asynchr0n0us mapping for DS3 |
|12 ||Asynchr0n0us mapping for 139.264Mbps |
|13 ||Mapping for ATM |
|14 ||Mapping for DQDB |
|15 ||Asynchr0n0us 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 |
|E4 ||STS-1 payload with 4 VT-x payload defects |
|E5 ||STS-1 payload with 5 VT-x payload defects |
|E6 ||STS-1 payload with 6 VT-x payload defects |
|E7 ||STS-1 payload with 7 VT-x payload defects |
|E8 ||STS-1 payload with 8 VT-x payload defects |
|E9 ||STS-1 payload with 9 VT-x payload defects |
|EA ||STS-1 payload with 10 VT-x payload defects |
|EB ||STS-1 payload with 11 VT-x payload defects |
|EC ||STS-1 payload with 12 VT-x payload defects |
|ED ||STS-1 payload with 13 VT-x payload defects |
|EE ||STS-1 payload with 14 VT-x payload defects |
|EF ||STS-1 payload with 15 VT-x payload defects |
|FO ||STS-1 payload with 16 VT-x payload defects |
|F1 ||STS-1 payload with 17 VT-x payload defects |
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[F2 ISTS-1 payload with 18 VT-x payload defects |
[F3 ISTS-1 payload with 19 VT-x payload defects |
[F4 ISTS-1 payload with 20 VT-x payload defects |
|F5 ||STS-1 payload with 21 VT-x payload defects |
[F6 ISTS-1 payload with 22 VT-x payload defects |
[F7 ISTS-1 payload with 23 VT-x payload defects |
[F8 ISTS-1 payload with 24 VT-x payload defects |
[F9 ISTS-1 payload with 25 VT-x payload defects |
[FA ISTS-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.)

¢ G1 byte (Path status)

o High Order path status byte

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

o Bits 1-4: Remote Error Indication (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

G1 [HP Status]

¢ F2 byte (Path user channel)
o STS Path user channel
o STS-3# path user channel used for communication between path elements

¢ H4 byte (VT Indicator)
o Position or Sequence Indicator
o Multiframe phase indicator used for tributary structured payloads
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H4 Byte (VT Indicator)

Byte Decoder

He VT Indicater]

e Z3/74 byte (STS Path)
o Allocated for future use. Have no defined value. The receiver is required to ignore their content.

e 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)
s 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

bt b2 b3 hd b5 b b7 ]
|EC TC-RE! DEl TC-APId, TC-D1,0DI,
HAIS) resarvad
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Z5 Byte (Path TCM)

Byte Decoder

Byte Z5 [P-TCM]

Value
IEC
RE1
OE|

Warious

e VS5 byte (VT path overhead)
o The first byte of a VT SPE provides the functions of error checking, signal label and path status.
o Continuous monitoring of anomalies or defects and payload composition at the path end or along the path
= Bits 1-2 provides error checking (BIP-2)
» Bit 3 is the REI-V (0 =no error, 1 = errors), that is sent back towards an originating VT PTE if
errors were detected by the BIP-2.
= Bit 4 is reserved for mapping-specific functions.
» 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-%W RFI-% Sigrnal lakasl R DI
1 =2 | = | =L | =1 = ra | b= |
Bit=s 1 and 2: Parformancse monitoring
Bit 3: REI-% (remote arror indication) for WT path
Bit < RFI-% {(remote fallure indication) for YT path
Bita 5 tao 7 Allocated for a WvT path sigmnal labal
BEit 8: RD2I-% (reamote defoot indication) for WT path
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VS Byte (VT signal label)

Signal

s Frame

. Pattern

ALMERR

e J2 byte (VT path trace)

Byte Decoder

V5 [VT Signal Label]

o Used to transmit a configurable 16-byte identifier that enables the receiving path to continuously verify its
connection with the transmitter
o Uses the same byte structure as the JO and J1 bytes

e 76 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

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)

[e]

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 STS-1n
Bits 7-8: operate in a 76 multi-frame structure:

o Frames 73-76 > TC-RDI indicating defects that have occurred in the tandem connection to the far-end
o 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
o Frames 73-76 > Reserved capacity
Z6 byte structure
b1 b2 b3 bd b5 b6 b7 b8
TC-B1P " IAIS TC-REI OEl | TC-APId, TC-RDI,0D1,
reserved
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Z6 Byte (VT-TCM)

Byte Decoder

.Elrte Z6 [VT-TCM]

Value

Signal

s Frame BIP

SET

. Pattern
AlS

ALMERR |REl
OEI

; m Varlous
i

——

l_ h I
'I",_.
!

|

e 77 byte (VT path Extended Label)

o Ifbits 5-7 of V5 byte are set to 101 (value = 5), then:

» The signal label in Z7 byte becomes valid where:

This is a 32-bit multi-frame string
Bit 1 is allocated to the extended signal label
Bit 2 is allocated to virtual concatenation
Bits 3 and 4 are unassigned and are reserved for VT APS signaling
Bits 5, 6, 7 are allocated for optional use
Bit 8 is unassigned

Go back to top Go back to TOC

e Summary
o The Summary tab displays the summary screen listing the major bytes of the received SONET signal.
» 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)

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

o The message will be displayed in red when an alarm condition is detected. In the example below, the C2 byte
has a PLM alarm (Payload Mismatch) (i.e., the received signal label does not match the transmitted signal
label).
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Summary

Summary

= Signal
. Frame
. Pattern

¢ ALMERR

[ ) Files

Go back to top Go back to TOC

10.2.3 Overhead Generator

SOH

m| A M % | 2 % Fr] & | AA
¥ o | @ | B | & | & | W | & | &
B | % | o | B | 6 | o | B | & | 6
R | ¥ | 8| K || F |8 | ]

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

e SOH TX, which allows editing of select bytes associated with the Section Overhead. Editing of JO, K1, K2, S1
is permitted as follows:

o Hexadecimal value using pop-up keypad.
o Binary values using simple on-screen bit toggle or pop-up keypad.
o Convenient drop-down selections. In some instances, the selections will be available over multiple pages.

« While programming of most overhead bytes is possible using the OH Generator feature, dedicated functions are
available for Pointer Tasks, Payload Labels, Trace Identifier, APS Testing, TCM testing. In some instances, more
advanced editing is possible using the dedicated functions.
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S1 Byte from SOH

Byte Generator

Byte 51 [Sync Status]

Value

Channel

Message

Qual unknown

o 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

C2 [STS Path 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.

o 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.
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Go back to top Go back to TOC
10.2.4 Pointer Tasks

Tap the Pointer Tasks icon to display the Pointer testing screens.

SDH/SONET Tools Menu

Overhead
Generator

Trace
Identifier

-z T Round Trip

Delay

Go back to top Go back to TOC
10.2.4.1 Pointer Analysis

Pointers keep SONET signals synchronous by compensating for timing differences without having to use stuffing bits.
Pointers are allowed to move up or down every three frames however the actual rate should be slower. The
Administrative Unit (AU) and the Tributary Unit (TU) each has its own pointer and the unit has two tabs for
displaying the values and measurements.

e For STS pointers:

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

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

o LOP (Loss of Pointer)

o PJE and NJE

o NDF or New Data Flag. NDF is enabled when all bits match "1001" (or "0001", "1101", "1011" and
"1000") and is disabled when all bits match "0110" (or "1110", "0010", "0100", "0111").

o Difference and Sum
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Analysis > P Pointer

L
~  Signal
55 Bits

Frame
- Pointer Yalus

. Pattern Lor
PJE
o ALMERR NJE
HOF
.- T | Ciff

Sum

Ganaerator

=1 r——— Implied Offsat [ppm]
L) riles

e For TV pointers:
Pointer value

PJE and NJE

o O o o

[e]

Analysis > VT tab

= Signal

Pointer Yalua
. Frame

LOP (Loss of Pointer)

NDF or New Data Flags
Difference and Sum

Ganerator

VT Pointer

LoP

. Pattern PJE

NJE

- ALMERR MNOF

Diift

. [ (sum

Implied Offset [ppm]

[ ) files

Go back to top Go back to TOC

10.2.4.2 Point Generator

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

e For STS pointers:

Stap

“SOMET FAS ~

I ——
Line RDI

“RamET

Stap
“SONET FAS ©

AE——
Line RDI

TR

o SS bits: Program bits 5 and 6 of the H1 byte to be either SONET [10], SONET [00], Unknown [01] or

[11].

o Pointer value: Transmits a new pointer address or value with or without a new data flag (NDF).
Configurable in a range of 0 to 782 pointers.
o Increment (INC) or Decrement (DEC) pointers with identical polarity by 1 byte in single steps.
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Generator > STS tab

> Signal Sequence

55 Bits

Frame
- HDF

o Pattem
Adjustment

o ALMERR
Made

. P | intervai
[ ] Files

e For VT pointers

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

Generator > VT tab

'Seque nce
HOF

Adjustmaent

Made

Interyval

Go back to top Go back to TOC

10.2.4.3 Pointer Sequences

Ganerator

Basic

SONET [00]

OFF

Adjustmant

Insertion

Continuous

100

S ——,,

Stap

“TONETFRE

.

Line RDI

Stap

L “TONETTAS
Lina RDI

TRemET

The Pointer generator is also able to generate Standard ITU-T G.783 and ANSI T1.105.03 and Bellcore GR-253

pointer sequences as follows:

e Sequence: Decide how to affect the pointer sequence

o Basic: Specify whether the pointer is increasing or decreasing

o Select Inc to increase the pointer value
= 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.

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

o 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)
s 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: 0ms to 600s or 0 to 4,800,000 frames/multiframes

Single Allemating Singhe of opposite potarity *

RegularAdd Regular plus one double +8Add

Regular Cancel Regularwith one missing +&Cancel

Double Allemating Double of opposite polarity e

Single Single +

Burst Burst #++Hurst

813 STS periodic 87-3 pattem w83

87-3Add STS periodic 87-3Add pasition +8713 8 Add

87-3 Cancel 5TS penodic 87-3 Cancel position +8713 & Cancel

Periodic Add Periodic Add pasition | sPeriodical & Add

Penodic Cancel Penodic Cancel position j +Pencdical & Cancel
G.873 > STS tab

.
e Sigral Sequence

Adjustment
e Frame
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Pointer Sequence Testing

e It is recommended to run one sequence with positive adjustments followed by a
sequence with negative adjustments. Performing the measurement at the maximum
positive and negative frequency offset applicable to the line rate increases the stress on
the pointer processor.

e The test procedure includes an initialization period followed by a cool down period of
30 seconds with no pointer movements.

Go back to top Go back to TOC
10.2.5 Trace 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.

SDH/SONET Tools Menu

N Overhead
© Generator

SDH

Trace
Identifier

FoH

L 78l APS Testing

H0H

Go back to top Go back to TOC
10.2.5.1 Transmitted Traces (TX)

¢ JO [Section]: Regenerator section trace

o Program a 1 or 16-byte identifier to check the connection between regenerators
o J1 [STS Path]: High order path section trace

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

o The message is transmitted one byte per STS-3 frame
e J2 [VT Path]: Low order path section trace

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

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

“EOMET FAS

e Sigral S Trace Len

S Trace “Tine ROI

e Frame
. Pattern

* ALMERR
N Tools
s

Go back to top Go back to TOC
10.2.5.2 Received Traces (RX)

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

e 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

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

RX -JO [S]

Stop

Si “SONET FAS
> Signal S Trace Len

5 Trace “line RO
TIM Enablad

s Frame

. Pattern

. ALMERR

Go back to top Go back to TOC
10.2.6 Payload Labels
This function is used to set the C2 and V5 Path Signal Labels which indicate the content of the High order and Low

order VCs.
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SDH/SONET Tools Menu

ETEETTE—

Overhead Start

Generator —_—
SONET FAS

“Line RO

f}fﬁl—

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 [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

TX C2 [P]

Stop

e

SONET FAS

* Line RDI °

IEmr

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
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Stap

——,

T

(VT Label
V5 [VT] | “Tira ROT

PLM Enabled

Go back to top Go back to TOC
10.2.7 APS Tasks
10.2.7.1 APS Timing

This function measures the Automatic Protection Switching (APS) limits of the network. APS applies only to the
Multiplex sections of a SONET network and enables network elements to re-route traffic to a backup circuit in the
event of network failure or problems. The protection mechanism is coordinated by the K1 and K2 bytes in the
Multiplexer Section Overhead.

o 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 to 1 x 107.
Tap the APS Testing 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, B1, B2, B3, AIS-L, RDI-L, REI-L, AIS-P, LOP-P, RDI-P,
REI-P, AIS-V, 2M-LOF, 2M-AIS, LSS and TSE (bit errors)
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.
Start: Press to begin the test.
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APS Timing Setup

| APS Timing

Sensor

MS-AlS|

Gate L'DSI

LOF
SDH FAS
B1

MS-RDI

MS-RE|

(W] 10f2 i3]

APS Test Procedure:

o The test set should be connected to a tributary port of network element or transmission system to ensure that the

switching time is measured for the service transported by the SONET network.
o Ensure that no errors or alarms are present on the transmission system because this will impact the

measurement.

e The measurement will be triggered by an Alarm Indication Signal (AIS)
o The test set measures how long the AIS event remains present after the event is first recognized and will

continue to measure the total disruption time in the event of multiple disruptions.

[start]

@I

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

Hﬂ\"‘ﬂ

¥

L ]

e U

Measured APS time
Mazimum 200ms

R Measured APS fime
~ Maximum 4000ms

Figure 2: Multiple service disruption or micro interrupts
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10.2.7.2 APS Sequence
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The associated K1/K2 sequence and received K1/K2 bytes may be captured.

Event Details

- Hunning, ., - TX200

*Homex>SDHISOMNET Tools»APS Tasks

APS Sequence

MHa ﬁlqu-ﬂt

Null Channel

[ K2 | 00000000
] Null Channel

1+1

l.u“
i e —
o — [ Stop

B 5 o - I - X o T 13042011
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10.2.8 Tandem Connection Monitoring (TCM)

HP Setup

= Signal
Enabled
e Frame

. Pattern UNEQ

ll TestMode

TSONET FAS

AlS

. ALMERR ol

IEC

. I RE)

| OEl

" -

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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N1 byto struciurs

bt | 2 | b3 | b 5 | be b7 | b8
IEC TC-REI [e] 4] TC-APId, TC-DI,0DI,
{1AIS) rasarvad
MNZ byto atruciure
1 | b2 %] b4 '3 bE b7 | e
TC-BIP 1" 1als TC-REI OEl | TC-APId, TC-RDI,0DI,
resarvad
[ B Incoming Error Count. Indicates LALS wier set to 11107 { s baelow )
LA Incoming Al alarm
TC-REL: Tandem Connection Remote Error Indication
OEL Crutgoing Error Indic ation
TC-AP: Tandem Connection Acoess Point ldentifier { 16-byte mossagoe)
TC-RIN Tandem Connection Remote Defect Indication
ol Chnmgoing Defoct Indication
TC-RP Z-bit Bit Inverleaved Parity for Tandem Conneciion
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10.2.9 Tributary Scan

This function requires VC12 or VT-1.5 mapping and allows you to quickly check the signal structure, trace identifier
and the payload.

Tributary Scan

~  Signal
. Frame
. Pattern

. ALMERR

VEEX LP

EXLP

VEEX LP

o Page 1 of 358 o

An important part of any Add Drop Multiplexer (ADM) installation process is the verification of the path routing.
Considering that an STS-3 contains 84 x VT-1.5’s and a STS-12 contains 336 x VT-1.5’s checking each path
manually can be very time consuming.

The test set automatically performs a sequential BER test on each SONET tributary (VT channel) - mapping can be
via STS-N. The unit checks for any alarms in the received signal, the SONET structure, and for synchronization of the

selected test pattern in all channels. The result for each channel is entered in a table:

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

RXT-6200_RXT6000e_Module_Manual

Report: Pass (OK)
J2 trace: Corresponds to the VT trace being transmitted
Label: Corresponds to the V5 byte signal label being transmitted
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10.2.10 Round Trip Delay

Round Trip Delay Results

——— | T [m!.]

> signal Result

o Frame
o Pattem

- ALMERR

m FT.

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

e Select SONET as TX/RX standard.

e View the Round Trip Delay of a looped back signal.

¢ Set check box on Setup RX pattern to Out-of-Service.
Go back to top Go back to TOC
10.2.11 Jitter and Wander

For more information on Jitter and Wander, please see Jitter and Wander Application.
Go back to top Go back to TOC
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11.0 Jitter and Wander

Accessing Jitter and Wander

Go to OTN/SDH/SONET Testing from the Test Mode Selection, then select the following:
e For SONET or SDH signals: Home (Main Menu) > SONET/SDH Tools > More > Jitter & Wander
Jitter & Wander displays the Jitter Measurements showing measurements and analysis of jitter in received signal.

Jitter and Wander are usually described as the phase noise in digital signals. This is a natural occurrence in
telecommunication networks.

Excessive jitter can lead to transmission errors and deterioration in network quality. ITU defines jitter as follows: "The
short-term variations of the significant instances of a digital signal from their ideal positions in time (where short-term
implies these variations are of frequency greater than or equal to 10 Hz)." The long-term variation (less than 10 Hz) of
a digital signal is called wander.

In simple terms, jitter is an unwanted phase modulation of the digital signal that may cause errors or bit slips in a
digital circuit and deteriorate the performance of a transmission network.

In lower-rate digital systems, systematic jitter is dominant. In higher-rate systems, random jitter may become more
important. Test environment parameters that affect jitter performance are test sequences, bit rate, pulse shape, cable
characteristics, temperature, cross-talk, and noise.

Go back to top Go back to TOC
11.1 Jitter Measurement & Generation (Jitter icon)

Tapping the Jitter icon brings up the Jitter Measurement and Generation screen.

Jitter Measurement and Generation Menu
Jitter Measurement
8.0
60

4.0

20

0.0

Results

Gurrn v

Setup
HP1+LP

M ] Frecuency (TN Avpicuce RN
| Stop |

The Jitter measurements menu allows the user to measure and analyze received signal jitter. The measurement
example is shown above (the vertical grid spacing is 2.0 Ulpp). The red bar indicates Max. peak jitter during testing
and the yellow bar indicates the current peak jitter.

Setup
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Configure the following settings before starting the test:

e Filter: HP1+LP or HP2+LP. The frequency for each filter varies depending on the setup mode (E1/E3,
DS1/DS3). Frequency ranges for each filter and setup mode are listed as follows:
o El1: HP1+LP (20Hz to 100KHz); HP2+LP (18 Hz to 100KHz)
o E3: HP1+LP (100Hz to 800KHz); HP2+LP (10KHz to 800KHz)
o DSI1: HP1+LP (10Hz to 40kHz); HP2+LP (8kHz to 40kHz)
o DS3: HP1+LP (10Hz to 400kHz); HP2+LP (30kHz to 400kHz)

e Generator: ON or OFF

e Frequency: 2 Hz to 10,000 Hz for E1(2M) options, 2 Hz to 800,000 Hz for E3 (34M) options. 2 Hz to 40,000
Hz for DS1 (1.5M) options, 2 Hz to 400,000 Hz for DS3(45M) options.

o Amplitude: Enter the amplitude at which peak to peak jitter generation occurs. See O.172 for the ITU
recommendation on minimum jitter generation.

Press Start to start measurements.
Results

Results are displayed for the current jitter value and maximum jitter value during measurement.

Go back to top Go back to TOC
11.2 Max Jitter Tolerance (MTJ)

Jitter Tolerance or jitter accommodation is defined in terms of the sinusoidal jitter amplitude which causes a
designated error when applied to digital equipment input. Jitter tolerance is a function of applied jitter's amplitude and
frequency. Equipment must pass the lower limit of maximum jitter tolerance, which is specified in ITU-T G.823,
G.824, and G.825 standards.

The unit will transmit jitter from point-to-point or low to high frequency at different amplitudes to determine where
errors occur. This is known as maximum jitter tolerance (MT]J).

Defects and Anomalies Check
The Max Jitter Tolerance feature checks the health of the incoming signal prior to starting the test. If any alarms or

errors are detected, the test set will notify the user that the test cannot be performed and present configuration
suggestions to correct the problem.
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Error Message: Configuration Suggestions

|'.|__'
| Start

~ Signal
~ Frame

" Pattemn
Warify that the test signal is properly configurad, in syne, and

~  ALMERR errer free before starting the MTJ tast.

' “ Progress

Loss of Signal (LOS) Check

If the LOS condition is detected at any time during the MT]J test, the data will become invalid and the test will stop
automatically. An error message will appear to notify the user to correct the condition before running the test again.

LOS Error Message

~ Signal

" Frame

_ Pattemn

Loss of Signal Datacted| The MT.J test has been steppad.

. ALMERR

Table
Table values include:

e Frequency tested (Hz)

e MTJ (UD): Maximum Tolerable Jitter (in Unit Intervals).

e Mask (UI): Peak-to-Peak jitter limit (in UI) as defined by ITU standard. This is the minimum jitter value to pass
(i.e., the MTJ value must exceed the Mask value for the data point to pass).

o Status: Pass/Fail status.

o Start/Stop: Starts or stops the test.

e Progress: A green bar at the bottom of the graph shows the test progress.

RXT-6200_RXT6000e_Module_Manual Page 178 of 387



MTJ Table

S —
tart

MTJ Rasults
ITU-T 3.323 20 Mask
BT (L1} Maszk (LI
=000

=10.00

=10.00
*31.76

=0

Graph

A cross (x) indicates the maximum jitter value tolerated at the frequency.

Yellow triangles (A ) indicate that the data point is greater than, while the green "X" symbols represent actual
measured values. Greater than implies that the jitter tolerance of the DUT (device under test) is much better than the
value measured by the test set. Users should expect all data points above the mask (curve) to pass. For this example,
the table results and graphical example confirm that all points have passed.

Graph

n i 10k

1
TU-T 5.823 2M Mask
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11.3 Jitter Transfer Function (JTF)

Jitter Transfer defines the ratio of output jitter to input jitter amplitude versus jitter frequency for a given bit rate.
Often, a portion of received jitter is transmitted at a piece of the equipment's output. If LOS is detected during the JTF
test, the test will be stopped.

1. Calibration

Using a short and clean patch cord, connect the test set's TX back to the RX to form a local reference loop.
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Loop Message

ATE CFora bt

Calibrate

Please loop RX back to TX

2. Device Under Test (DUT)

Before starting the test, "Connect Device Under Test" will appear. Connect the test set to the DUT then press Start to
begin testing.

JTF Rasults
Signal |Statu:
ITU-T 5953 Mask
Frame Frequency (Hz]  JTF (dB) Mask (dE) Status

. AD
ALMERR | 10000 0 R
I 5000 4 1.5 L

1300000 -19.90

T (Progress

Frequency (Hz): Frequency measured

JTF (Jitter Transfer Function) (dB): Jitter in divided by jitter out value (in dB)
Mask (dB): Jitter output in relationship to the input

Progress: The bar at the bottom of the graph shows the test progress
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100 i 10k

10
TU-T G453 Mask

A green cross (x) indicates the the jitter transfer value has passed.
A red cross (x) indicates that the jitter transfer value has failed.
Yellow triangles (A ) indicate that the jitter transfer value is greater than the value measured by the test set.

Go back to top Go back to TOC
11.4 Wander Measurements and Analysis

The test set may be equipped with wander measurement options (or licenses) that add verification of stability (wander)
and accuracy for different types of data interfaces. Those signals under test could be physical clocks (1.544, 2.048, 10
MHz or 1PPS), SDH/SONET, PDH/DSn, SyncE slave or 1588v2 precision timing protocol.

Three main wander measurement and analysis applications may be offered by the test set (all optional), along with an
off-line MTIE/TDEV analysis software for PC

Recovered Clock Wander Measurements
Advanced Clock Wander & Phase Measurements
Built-in MTIE/TDEV Wander Analysis

VeEX MTIE/TDEV Wander Analysis PC software

Individual screens, fields and selections may vary among products or technologies, and depend on the options/licenses
loaded or available for each test set. Nonetheless, the concepts and procedure flow are very similar.

11.4.1 Recovered Clock Wander Measurements

The test set may offer wander measurement options (or licenses) that add verification of stability (wander) and
accuracy for different types of data interfaces. Those signals under test could be SDH/SONET, PDH/DSn, SyncE
slave interfaces, or the clock recovered by the 1588v2 PTP. Each individual transmission technology may require its
own wander measurement license.

The Recovered Clock Wander Measurements features can usually be found within the test options that the intended
technology offers.

e In 1GE and 10GE test modes, the Wander Measurement function may be found under the Advanced Tools
menu, provided that SyncE or 1588v2 slave modes have been enabled.

o In PDH test modes, the wander measurement function may be found in >PDH Tools >Jitter & Wander >Wander

¢ In SDH/SONET test modes, the wander measurement function may be found in >SONET/SDH Tools >Jitter &
Wander >Wander

e In DSn test modes, the wander measurement function may be found in >DS1/DS3 Tools >DS1/3 Jitter &
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Wander >Wander
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11.4.1.1 Test Setup

Setup

Meas. Clock Reference
Clock Port

External Clock Type
Mode

Save TIE

Sampling Rate

Filename MySTMiwanderTest

ET:

Current TIE
Max +TIE
Min -TIE
MTIE

1. Measurement Clock Reference or Reference Clock Source offers a selection of external or internal (optional)
frequency references. Internal or built-in reference options could be “Atomic 10 MHz” or “Atomic 1PPS”,
disciplined by GPS or free running.

2. Clock Port indicates the connector in which the traceable external clock reference source shall be connected.
(Avoid using rigid BNC-to-SMA adapters to prevent any stress on the test set’s connector. Flexible adapters or
cables are recommended.)

3. External Clock Type allows users to select from a list of supported clock signals (e.g. 1.544 MHz, 2.048 MHz,
1544 Mbps, 10 MHz, 2.048 Mbps, 1PPS)

4. Test Mode lets user select between Manual start/stop and Timed measurements. If Timed is selected, users can
set the length of the test in seconds, minutes, hours or days. Once the selected time has elapsed the test
automatically stops.

5. Save TIE can be turned ON to write all wander measurements to a FAT32 USB Memory stick in real time, to be

analyzed later on.

The Sampling Rate (samples per second) can be set to 1/s, 5/s, 10/s or 30/s, depending on the application.

7. File Name identifies the new folder in which all configuration and measurement data will be stored. This folder

will be created in the root of the memory stick.

Tap on the Start button to initiate the measurements and data logging.

9. Tap on the Stop button to force the measurement and data logging to stop. This will also stop a Timed test, even
if the total time has not finished yet.

10. After stopping the test, and if the built-in MTIE/TDEV option is enabled, users can also tap on the Analysis

button to view the TIE graph and perform the MTIE/TDE analysis on the recorded TIE data. Refer to the
following sections for more details.

@

*
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11.4.1.2 Test Result

Numerical counters are provided to let users know the status of the test, with a basic summary of the TIE information.

1. Current TIE: Shows the current time interval error measurement.
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2. Max TIE: Maximum positive TIE value that has been recorder since the beginning of the test
. Min TIE: lowest or negative TIE value that has been recorded since the beginning of the test. Since
wander measurements always start with a TIE=0, then the minimum value can only be zero or negative.
4. MTIE: Denotes the maximum span of TIE values recorded since the beginning of the test. In this
summary, MTIE = MaxTIE — MinTIE. It gives users an idea of how much the signal under test is
wandering

(98]
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11.4.2 Advanced Clock Wander & Phase Measurements

The test set may offer clock wander and phase error measurement options (or licenses) that add verification of stability
(wander) and accuracy (absolute phase error) on external (physical) clock signals. Those signals could be from
reference clocks or recovered clock outputs from remote or slave terminals (SDH/SONET, PDH/DSn, SyncE, PTP,
GNSS/GPS, Rb clocks, etc.)

The results are the similar to the ones obtained by measuring wander on data interface ports (SDH/SONET, PDH/DSn,
SyncE or PTP). The main difference is that the advanced clock wander measurements are performed on a physical (not
internally recovered) clock signal.

This feature is usually an independent Test Mode and not linked to any particular data transmission interface.
11.4.2.1 Clock Wander and Phase Measurements (Optional)

The “Clock Wander & Phase Measurements” option offers short and long term Wander measurements for frequency
sources (e.g. 1.544, 2.048Mbps or 1.544, 2.048, 10MHz or 1PPS) and Phase Error measurements for timing sources
(i.e. IPPS) and can save the TIE or TE measurements to a FAT32 USB Memory stick for further analysis. The test set
itself may also offer a built-in MTIE/TDEV Wander Analysis option to analyze the data or it can also be done by
using the free VeEX Wander Analysis PC Software that can be downloaded from www.veexinc.com

Both, Wander and Phase Error, measurements require a stable and accurate reference clock source, which can be an
external source connected to the CLK (SMA) input port or optional optional built-in GPS and Chip-scale Atomic
Clock references.

¢ The built-in GPS hardware option provides a (raw) 1PPS timing signal (clock), aligned to the standard second,
and can be used to discipline the built-in atomic clock. The direct use of this raw “GPS 1PPS” alone is not
recommended for wander or phase measurements. It should be combined with the Atomic Clock to filter and
stabilize the timing signal

¢ The built-in Atomic Clock hardware option can provide highly stable frequency references on its own (Atomic
1PPS and Atomic 10 MHz), suitable for wander measurements

o When disciplined by the internal GPS receiver, the Atomic Clock 1PPS can also be used as a very stable and
accurate absolute timing reference aligned to the standard second (1PPS) or very accurate and stable frequency
reference (10 MHz)

o External clock signals, directly traceable to PRC or PRTC, can also be used as a reference for even more
accurate results (e.g. high-quality GPS-disciplined OCXO, Rb or Cs clock sources)

While wander (stability) measurements use high precision frequency references, the absolute phase error (also known
as Time Error ot TE) requires an accurate 1PPS timing signal, aligned to the standard second (UTC). The 1PPS can be
sourced from a high precision GPS-disciplined clock (built-in option or external).

The Wander (TIE) and Phase (TE) data logs can be saved in real time to a USB Memory using VeEX proprietary
format (to be analyzed by the built-in or PC-based MTIE/TDEV Analysis software) or exported to an open CSV
format.

Test Setup
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Test Setup

|1PP5 Absclute Phase Error
[1PPS (atomic)
[1PPS (RX1 BNC)

1. Test Type offers a selection of “1PPS Absolute Phase Error” for timing error measurements or “Clock Wander
Measurement” for frequency stability measurements

2. Reference Clock Source offers a selection of external or internal (optional) frequency or timing references

3. The Test Signal is the clock that needs to be measured for stability and/or accuracy

4. Test Mode lets user select between Manual start/stop and Timed measurements. If Timed is selected, users can
set the length of the test in seconds, minutes, hours or days. Once the selected time has elapsed the test
automatically stops.

5. Save to USB can be turned ON to write all wander or phase measurements to a FAT32 USB Memory stick in
real time, to be analyzed later on. User can also set the sampling rate (samples per second).

6. File Types available are the proprietary “VeEX” format (compatible with VeEX Wander Analysis PC software”
and an open CSV format that can be analyzed or formatted with a spreadsheet program (e.g. Excel or Numbers)
or could be imported to other analysis software.

7. File Name identifies the new folder in which all configuration and measurement data will be stored. This folder

will be created in the root of the memory stick.

Tap on the Start button to initiate the measurements and data logging.

9. Tap on the Stop button to force the measurement and data logging to stop. This will also stop a Timed test, even
if the total time has not finished yet.

*

Results

Results

Test Setup . Results
MTIE ns] Jsz € Min TIE(r CEEESI o Testsionl| A
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Wander results are presented in nanoseconds and include: (1) Current TIE, (2) Highest TIE recorded, (3) Lowest or
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negative TIE recorded, (4) MTIE for the whole test data, (5) Y scale zoom level, (6) the last 600s of TIE values,
Start/Stop/Restart buttons, and Analysis button (if the built-in MTIE & TDEV Analysis option is loaded in the test set)

Results

Results

| 128.0 % Reference

X Scale: 50sidiv(e0D0s)

1 .1. -, |'
.. -'Jll‘lli I1'|.|l|- i | -rll'l ] JI

Phase results are also presented as the difference in nanoseconds between the rise of the reference timing pulse and the
signal under test. It includes (1) Current timing or phase error (TE), Maximum time error recorded, (3) Minimum or
negative time error recorded, (4) Average time error (cTE) for the whole test.

The 600s graph is provided as a tool to confirm the settings and signals stability before running a long term test, so
time is not wasted in testing an unstable signal or with frequency offset. It also gives users a glance of the current
status of long term tests.

11.4.2.2 Built-in MTIE & TDEV Analysis (Optional)

This option enables the test set to analyze up to 72 hours’ worth of wander measurement data and compare it against
standard masks for a PASS/FAIL assessment, without the need for a PC. The test set may allow the analysis to be
performed while the test is still running for run-time verification. Longer test take a lot longer to be analyzed, so the
VeEX Wander Analysis PC Software is still recommended for tests longer than 24 hours.

Features:

* Provides further post-processing of clock stability data, such as MTIE and TDEV

* Frequency offset calculation and removal for relative TIE analysis

* Standard MTIE and TDEV masks can be selected

* MTIE and TDEYV results and mask export to CSV for further report generation using spreadsheets
* Direct PDF report generation to USB

TIE Results

TIE Results

TIE Analysis

Piienary TIE(ns)

? WMM' r!&\l}w i

=100 7]

)

I

|

{w-lrt to PDF

|
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. Date and Time stamp indicating when the test was started

. Total of seconds recorded during the test

. Beginning and end of the data set to be analyzed and displayed in the graph (5) below. Tap in the Start and/or
End field and enter the desired time limits, then press the Set Range button to apply these changes.

4. Based on all the TIE measurements captured, the test set automatically calculates any small difference in
frequency between the signal under test and the reference clock. Once the frequency difference is known, users
can remove it to perform Relative TIE measurements. The offset removal tool is important for field tests when
the local reference clock used is highly accurate and stable but not traceable to the PRC in the network core (e.g.
a portable frequency reference). Even if the frequency of the local reference is a few ppb (parts per billion)
different than the PRC, it can still be used for wander measurements, as long as it is highly stable, because the
Offset Removal feature can mathematically remove the know difference and make it as if a traceable reference
had been used. Once removed, user can perform relative MTIE (or MRTIE) and TDEV analysis.

. Auto-scale TIE graph, based on the limits set.

Press the Measurement button to return to the current wander measurements

. Fine cursor controls. User can use the stylus to tap on the screen to position the cursor and then use these arrow
buttons to position the cursor and read specific TIE values. The rubber cursor keys can also be used to move the
Cursor.

W N

MTIE & TDEYV Pass/Fail Analysis

MTIE Results

TIE Analysis MTIE & TOEV Analysis

1- S
3 B mTE 4 E Toev

[}

IM': i

MTIETOEV(ns)

0.00 0.1 1 i 100 1,000
Observation Interval(s)

Standard MTIE & TDEV masks selection

Pass or Fail indicator, evaluated depending on selected masks

MTIE line color indicator and Enable/Disable check box

TDEV line color indicator and Enable/Disable check box

MTIE & TDEV logarithmic graphs and standard masks

Press this button to return to the wander measurements screen

Once the mask has been selected, press Analysis to run the MTIE and/or TDEV calculations. Depending on the

number of samples collected, this calculation could take a few minutes.

8. Save the MTIE, TDEV and mask calculations in CSV format to a USB Memory stick. The graph can be
recreated using a spreadsheet program like Microsoft® Excel, printed as a report or shared via email or any
other electronic media

9. Generates a MTIE and TDEV report in PDF format to a USB Memory stick.

Nk =
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MTIE & TDEYV Results Exported to CSV
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11.4.3 VeEX MTIE/TDEV Wander Analysis PC software

* Provides further post-processing of clock stability data, such as MTIE and TDEV for long-term tests

* Frequency offset calculation and removal for relative TIE analysis

* Standard and user-programmable masks

* PDF report generation

* Fully resizable window, to accommodate any screen size and provide detailed zoom levels

» Compact stand-alone Windows® software. It can be carried in the same USB memory as the TIE data. No
installation is necessary.

For added convenience, the software doesn’t need installation and can be stored on and run from the same USB stick
where the wander log files are being stored.

11.4.3.1 TIE Measurement Results
Click on the Open button to load the desired MTIE of Phase file and see the TIE behavior on the screen. Use the

Compare button to load a secondary trace for comparison purposes. Up to two traces can be displayed and analyzed
simultaneously.
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Click on the MTIE/TDEV Analysis button to go to the wander analysis function

11.4.3.2 MTIE & TDEV Analysis

Select the desired tolerance masks from the pull-down list and click on the Analyze button to perform the MTIE

and/or TDEV analysis.

Primary - € \Buili-in_\Wander_aAnatysis_Samplesimtie
CEX sconday.

Star Time: 8212014 13543 PM End Time: 82172014 1:52:21 PM
—@—Primary MTIEY Mask | G523. SDH Equipment Clock (SEC)
== Primary TDEV:

Second MTIE

(Fuln 30031Ln

™ T T r||1l‘i0

1
Observasion interval (s)

" oconcom—F ] coon

11.4.3.3 MTIE & TDEV Analysis Report in PDF
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Click on the Report button to generate a copy of the measurement and analysis in PDF format.
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12.0 OTU-Xe
12.1 OTU-Xe Overview

Overclocked OTN Testing

An Overclocked option verifies extended bit rates to ITU-T series G supplement 43 standards. Overclocked OTN
compensates for the rate mismatch between 10 GbE LAN and OPU?2 payload by raising the overall OTU2 data rate

from the standard 10.709 Gbps to fit the 10GbE LAN client signal.

OTUle (11.0491Gbps) bit rate support (without fixed stuffing)

x1 %1 %1 lent
OTU1e ODU1e [+—— OPUle Pavioad |

11.0491Gbit’s 10.3558Gbit's 10.3125Gbhit's
(255/238 x» 10.3125) (2397238 x 10.3123) (10GhE LAN)

OTU2e (11.0957Gbps) bit rate support (with fixed stuffing)

x1 _ X1 x1 Fixed |, x1 Client
OTU2e [«—— ODU2e |« OPUZe *—| Stuffin Pavioad

11.0957Gbit's 10.3995Gbit's 10.3560Gbit’s 10.3125Gbit's
(255/237 x 10.3125)  (239/237 x 10.3125) (238/237 x 10.3125) (10GBE LAN)

Overclocked OTN supports the following two optical line rates for mapping 10GbE LAN signals.

G.709 Interface Line Rate 5%';5;;?&2“" Line Rate
OTU-1 2.666 Gbit/s STM-16/0C-48 2.488 Gbit/s
oTU-2 10.709 Gbit/s STM-64/0C-192 9.953 Gbit/s

OTU-1e 11.0491 Gbit/s 10GbE LAN 10.3125 Gbit/s
OTU-2e 11.0957 Gbit/s 10GbE LAN 10.3125 Gbit/s

Go back to top Go back to TOC
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12.2 Home Menu and Switch Test Mode

The Home menu can be accessed at anytime during operation by pressing the Home key @il on the rubber

keypad. The screen is divided into three presentation areas:

o 1 - Left:
o LEDs: Displays soft LEDs associated with Errors and Alarms

o Tools: IP connection status, Advanced IP features (Net Wiz, WiFi Wiz, VoIP, and IPTV applications)
o Utilities: Applications (Help, Settings, Files) which are common to all VePAL handheld test sets

e 2 - Middle:

o Test Applications specific to the test set (Setup, Alarm/Error, OTN Tools, RFC 2544, BERT, Throughput)

o Setup to configure test interfaces

¢ 3 - Right:
o Test mode: Selects to the test interface(s)

o Laser On/Off: Enables/Disables the Laser transmitter on optical ports

OTUx Home Menu

LAYl Setu

.77l OTN Tools

TN

—_—
__ Alarm/Err

.78 Alarm/ Error “TheeRon

14092010 122906 Test Mode

OTUx Home Menu with Ethernet Options

' o s 3l RFC 2544 _

& & Frame _ =
L 7l OTN Tools 78l BERT e,
2@ @ Pattern oy BERT i A s

AT TE—————
Alarm/Emr
T @ ALMIERR

.72 Alarm/ Error |78l Throughput
m T-PUT

nl"l-‘
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Enabling Ethernet Options on the OTUx Home Menu

The Home menu features different test applications depending on Setup configuration. To enable Ethernet options
(BERT, RFC 2544, Throughput) and access them from the Home menu, select 10GE SYNC or 10GE ASYNC for the
OTN Mapping. For more information on configuring the OTN mapping, please see Hierarchy.

From the menu, select one of the following test modes: Ethernet Testing, Fibre Channel Testing, SONET/SDH
Testing, or OTU-x (-1e, -2¢) Testing.

OTU-x (-1e, -2e) Testing appears in the Home menu when OTU-1e or OTU-2e options are Enabled or Ordered.

Test Mode Selection

. e | e
£ I-Y W At .

| — Test Mode Selection -

R utiities | |Ethernet Testing L

" |Fibre Channel Testing . AJarmiErr y

I OTHISDHISONET Testing

& OTU-X(-1e, -2e) Testing

/30726 Optical Testing

Tap on Test Mode to
access Testing options

I 08 o= o
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12.3 OTN Setup

Tap on the Setup icon to access the tabs featured in this section.

12.3.1 Signal Setup

Signal Setup

- D e a—
Signal Maasuramants Biart

Coupled T-.
Signal — A —

. Hlerarahy
aTu-2e
S )

il

Interface ; )
Alarm
* . Pattern Optical —

—alle- * AlarmvEmr

- Payload —_—
TLASEROff

Pattern
RA: 24311 TH: 24314

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

a test.
12.3.1.1 Hierarchy

To access the Hierarchy setting, tap on the Hierarchy box from the Signal tab.

Hierarchy Setup

—
s | Test Rate
OTH Mapping
Scrambler

= Frame FEC

Signal

@ @ Pattern

T @ ALMFERR
TLASER Off

! |

e Test Rate: Options are OTU-1e and OTU-2e (referring to 11.049G and 11.095G respectively).
e OTN Mapping: 10GE SYNC, 10GE ASYNC, and Test pattern. Overclocked OTN is technology that enables
the transparent transportation of 10GbE LAN signals over OTN networks as per ITU-T series G supplement 43

are supported. The multiplexing structure is shown below.
e Scrambler: ON/OFF.
e FEC: FEC encoder can be ON/OFF (activated/deactivated).
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12.3.1.2 Interface
Tapping the Interface box opens the Interface Setup screen.

Interface Setup

; Interface
el | Test Part Cptical
Cleck Sre nkern
Clock Sre
Internal

Internal

Extarnal [
R y
TLASER Off

o Test Port: Optical interface is available for OTU-1e, OTU-2e signals.

¢ Clock Source: Can be configured as follows:

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

o External clock: The clock for the transmitter is derived from

= 2Mbps (or 1.5Mbps) signal

= 2MHz (or 1.5MHz) BITS clock

= 64Kbps (co-directional) present on the SMA connector

= 2Mbps signal present on the RX2 balanced or RX2 BNC unbalanced
These options can be selected from them Clock External box.

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

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

e Aux Line Code (1.5 Mbps, 2 Mbps only): HDB3, B8ZS, AMI

Go back to top Go back to TOC
12.3.1.3 Pattern

Tapping the Pattern box opens the Pattern Setup screen. The pattern setup will show when OTN Mapping is set to Test
Pattern.
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Pattern Setup

*  Signal PRES Pattern 2311 WL -
Invert OFF v

= Frame RX
Qut of service OM
= FPattern PRES Pattern

] F il T ——-,
atter ‘ Crart

Irviart
* ALMERR

“LASER Off

» I

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

the default pattern will be OxXFFFFFFFF.
o Invert: Inversion of PRBS polarity is also available. Inversion of fixed words is not permitted.

Go back to top Go back to TOC

12.3.2 Measurements

Measurements tab

A
Maasuramants : Start

Manuat V| '

Alarm

* AlarmvEmr

T LASER Off

Manual mode is chosen as the default configuration for starting/stopping the test.

Go back to top Go back to TOC

12.3.3 General
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General tab

Signal Maasuramants Genaral
Audible Alarm OFF

aFF T Emin

Ineernal

Alarm

* AlarmvEmr

T LASER Off

e Audible Alarm: OFF, ON.

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

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

Go back to top Go back to TOC
12.4 OTN Results

Accessing OTN Results

Measurements are accessed by tapping the Results icon in the main menu. The results comprise of a range of tabbed
pages, similar to the setup pages. If Ethernet options are enabled, the Results icon will not be available on the Home

——
menu. To access results, press the OTN Results button from the selected Ethernet application.

OTN Menu

7l OTN Tools

. 728l Alarm/ Error
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OTN Menu (Ethernet BERT application)

———; H"III'“ P ———.
L

| Start =
Header Error Inj.
Signal

~Er inf.
Last configuration —_
Tast Layer Layer 2 10 rr]nJ_ .

Frame Type Ethernet I[DIX) P
-

2 Pattern VLAN oft |

Alarm/Em

= Frame

o ALMFERR
TLASER Off

" OTN Rasult
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12.4.1 Summary

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

Summary tab

T——— Summary Errorsifilarms EventLog
S s 1214009 10352 ET:00/00:00:08 |
Signal LOS Alarm

OTH Alarms

¢ & Frame QTN Errars

s Factern No error(s) - Ok

o ALMIERR
TLASER Off

B e
(4] Page 1 of 1 o _10GE Result '

Go back to top Go back to TOC
12.4.2 Errors/Alarms

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

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

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

e Green: No error or alarm is present.
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o Red: An error or alarm condition is detected and is currently present.
e Yellow: Indicates a history condition. An error or alarm was detected during the measurement interval but it is

no longer present or active.

Signal
= Frame
@ @ Pattern

¢ @ ALMERR

Errors/Alarms (Page 1)

Summary Errersiflarms EvantLog

Ctu Oty Odu

Page 1 of 6 o

TLASER Off

‘ 10GE Ftuultl

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

information.

The LED headers are described in the table below:

Alarm Definitions and Descriptions
aTu Optical channel Transport Unit
oDu Optical channel Data Unit
OPU Optical channel Payload Unit
PAT Pattern detection (PRBS, User, fixed words)

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

LOF

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

3 ms respectively

OOF

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

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

oom

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

aTuU-AIS

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

OTU-HAE

Incoming Alignment Error

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

- I1AE = 1 with ermmor

. I1AE =0 no ermor

. Status (STAT)

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

OTU-BDI

Backward Defect Indication

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

. BDI = 1 indicates OTUk backward defect

. BDI = 0 otherwise

OTU-TIiMm

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

Frame alignment signal

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

MFAS

Multiframe alignment signal
- Used to extend command and management functions over several
frames. The MFAS counts from 0 to 255, providing a 256 multiframe

structure.

BIP-8

Bitinterleaved parity-8 code

BEI

Backward error indication

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

BIAE

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

CFEC

Cormrectable FEC emror

UFEC

Uncormrectable FEC error

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

ODU-BEI

Backward ermror indication

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

ODU-AIS

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

opu-0c

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

ODUHLCK

Locked
- PM byte 3, bit 6 to 8: * 101”7 = 3 frames

oDU-B8DI

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

oDU-PLM

Payload mismatch

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

oDU-TIM

Trail Trace Identifier Mismatch

BERT

Description

LS5

Loss of Sequence Synchronization

Bit

Bit errar

Go back to top Go back to TOC

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

Errors/Alarms (Page 2)

Summary Errorsifilarms Signal EvantLog

OTU Errors
ET Eltl.h:lll:(ll:l:l]l!-g
FAS
MFAS
EIP
EEI

Corr Fec

Une Fec

RS I,
0GE Result

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

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 (Page 3)

Summary Errorsiflarms Signal EvantLog
OTU Alarms
0O/0:00:08| |
]

e
AlarmJ/Erm

TLASER Off

e
y 10GE Result !

The alarms associated with the Section and Line are displayed separately for ease of interpretation.
Go back to top Go back to TOC
Errors/Alarms (Page 5 & 6)

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.
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Errors/Alarms (Page 5)

| —— Summary Errorsifilarms Signal EvantLog
ODU Errors |

Signal . 00/00-00:08| |

0[D.0E+00,
= & Frame 0|0.0E+D0

2 9 Pattern

/ _Il'm -

AlarmiErr

T @ ALMFERR
TLASER Off

Imm_
0GE Result
I —

Errors/Alarms (Page 7)

Page 7 lists the BERT Errors/Alarms in logical order that are associated with the signal under test. All alarms are
evaluated and stored.

Errors/Alarms (Page 7)

ErrarsiAlarms Signal EvantLeg —

oormooo01| | EH )

© AlarmdErr

BERT

AlArm

T LASER Off
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12.4.3 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, type of event, start time, duration (alarms), and ratio/count (errors) are
displayed.

o Number (#): Event number; events are numbered sequentially.

e Type: Indicates alarm or error type.

e Start: Indicates when the alarm or error was detected.

e 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.
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Event Log

TE——— Errersifilarms EvantLeg

——
Type DuriCount

1405010 10:35:2T 0
140900 10:25:27 .1
1410910 10:35:35.8

Signal

= Frame

@ @ Pattern

2 ALM/ERR

“LASER Off

']
1
2
3
4
&
]
T
]
]

r—
Page 1 of 1 D _']UGE Result_
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12.4.4 Signal

Level (Page 1)

The Signal tab displays the Level and Frequency screen. Page 1 displays the level measurement Loss of Signal (LOS);
the Saturation level for optical signals is shown graphically, including the level measurement in dBm.

Signal (Page 1)

Errorsiflarms Signal EvantLog

Level

SAT l

o Frame
2 Pattern

- @ ALMERR

U Y ies L | 7I0GE Result
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Frequency (Page 2)

The received signal frequency and offset is measured and displayed. For OTN signals, the measurement is performed
on optical interfaces.
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Signal (Page 2)

Summary Errorsiflarms Signal Event Log

Fregquency
OTM current (bps)

Offsat (ppm):

Min (ppm):
Max (ppm):

E———

TLASER Off

d 10GE Result :

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

e OTN Current (bps): Indicates the frequency of the input signal

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

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

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

Go back to top Go back to TOC
Optical Information (Page 3)
Page 3 displays the Optical module information which includes Vendor name, Part number and Optical Wavelength.

Signal (Page 3)

TE——— Summary Errorsiflarms Signal EvantLeg

Optical

Signal [vendsr FINISAR CORP. . _E;ﬁ'-n'
‘F:.rt Mumbar FTLX1412MIBTL
© Frame Wavelength 1310
= —

@ @ Pattern

@ ALMPERR
“LASER Off

|
U L Files | | “J0GE Result
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12.5 OTU-Xe Ethernet Applications

Accessing Ethernet Applications from OTU-Xe

To enable and access Ethernet applications from the Home menu (RFC 2544, BERT, Throughput), tap on Setup
[Home menu] > Hierarchy > OTN Mapping and select I0GE SYNC or 10GE ASYNC from the drop-down menu.

Coupled

Higrarchy
Test Rate OTU-2e

OTHN Mapping M10GE SYNC

Scrambler

FEC

Test Rate

OTH Mapping

Serambler

After configuring the OTU-Xe signal, press the Home Key (i@l on the keypad and tap on the desired Ethernet test.
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OTN Home Menu with Ethernet Options

Jm——— < . B ol Rc 2514 _
Signal ~ N ":é""‘ - [ -

= ¢ Frame - —
— *r OTN Tools 788l BERT —

e ———e
Alarm/Emr

3 @ ALMERR
788 Alarm/ Error PR/ Throughput | NGe -0
: m T-PUT

‘m

Setup and results for Ethernet applications featured in OTU-x (-1le, -2¢) are the same as those featured in Ethernet
Testing mode. Please refer to the corresponding Ethernet testing section for more information on the following

applications:

e 12.5.1 OTU-Xe with 10GE BERT redirects to BERT
e 12.5.2 OTN/10GE RFC 2544 Conformance Testing redirects to RFC 2544 Conformance Testing
¢ 12.5.3 OTN/10GE Throughput Testing (Multiple Streams) redirects to Throughput Testing

Go back to top Go back to TOC
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13.0 Ethernet

Test mode, test port(s), and network settings are required prior to performing any measurements or applications.

13.1 Ethernet Setup

13.1.1 Test Port Selection

This menu is accessed via the Test Port button located at the top left hand side of the screen. Click on the Test Port
(CFP4, CFP2, QSFP+, SFP+, RJ45) to select the test mode. Depending on interface options purchased, the following

selections are possible:

Test Mode Seelction RXT-6200
Test Mode Selection For Port 1

Interface Type [4x25G(IEEER0Z2.ba)

OTH = | [] 100G Ethernet Testing
["] 100G Ethernet Aute Profile Testing
["] 100G Ethernet Layerd Testing

Other Functions =

FO19-04-15 1679530

Test Mode Seelction RXT-6000e
Test Mode Selection

Interface Type (4x25G(EEES02ba)

(] 100G Ethernet Testing
("] 100G Ethernet Testing - Dual Pert
[[] 100G Ethernet Auto Profile Testing

Other Functions

(] 1006 Ethernet Layerd Testing

[ ViPAG

(B 11612752 R 20190516 00:34-54

Shared single/dual port combinations between RXT-6200 and RXT-6000e:

 Single port 100G (CFP2 or CFP4)
o Single port 100G, 50G (QSFP28/QSFP+)
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Single port 40G (QSFP+)

Single port 25G, 10G, 1G (SFP28/SFP+)
Single Copper port 1G (1G Copper)
Dual port 100G, 50G (QSFP28/QSFP+)
Dual port 40G (QSFP+)

Dual port 25G, 10G, 1G (SFP28/SFP+)
Dual Copper port 1G (1G Copper)

Single/dual port combinations present only in RXT-6000e:

Single port 100G (CFP2)

Single port 100G, 50G (QSFP28/QSFP+)

Single port 40G (QSFP+)

Single port 25G, 10G, 1G (SFP28/SFP+)

Single Copper port 1G (1G Copper)

Dual port 100G, 50G (QSFP28/QSFP+)

Dual port 40G (QSFP+)

Dual port 25G, 10G, 1G (SFP28/SFP+)

Dual Copper port 1G (1G Copper)

ViPAG

Pass Through Monitor 10G (SFP28/SFP+)

Pass Through Monitor 10/100Base-X (SFP28/SFP+)
Pass Through Monitor 10/100/1000Base-T (1G Copper)

After selecting the test interface click OK.
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13.1.2 Port Setup

Port setup or test interface configuration are accessed via the Setup menu located on the Home page. The available
configuration settings depend on the interface selected in the Test Mode selection.

The user selects the operation mode and the interfaces that will be used to carry out tests. Once the operating mode
and interfaces are selected, the user can independently configure the auto-negotiation, speed, duplex, and flow control
settings for each port (where applicable).

1 GE Fiber Port Setup

Measuremant

Port Salaction 10D0Ease-X
| Last cenfiguration

Aute Negetiation an
=3 TR epeed Hooo Meps

‘ P Cupla: Full
Flow Contrel Eath On k4

'LASER QnfCff

————
"X Diseaver
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1 GE Fiber Port

o Auto Negotiation: On or Off. Matches the test set's negotiation settings to those of the link partner
e Speed: Default set to 1000 Mbps
¢ Duplex: Default set to Full
e Flow Control: TX On, RX On, Both On, or Off
o When flow control is enabled, the test set will respond to pause frames received by the link partner by
adjusting the transmit rate
o When flow control is disabled, the test set ignores all incoming pause frames from the link partner and
continues transmitting at the configured transmit rate

1 GE Copper Port Setup
Status Measuremant

Port Salaction A0M00MOD0Ease-T

Aute Negetiation

= Same Bdvertisement

‘ N Flew Contrel

MDIX

|_
"X Discaver
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1 GE Copper Port

o Auto Negotiation: On or Off. Matches the test set's negotiation settings to those of the link partner.
o Speed (only when Auto Negotiation is Off): 10 Mbps, 100 Mbps, 1000 Mbps.
o Duplex (only when Auto Negotiation is Off): Half or Full.
o Advertisement (only when Auto Negotiation is On): Default-All or Custom. Custom options include
10/100/1000M/Half or 10/100/1000M/Full.
o Flow Control: TX On, RX On, Both On, or Off.
o When flow control is On, the test set will respond to pause frames received by the link partner by
adjusting the transmit rate.
o When flow control is Off, the test set ignores all incoming pause frames from the link partner and
continues transmitting at the configured transmit rate.
o MDIX: Off, On, or Auto. When MDIX is set to Auto, the test set detects the required cable connection type and
configures the port connection properly for interfacing the partner device, eliminating the need for crossover
cables.
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10GE Port Setup
ﬁ Measuremant

S RPN Lo e

Flew Centrel

Clack Offset (pRm)

'LASER OnlCfF

e —
"X Discaver
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10 GE Port

e 10GE Mode: LAN or WAN

o WIS Mode (only available in WAN mode): SDH or SONET

o Flow Control: Enable chosen as default option

e Clock Offset (ppm): The frequency may be offset in parts per million

Status

Status tab

Status Measursmsnt

Link Advertisemeant Link Down
. ETHUE  ink Confly, ACK Link Down

Ramote Fault .Llllk' Down
i Tiliu= Lacal Part Remota Paort

Link Drawn Spead Link Dewn

“ | Files Duple: Link Dawn Duplax Link Dewn
X Link Advertisement Link Parther Advartisement
10MIHalF Link Dowen homrHalF Link Dewn
AaMIFull Link Drawn AaMFull Link Dewn
A0akIHalf Link Dewn Aok Half Link Dewn
AD0KIFull Link Dowin [1ODRAFull Link Dewn
A0QGMIFuIl Link Dowen hiooomiFull Link Dewn

Symmetric Pause Link Dewn

e
"X Discaver

Bsymmetrle Pause Link Dewn

The Status tab lists current port settings. Please note that the Status tab is only available if a fiber port option is
selected from the Test Port Selection menu.

w Test units shipped before January 2012 support up to +/- 50 ppm offset only. Units shipped from 2012 onwards,
support up to +/- 150 ppm offset. This applies to both I0GE WAN and 10GE LAN modes.
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40 GE Port Setup

Signal
Frame
Pattern
ALM/ERR

t.—.
History

40G port profile: Default
Network Type: LAN
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100 GE Port

e 100G port profile: Default
Network Type: LAN

= Sigmal
> Frame
Pattern

ALMIERR

- 3
- Histary -

40 GE Port Setup

Measurement

Network Type

Flow Control

Clock Source

Clock Offset (ppm)

Link Fault Response

Flow Control: Enable/Disable
Clock Source: Internal, External (2Mbps, 2MHz, 1.5Mbps, 1.5MHz, 10MHz, 1PPS), RxCLK, GPS1PPS
Clock Offset (ppm): Can be configured; range is +/- 150ppm
Link Fault Response: Enable/Disable

Flow Control: Enable/Disable
Clock Source: Internal, External (2Mbps, 2MHz, 1.5Mbps, 1.5MHz, 10MHz, 1PPS), RxCLK, GPS1PPS
Clock Offset (ppm): Can be configured; range is +/- 150ppm

Setup Clock Source

Measurement

Network Type Clock Source

Flow Contral

Clock Source

Clock Offset (ppm) External 2Mbps

External 2MHz

Link Fault Response
Eye Clk

External 1.5Mbps
External 1.5MHz
Extermal 10MHz
External 1PP5
RxCLK

GPS 1PPS

iF) treen1az
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Setup Clock Offset
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R

1 !

| 4 | ° I 9 TREROwoR
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13.1.3 Measurement Settings

10 GE Measurement Setup

Pert Measurement

Mode

Evaent Log
TX Start

ToD Synchrenization Source

.RI!-IJ“"! Auto Save

" MX Diseaver

20150730 14:15:30
The measurement and event log settings are configured in this screen.
o Profile: Last configuration, Delete, Save, Save as..., Default.

e Mode: Manual, timed, or auto mode are available.
o Manual mode: User starts and stops the measurements manually.
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.

o TX Start: Tx & Rx, or Tx Separate. Configure how the measurements are started when in BERT and Multiple
Streams test modes.

o Tx & Rx: 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.

o Tx Separate: Independent control (Start/Stop) of the transmitter is enabled. At the start of the test only
the receiver is turned on -- the user must start the transmitter manually.

o Tx 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.
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e ToD Synchronization Source: Disable, GPS 1PPS

Clock Synchronization is not supported on all the test set models. Check with customer care for availability.

Go back to top Go back to TOC
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13.2 BERT

13.2.1 BERT Setup

Overview:

BER testing at Layer 1, 2, 3, and 4 is supported. The BERT can be configured to use either regular PRBS test patterns,
stress patterns (specifically for 10Gigabit Ethernet) or user defined test patterns to simulate various conditions. The
test layer, frame header, traffic profile, error injection, and control settings of the far-end device (if applicable) must be
configured prior to testing.

e Layer 1: Unframed mode (fiber ports only) or Framed mode
o Unframed mode: Test traffic consists of a bit stream of the selected test pattern
o Framed mode: Test pattern is encapsulated into a valid Ethernet frame with SOF, Preamble, and CRC
field

BERT Setup - Header (Layer 1)

Results p—

Header Errar Inj-

At Last conflguratian ¥
m Test Layer | |

'LASER QnfCff

————
"X Diseaver

Ceontrel

e Layer 2: Framed BERT (same as Layer 1 Framed)
o MAC Address: A default or user configured Media Access Control (MAC) address is added to the frame

BERT Setup - Header (Layer 2)
Results
Errer Inj. Alarm Inj.

ast configuration

) m Encapsulation Type

Tast Layer

’ m Frame Type tharnet [I{DIX)

VLAN tag

CASER OnloR

—_— .
MX Discover

: Cantral :

o Layer 3: Framed BERT (same as Layer 1 & 2 Framed)
o MAC Address: A default or user configured Media Access Control (MAC) address is added to the frame
o IP Address: A default or user configured IP address is added to the frame
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BERT Setup - Header (Layer 3)

Results

Errer Inj.

= m Encapsulation Type
Tast Layer

' m Frame Type thernet [I{DIX)
WLAN tag
MPLS

——
LASER OnJOdT
e ——

—_—
MX Discovar -

Cantral

e Layer 4: Framed BERT (same as Layer 1, 2, & 3 Framed)
o MAC Address: A default or user configured Media Access Control (MAC) address is added to the frame
o IP Address: A default or user configured IP address is added to the frame
o UDP Address: A user defined source and destination port address is added to the frame

BERT Setup - Header (Layer 4)
Results

Header Errer Inj. Alarm Inj.

=
| . Start
.'-_:___- ."|I - BT Bra

. [P Encapsulation Type

Tast Layer

o8 TP (v

MPLS
FROTOCOL

LASER OniCff

—
X Discover

Control

Go back to top Go back to TOC
13.2.1.1 Header Settings

o BERT Profile: Load a previously configured test profile or create a new profile from existing settings.
Please see 6.0 Profiles in the ReVeal MTX300 manual for more details on how to create new profiles using
ReVeal software.

o Encapsulation Type: None or Provider Backbone Bridge (PBB-TE): Provider Backbone Bridge MAC-in-
MAC (IEEE 802.1ah) encapsulation are configured trunks that add resiliency and configurable performance
levels in the provider backbone network. Available for 1GE Copper/Fiber and 10GE port. PBB encapsulation is
available for all Ethernet tests (Layer 2,3 and 4) - BERT, RFC2544, Throughput, V-SAM.

Tap the PBB block to configure the settings. All PBB fields are configurable.

o Backbone MAC Source
o Backbone MAC Destination
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o Ethernet Type
o [-SID
o Backbone VLAN ID, Priority, Type
PBB

o I PEE-TE = MAC VLAN DATA | RXFilter

Backbene MAC Source ()-18 63-1A-2B4E
Backbene MAC Dastination 00-1863-142B3C

Ethernet Type
151D

= P (Backbone VLAN ID I Fori |l Tvee 8328

oA
"MX Discover '

. ontrol

o Test: Select the test layer to perform the BERT
o Options are Layer 1 Unframed, Layer 1 Framed, Layer 2, Layer 3, and Layer 4

e Frame Type: Select the Ethernet frame type for Layer 2 or Layer 3
o 802.3 Raw (IEEE 802.3 frame without LLC) - Not available when Layer 3 is selected
o 802.3 LLC (IEEE 802.3 frame with LLC header)
o 802.3 SNAP (IEEE 802.3 frame with SNAP header)
o Ethernet II (DIX) (named after DEC, Intel, and Xerox, this is the most common frame type today)

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 Layer 4

e VLAN: Off, 1 tag, 2 tags, 3 tags
o The user is able to configure up to 3 VLAN tags (VLAN stacking, for Q-in-Q applications)

« VLAN stacking is an option

e MPLS: Off, 1 tag, 2 tags, 3 tags
o The user is able to configure up to 3 MPLS tags

« MPLS tag configuration is only available when the MPLS option is purchased

The most common Ethernet Frame format, Type II

20 00 20 TA 3F Z3E 20 00O 20 20 3A AE 0g 00 IP, ARP, etc. 00 20 20 3A
Destination MAC Address Source MAC Address EtherType FPayload CRC Checksum
MAC Header Data
(14 bytes) {46 - 1500 bytes) (4 bytes)

Emerneth_;,' e |l Frame
(64 1o bytes)

Go back to top Go back to TOC
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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.

e 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 testing, the user can also configure the Ethertype:
= 0800-IP (Internet Protocol Version 4, [Pv4)
0600-Xerox
0801-X.75 (X.75 Internet)
0805-X.25 (X.25 Level 3)
0806-ARP (Address Resolution Protocol [ARP])
8035-RARP (Reverse Address Resolution Protocol [RARP])
8137-1PX (Novell IPX)
814C-SNMP
8847-MPLS unicast
8848-MPLS multicast
86DD (Internet Protocol, Version 6 [IPv6]) - Future Release

BERT Setup - MAC address settings (Layer 3)

MAC DATA RX Filtar Srar

MAC Source DD=18-8300-0C 40
MAC Destinatian D0-1E-80-20-57-3C

m Ethernet Typa

DEDDJP

'LASER OnfCfF
R
"ME Discaver

Ceontrel

MAC Source
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e VLAN Tab: In the VLAN tab the following parameters are configured:

o VLAN ID: Configurable in the range 1 to 4094.
= VLAN ID is the identification of the VLAN, which is basically used by the standard 802.1Q.
= It has 12 bits which allows the identification of 4096 (2°12) VLANsS.
= 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 0 (lowest) to 7 (highest), which can be used to prioritize
different classes of traffic (voice, video, data, etc.).
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[e]

Type: The following selections are possible:
= 8100 (IEEE 802.1Q tagged frame)
» 88a8 (IEEE 802.1ad Provider Bridging)
Drop Eligible: If enabled, drop eligibility flag will be set.
VLAN Flooding: Enable/Disable.
VLAN Flooding Range: Specifies the number of VLAN IDs. Enter a number from 0-4096. The VLAN
IDs will be incremented by 1 until it reaches the number of times entered in the flood range.

[e]

[e]

[e]

IEEE 802.1Q VLAN Tag in an Ethernet Frame

4 Byles
Distfirscsticon Source 80210 Fresmie
Addross Address | VIANTag | Tee/len Data Chock
'd I

2 Bytes 2 Bytes (Tag Condral Infarmation)

T Cancnical

rooenl | U= | g VLAN ID

(5] oy | jndicolor (12 Bits)

oxgioo | BB | g

BERT Setup - VLAN Tag configuration (Layer 3)

YLAN MPLE P DATA RX Filtar —_—tart

WLAN #1{CE-VLAN 1D}

- ” %] -Prinrinr ’-T'pp-':

WILAN #2(SP-VLAN |D]

o T o e [l
]
WILAN Z3(SP-YLAN D)

o JlEiy e

. A
B " KMX Diseaver

LASER OniDfF

Contrel
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o MPLS Tab: In the MPLS tab the following parameters are configured:
o MPLS label: Configurable in the range 16 through 1,048,575 (labels 0 to 15 are reserved).

« Composed of 20 bits which allows for the creation of over one million labels.
o CoS: Configurable in the range 0 to 6.

« This field is three bits in length and maps directly to IP Precedence TOS bits to provide Class of
Service (COS).
o S-bit: Configurable 0 or 1.

« The S field is one bit in length and is used for stacking labels. This is important as it is used to indicate
the last label in the label stack.
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o TTL: Configurable in the range 0 to 255. The default setting is 128 hops.

« Used to decrement the time-to-live counter.

BERT Setup - MPLS label configuration

T DATA  RX Filter Gtart

—
—
-_1 TL=
o

&=

= | o YT

'LASER OnfOfF
|_
"MX Discever

Ceontrel
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o IP Tab: In the IP tab the user must configure the destination IP address and source address. The user may also
configure the following IP header fields:
o IP Type: IPv4
o IP Src and IP Dest: For IP Src, if the IP connection is up, refer to 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 (Precedence): The first three bits of the IP TOS field can be edited:
000 - Best Effort
001 - Bulk Data
010 - Transactional
011 - Call Signaling
100 - Streaming Video
101 - Voice
110 - Routing
111 - Reserve
= DSCP (Differentiated Services Code Point): The first six bits of the IP TOS can be edited to
provide more granular service classification.
For more information on the definition of DSCP field in IPv4 and IPv6 headers, refer to REC2474.
= Time To Live (TTL): Configurable in the range 0 to 255.

» Fragment offset byte: Configurable in the range 0 to 65.528.

« The fragment offset field, measured in units of eight-byte blocks, is 13 bits long and specifies
the offset of a particular fragment relative to the beginning of the original unfragmented IP
datagram.

= Protocol field: UDP (0x11), TCP (0x06), User Defined.
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BERT Setup - IP Address settings (Layer 3)
WLAN MPLS " DATA, RX Filtar
Source |P Address
Destinatien IF Address

IP TOS
— T psce

] Files UL

Fragment Cffset

Protocol

'LASER OnlCfF
A —
"KX Discaver

Cantrol
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o Data Tab: User selects a test pattern that will be encapsulated in the Ethernet frame payload (for framed mode).
Depending on the test layer, different test pattern options are available.
o Layer 1 Framed Test Patterns

s CRPAT: Compliant Random Pattern provides broad spectral content and minimal peaking for the
measurement of jitter at component or system level.

» CJTPAT: Compliant Jitter Test Pattern is a Jitter Tolerance Pattern that stresses a receiver by
exposing it to extreme phase jumps thereby stressing the clock data recovery (CDR) circuitry. The
pattern alternates between repeating low transition density patterns and repeating high transition
density patterns.

= CSPAT: Compliant Supply Noise Pattern. Represents worst case power supply noise.

BERT Setup - Data selection (Layer 1 Framed)

'LASER OniCifF

ST ——
"X Biscaver

Caontrel
Page 1ef2 o _
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BERT Setup - Data selection - (Layer 1 Unframed)

, 2 |.‘_\
Header Cenfiguration Start

'LASER OnlCfF
|—
"KX Discaver

Cantrol

o Layer 1 Unframed Test Patterns

= HFPAT (High Frequency Pattern): This test pattern is to test random jitter (RJ) at a BER of 10-
12, and also to test the asymmetry of transition times. This high frequency test pattern generates a
one, or light on, for a duration of 1 bit time, followed by a zero, or light off, for a duration of 1 bit
time. This pattern can be generated by the repeated transmission of the D21.5 code-group. Disparity
rules are followed.

= LFPAT (Low Frequency Pattern): The intent of this test pattern is to test low frequency RJ and
also to test PLL tracking error. This low frequency test pattern generates a one, or light on, for a
duration of 5 bit times, followed by a zero, or light off, for a duration of 5 bit times. This pattern
can be generated by the repeated transmission of the K28.7 code-group. Disparity rules are
followed.

= MFPAT (Mixed Frequency Pattern): The intent of this test pattern is to test the combination of
RJ and deterministic jitter (DJ). This mixed frequency test pattern generates a one, or light on, for a
duration of 5 bit times, followed by a zero, or light off, for a duration of 1 bit times, followed by a
one for 1 bit time followed by a zero for 1 bit time followed by a one for 2 bit times followed by a
zero for 5 bit times followed by a one for 1 bit time followed by a zero for 1 bit time followed by a
one for 1 bit time followed by a zero for 2 bit times. This pattern can be generated by the repeated
transmission of the K28.5 code-group. Disparity rules are followed.

= RDPAT (Random Data Pattern): Designed to provide energy across the entire frequency
spectrum providing good simple BER testing.

= JTPAT (Jitter Tolerance Pattern): Designed to verify jitter tolerance on the receivers by
exposing a receiver's CDR to large instantaneous phase jumps. The pattern alternates repeating low
transition density patterns with repeating high transition density patterns.

= SNPAT (Supply Noise Pattern): Designed to simulate the worst case power supply noise that
could be introduced by a transceiver.
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o Layer 2, 3, & 4 test patterns (40GE and 100GE only support up to Layer 3)
= PRBS:

s 2731 -1 (147 483 647-bit pattern used for special measurement tasks, [e.g., delay
measurements at higher bit rates])

» 2723 -1 (8 388 607 bit pattern primarily intended for error and jitter measurements at bit rates
of 34 368 and 139 264 kbps)

s 2715 -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)

= 2711 -1 (2047 bit pattern primarily intended for error and jitter measurements on circuits
operating at bit rates of 64 kbps and N x 64 kbps)
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» 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)

MPLS DATA RX Filtar - Start

=
=

8 & 9 O

'LASER OnfOfF
nO-00-00-00

e
"X Discaver

Contrel

= 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)

T —————————
RX Filter | 5o

e —— e
MX Discover

Caontral
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o 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
o MAC Source address
o VLAN
VLAN Priority
VLAN Eligible
Frame Type
Type of Service
o Protocol Type
o [P Destination address
o [P Source address
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BERT Setup - RX Filter selection

MPLE P DATA RX Filtar Start

'LASER OnfOfF

e
"X Discaver

Contrel

o UDP/TCP: Input Source Port and Destination Port.

BERT Setup - RX Filter selection
MAaC YLAMN MPLS DATA  RX Filtar

Source Port 0
” Diestination Pert '

Start

e
"X Discaver

Contrel
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13.2.1.2 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.

o Frame Size Type: Fixed or Uniform min and max frame length values. Uniform traffic is traffic generated with
a uniform distribution of frame lengths.
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e Frame Size (bytes): Enter the frame size when a Layer 2, 3, or 4 BERT is selected
o Frame size configuration is not available for Layer 1 BERT
o Frame sizes can be from 64 bytes to 1518 bytes, in addition to jumbo frames up to 10000 bytes

e BW (Transmit Bandwidth): Configure the transmit rate for the test
o When traffic flow is equal to Burst, two burst bandwidths are configured with burst time
o When traffic flow is equal to Ramp, starting and an ending bandwidth are configured along with the
bandwidth step size and duration

BERT Setup - Constant Traffic
—_— Setup Results —

Header Errar Inj-

- == Traffls Flow
m Frame Size Type

Frame Size (bytes)

‘ m Constant Bandwidth

_|'._ﬁ_
KX Discavear

Ceontrel

Note: Frame Size Limitations

Layer 1 framed mode - Frame size configuration is not available.
Layer 1 unframed mode - Traffic profile is constant at 100% bandwidth.
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13.2.1.3 Error Injection

( w This description is for 10GE only)

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

e Error type: Select from Bit, CRC, IP Checksum (Layer 3, 4 only), Pause, TCP/UDP Checksum (Layer 4 only).
With Pause selected, the unit will transmit a pause frame when Error Injection icon is pressed. The Pause time
duration is configurable in units of 512 bit time. At Gigabit Ethernet speed, this is equivalent to 512 ns. For
example, if pause time is set to 1000, the pause duration will be set to 1000x512 ns.

o Injection Flow: The error injection flow determines how the selected errors will be injected.
o Select a single error injection or specific count.

o Count: Configures the error count via a numeric keypad.
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BERT Setup - Injection Error

Setup Results

—
Start

Header Errar Inj.

_E mror Type Errar Type
Injectien Flow

IF Checksum
TCPIUDP Checksum
Fause

|—
"X Discaver

Cantrol

Error Injection

After pressing Start, error injection can be enabled by pressing the Error Inj. button on
the right side of the screen.
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13.2.1.4 Starting/Stopping a BERT

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.

« If testing on the fiber ports, make sure the LASER is turned on before starting the test.

¢ End-to-End Testing
o Connect the test set to another unit that supports BERT testing.
o After configuring test settings on both units, start the tests.

¢ Far-End Unit in Manual Loopback Mode
o If the far-end unit (another MX) is already in a manual loopback mode, do not send a loop up command
since it is not necessary.
o Once the correct control settings are configured, the user can start the test.

The selected tests will run automatically. When all the tests are complete the test will stop automatically. If the BERT
test suite needs to be stopped before they are done, then simply press the Stop button, located in the actions drop-
down menu. The status of each selected test can be seen in the Results tab.

e Far-End Unit Controlled with Loop Up/Down Commands
o If the far-end unit is not manually looped back, then it must first receive a loop up command from the
control unit before the BERT test suite can be started.
o To loop up the far-end unit with the manual mode loop up/down commands, configure the control settings
mode to manual.
o Enter the MAC and/or IP address of the far-end unit.
o Send the loop up command by pressing Loop Up.
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Once the far-end unit has been looped back, start the test by pressing the Start button. When the all of the selected test
are completed, the BERT test suite will stop automatically. Once all tests have been completed and there is no need to
test again, go back to the Control tab, and press the Loop Down button. This will send a loop down command to the
far-end unit to remove the loopback that is in place.
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13.2.2 BERT Results
13.2.2.1 Summary

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

o Line Rate (Mbps): Negotiated rate of the interface (10M, 100M, or 1000M). This value is always fixed since it
depends on the maximum capacity of the link under test, hence the test interface that is configured.

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

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

o 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

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

BERT Results - Summary

Setup Results T‘

UVICET S Errars | Alarms | Events | Traffle Delay Rates

—
- | - T Restart
Signal ST:2012-2- 5 01:40:42 ET:00:00:07 —

T R ﬁ
Line Rate {(bps) 1000 000M HooD DOOM
Utilizatien (%) 10.001%, Ho.001% '— -
Utilization (bps) 100.010M [160.010H
ALMERR [Framed Rata (bps)  38.708M 557061
Data Rate (bps) a7 536M o7 5350
. ¥ of Bytes 85735216 E57E6734

Fause Frames 1] o

Frame

= Pattern

————
"X Diseaver

Ceontrel
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13.2.2.2 Errors

Errors tab: The following errors (Current and Total) are displayed:

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

IP Checksum (Layer 3 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
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13.2.2.3 Events

BERT Results - Errors

Setup Results

Summary M=UCIEM Alarms | Events Traffle Delay
Current Frotal

Bits o 1]
EER 0.000000E+00 b 000000 E+00
Symbol [, 1121 A
FCSICRC o '
Jabher Frames 0

Runt Frames 1]

Rates

Stop

—
- Restart y

TX Step

Err Inj.

T —
"X Diseaver

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

displayed.
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13.2.2.4 Traffic

BERT Results - Events

Setup Results

Summary Errars | Alarms Delay
Tlene Event Type # of Events |Test

2012-2-8 014106 Test Started HERT

(4] Page 1 af1 o

Traffic tab: The following Traffic statistics are displayed:

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

¢ Frame size distribution
e Pause frames

Tap on the graph for detailed screens.
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- Signal

- Frame
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ALMERR.

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

¢ Received (RX) frames:
Total frames
Test frames

[e]

[e]

[e]

[e]

Non-test frames

[e]

¢ Transmitted (TX) frames:

VLAN tagged frames
Q-in-Q VLAN stacked frames

BERT Results - Traffic Distribution

Satup Results

Stop

Summary Errars  Alarms Delay Rates

———————
*  Hastart =

TE Stop

Frama
Type

Traffic
Type r

e —
"X Discaver

Cantrol

o Total frame - Total # frames transmitted

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

- Signal
- Frame
- Pattern

ALMERR

Framas

RX Frames
Total

Tast

VLAN

VLAN Stack
Mon-Test
TX Framas
Total

Pause Frames

BERT Results - Frames

Traffic Type Frama Siza Stop
]

——
oo = Rastart =

100000000
0000000

0.000000 s Erin.

000000

TXE Stop

ST ——
"X Biscaver

Ceontrel

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

BERT Results - Traffic Type

Framas Traffic Type Frama Size Stop
Digtribution # i

T Sigral L2 Unicast 1520260 100.000000 e
L2 Broadcast 1] D.000000

L2 Multicase 1] 0000000

TXE Stop

- Frame
- Pattern
ALMERR

ST ——
"X Biscaver

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

e < 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

e 1280-1518 byte frames

e > 1518 byte frames - Jumbo frames

BERT Results - Frame Size

Framas Traffic Type Frama Siza Stop
Digtribution i
* Signal < 64B 1.000000 15 -
B4 - 127E 0.000000
128 - 258R b 000000
258 - 5116 0.000000 e
512 - 10238 b 000000
ALMERR (1024 - 12798 0.000000
1280 - 151688 100 000000

. [ - 15156 0.000000

TX Stop
- Frame F

- Pattern

ST ——
"X Biscaver

Ceontrel
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13.2.2.5 Rates

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

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

BERT Results - Rates

Satup Results T‘

Summary Errars  Alarms  Ewents  Traffle Delay
Signal o Restat

TE Stop

Framelsecs Rate (FPS) Drata Rate (Mbps) s E I F ]

- Frame
- Pattern

ALMERR

Klin —— ———
"X Discaver

Ceontrel

Go back to top Go back to TOC
13.2.2.6 Delay

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

o Current

e Minimum

e Maximum

e Variation (Current) - Interframe delay variation
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BERT Results - Delay

Satup Results

Summary Errars  Alarms  Ewents  Trafflc

Signal Frame ArHival Time

Current 110.912us Bverage 110.514us
Mindmum 110.812us .Iu'l.'::a:ln'uum .iinjﬁ:us

Frame

Pattern Frame Delay Yariatien

Current h.ﬂﬂiua

ALMERR
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13.2.2.7 Alarms

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

e LOS: Loss of Signal

e LOS Sync: Loss synchronization

o Pattern Loss: Indicates errors related to test pattern

e Service disruption associated with loss of signal:

Current: Duration of the current service disruption

Total: Total accumulated duration of the service disruptions

[e]

[e]

[e]

[e]

No. of Occurrences: Counter of service disruption events

BERT Results - Alarms

Results

Delay

Signal Current
LOS (ms) o

LOSyne 1]

Frame

Pattern Pattern Loss 0
Service Disruption (ms)

ALMERR  |[Current 0
Last

- I i o

o, of Qecurrences
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13.2.2.8 Signal

The Signal tab (fiber ports only) displays the optical level measured by the SFP or XFP transceiver.
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13.3 RFC 2544 Conformance Testing

Overview

Setup - Standard Mode
o Header Settings
Frames Settings
Threshold Settings
Peer-to-Peer Asymmetric Testing
Throughput Settings
Latenc ttings
Frame Loss Settings
o Burst Settings

Starting / Stopping a RFC2544 Measurement
Results - Standard Mode

o Status
o Summary
o Signal

o Events
o
o

[ ]
o O o o O o

Latency / Jitter
Frame L.oss

o Burst

Saving Results

Advanced SLLA Mode
o Background General Setup
o Background Traffic Setup
o Background Results

Overview:

RFC 2544 recommendations are well accepted in the test and measurement industry for network performance testing.
The RFC 2544 test suite consists of and performs a set of four automated tests (throughput, latency, frame loss, and
burst or back-to-back) to qualify the performance of a network link under test. The tests are especially popular for the
verification of network links with certain service level agreements (SLA).

The following settings must be configured prior to RFC 2544 testing:

Test layer (Layer 2, 3, & 4)

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

Pass/fail thresholds (optional)

Far-end unit loop control

Throughput

Latency

Frame loss

Burst (back-to-back)
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RFC 2544 Setup - Layer 2 parameters

Setup Results

Throughput Latency Frame Less Burst
Header Frames Thrasholds

—. P | [Last configuration

IEnupsul:ﬂan Type
’ m :T“t Layar

Frame Type

I\FLAN

"MX Discover
"

Contral
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13.3.1 Setup - Standard Mode

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

13.3.1.1 Header Settings

e RFC 2544 Profile: Load a previously configured test profile or create a new profile from existing settings.
Please see 6.0 Profiles in the ReVeal MTX300 manual for more details on how to create new profiles using
ReVeal software.

o Encapsulation Type: None or Provider Backbone Bridge (PBB-TE): Provider Backbone Bridge MAC-in-
MAC (IEEE 802.1ah) encapsulation are configured trunks that add resiliency and configurable performance
levels in the provider backbone network. Available for 1GE Copper/Fiber and 10GE port. PBB encapsulation is
available for all Ethernet tests (Layer 2, 3 and 4) - BERT, RFC2544, Throughput, V-SAM.

Tap the PBB block to configure the settings. All PBB fields are configurable.

o Backbone MAC Source

Backbone MAC Destination
Ethernet Type

I-SID

Backbone VLAN ID, Priority, Type

o O o o
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PBB
. e
i | PEB-TE = MAC | VLAN DATA | [RXFilter| ~==gg===

Backbene MAC Source 00-15-63-18-2B4E

m iBachhonl MAC Dastination 00-1863-18.28-3C
:Eﬂu rmet Type
iI-SIL‘l

8 I [Backbone VLAN O sz [ZEECENe TS

LASER On/Off

“MX Discover &
S —

—
Control

o Test: Select the test layer to perform the test.
o Options are Layer 2, Layer 3, and Layer 4.

¢ Frame Type: Select the Ethernet frame type for Layer 2, Layer 3 or Layer 4.
o 802.3 Raw (IEEE 802.3 frame without LLC) - Not available when Layer 3 is selected
o 802.3 LLC (IEEE 802.3 frame with LLC header)
o 802.3 SNAP (IEEE 802.3 frame with SNAP header)
o Ethernet II (DIX) (named after DEC, Intel, and Xerox, this is the most common frame type today)

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.

¢ 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).

« VLAN stacking is an option.

o MPLS: Off, 1 tag, 2 tags, 3 tags.
o The user is able to configure up to 3 MPLS tags.

« MPLS tag configuration is only available when the MPLS option is purchased.
e MAC, VLAN, MPLS, IP, and Test Pattern Configurations:

Tap on the Frame image displayed on the screen to configure the MAC addresses, IP addresses, VLAN tag(s),
MPLS tag(s), and test pattern. This brings up the configuration screens for all the header fields.

« For more information on header configuration please see 13.2.1.1 Header Settings in the BERT section.

e MAC Header Tab:
o 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.
o MAC Destination: Configure the destination MAC address of the far-end partner test set. See MAC
address editing screen shot below.
o Ethernet Type: For Layer 3 testing, the user can also configure the Ethertype:
= 0800-IP (Internet Protocol Version 4, [Pv4)
= 0600-Xerox
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0801-X.75 (X.75 Internet)

0805-X.25 (X.25 Level 3)

0806-ARP (Address Resolution Protocol [ARP])
8035-RARP (Reverse Address Resolution Protocol [RARP])
8137-1PX (Novell IPX)

814C-SNMP

8847-MPLS unicast

8848-MPLS multicast

86DD (Internet Protocol, Version 6 [IPv6]) - Future Release

RFC 2544 Setup - MAC address editing

AC Destination
00-01-E8-DB-56-91

R [ e

=
N B e

= o e
’T{T’T

Del | Del Al | = | Apply

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

RX Filter

Hotel
Ma data selestion possible. _ 5LAMade -

WeEx preprietary payload. -
L A ‘LASER OniDfF

|—
"X Discaver

Ceontrel

o RX Filter Tab: Depending on test layer, allows the user to filter streams by:
o MAC Destination address
o MAC Source address
o VLANID
o IP Destination address
o [P Source address

e VLAN Tab: VLAN ID, priority, and Tag Type (Ethernet Type) can be configured. Please refer to the BERT
application for more details.
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e MPLS Tab: MPLS label, CoS priority settings, TTL, and S-bit fields are configured for available MPLS tags.
Please refer to the BERT application for more details.

o IP Tab: User configures the source and destination IP addresses.
The user can also configure the following IP header fields; IP TOS (for quality of service testing), TTL,
fragment offset byte, and the protocol field. Please refer to the BERT application for more details.

Go back to top Go back to TOC

13.3.1.2 Frames Settings

Frames tab: User configures the following:

o Preset Frames: User selects from a list of recommended test frame sizes defined in RFC 2544
o Test frames are 64, 128, 256, 512, 1024, 1280, and 1518 bytes.
o The default selected frames are 64 and 1518 bytes.
o To select/deselect any of the recommended test frames, check the box to the right of the desired frame.

o« When VLAN tagging or MPLS tagging is enabled, the value in parentheses reflects the actual frame
size transmitted. For example one VLAN tag adds 4 bytes to the frame size, therefore a 64B frame
becomes a 68 byte frame.

¢ Add frame: The user can add two additional user configurable test frames of any size ranging from 64 bytes to
10000 bytes.
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).

RFC 2544 Setup - Frame Settings

Setup Results

Throughput Latency Frame Loss Burst
I signal Header q Thresholds
Bd (58] bytes
.-IEE [172) bytes
Pattarn 256 (260) bytes
512 [516) bytes “ELA Mede
ALMERR.  liozd [1028) bytes e
.-12E|l:| [1284) bytas

5 _1E1I:I [1522) bytes Add Frame W7 Clacouer

Contrel

Frame
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13.3.1.3 Threshold Settings

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

tab.

e A Pass/Fail criteria will be applied when the threshold settings are enabled.
o For example, if the throughput threshold value for a 64 byte frame is configured for 80%, then a Pass
criteria is assigned if the throughput rate is 80% or better.
o The threshold values for Throughput and Latency can be customized per user requirements. Tap on the
selected value to edit.

RFC 2544 Setup - Threshold Settings

Setup Results

Thraughput Frame Loss
o signal Header
& Frame Throughput (%)
Fd (65) bytes
Pattern (128 (132) bytes _
250 [260) bytes 3 ﬁ
ALMERR. 542 (516) bytes —
.'1EI24 [1026) bytes
A | Tools 260 (1284) bytes

1518 [1922) bytes

——
" MX Biscaver

Contrel
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13.3.1.4 Peer-to-Peer Asymmetric Testing

Remote Partner Control

TX300
Local Unit Remote Unit

When the local unit connects to the remote (peer) partner, it loads the same configuration profile (header, traffic, and
frame size) to the remote partner, with the MAC and IP addresses inverted. From the peer-to-peer menu, asymmetric
testing becomes available.

Asymmetrical links provide different line rates in the two directions. To verify the information for both the low and
the high rates of the link, the user needs to send a test signal from one instrument located at one end of the link to an
instrument at the other end of the link and vice versa to test traffic capacity. The two test instruments have to be
synchronized because the tests defined in RFC 2544 require the receiver to know the contents of the test signal to be
transmitted in detail.

The test set offers an automated RFC 2544 test application to perform throughput, frame loss, and burstability tests in
a local-remote unit setup. The user first configures the test setup in the local unit. Once initiated, the local unit
transfers the setup information to the remote unit via the line under test. Upon completion, the remote unit transfers
the test results back to the local unit, enabling the user to read the results for both directions of the link on the local
unit.
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Asymmetric Control

Setup Results T

Remote Partner Contrel Tool

User Defined
Bsymmetric Up

Asymmetric Dewn
Asymmetric Up & Down

| s

Online

t Discaver

Centrel

Asymmetric Testing Setup

e Partner Address: Select MX Discovered or User Defined. For instructions and further information on the MX

Discovered and User Defined options, please see 13.5.1.2 MX Discover and Control.

e Mode: Select an asymmetric test configuration:
o Asymmetric Up: Tests traffic in the upstream direction (local to remote direction).

o Asymmetric Down: Tests traffic the downstream direction (remote to local direction).

o Asymmetric Up & Down: Test traffic in both upstream and downstream directions.
e Press Connect.

The user is able to configure and view the local/remote unit's setup and results. Tap on the Local/Remote button on

the right side menu to toggle between the two settings.

Local Setup

Local Setup Lecal Rasults S - T S

Thraughput Laremcy Frame Loss Burst

Tast Layer

e e Type [Ethernet IIDIX)

VLAMN | T SLAMede

MXDlscover

Control

TLacallR amntt_'

13.3.1.5 Throughput, Latency, Frame Loss, and Burst Settings

The RFC 2544 test suite allows the user to run all four tests, one of the four tests, or a combination of any of the four
tests. The user simply has to enable/disable which tests to perform by checking/unchecking a selection box in the

respective tab for each test. By default all four tests are enabled.

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

o Max Rate: Up to 100% of the negotiated line rate. The default value is 100%.
o This is the maximum transmit rate to perform the throughput test for each test frame size.
o The user may configure this rate as a % of the total line rate or in Mbps. For example if the user
configures the Max Rate to be 90% and the negotiated line rate of the link is 100Mbps, then the maximum
transmit rate will be 90Mbps or 90% of the line rate.

¢ Resolution: Input any value between 0.001% and 1%. The default value is 1%. Resolution refers to the

resolution in searching for the throughput rate. If 1% is selected, the throughput rate will be searched with +£1%
accuracy.

e Duration: 5 to 999 seconds. The default value is 20 seconds.
o The duration is the amount of time the throughput test is run for, for each frame size at a given rate.

RFC 2544 Setup - Throughput Settings
Setup Results
Header Frames Threshalds
e ] Latency Frame Loss Burst
. . [ _h'IA.K Rate
Resalutien (%)

‘ | Files Curation (s)

© SLAMede

LASER OniDfF
————
"KX Discavear

Contrel
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Latency tab:

User configures the following:

Test: Throughput Rate or Custom Rate. The default value is throughput.

o Throughput rate: Latency test will be performed at the throughput rate found for each of the tested
frame sizes.

o Custom rate: User configures a custom rate in % or Mbps.

o 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.

o 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.
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RFC 2544 Setup - Latency Settings
Setup Rasults
Header Thresholds
Throughput ] Burst

est Rate roughput
. - T TestR hroughput Rate
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n P g etitions

“ELA Made
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Frame Loss tab:

o 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.

o 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%).

e Duration: Selectable in the range 5 to 999 seconds. The default value is 20 seconds.
The duration is the amount of time the throughput test is run for, for each frame size at a given rate.

RFC 2544 Setup - Frame Loss Settings

Setup Results Trart

Header Threshalds
Throughput Latency :r -E Burst

. [T, M Rate

Step Size (%)

‘ PN Curation [s)

© SLAMade

'LASER QnfCff
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Burst (Back-to-Back) tab:

o 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.

e Maximum Duration: Selectable up to 999 seconds. The default value is 20 seconds.
This is the duration of the second burst, which must be greater than the minimum burst.

o 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.

RFC 2544 Setup - Burst Settings

Setup Results Trart

Header Frames Threshalds

Throughput Latency Frame Loss

. m MAX Rate

MM Duration [5)
‘ TN 15 Duration (s}
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13.3.1.6 Starting/Stopping a RFC 2544 Measurement

Once all configurations have been made, the user can start the RFC 2544 test (press the Start icon on the top right
section of the screen). The following are two scenarios of how to prepare and start the unit for RFC 2544 testing.

« If testing on the fiber ports, make sure the LASER is turned On before starting the test.

e Far End Unit in Manual Loopback Mode
o If the far-end unit (another MX) is already in a manual loopback mode, do not send a loop up command
since it is not necessary
o Once the correct control settings are configured, the user can start the test

The selected tests will run automatically. When all the tests are complete the test will stop automatically. If the RFC
2544 test suite needs to be stopped before they are done, then simply press the Stop button, located in the actions
drop-down menu. The status of each selected test can be seen in the Results tab.

¢ Far End Unit Controlled with Loop Up/Down Commands
o If the far-end unit is not manually looped back, then it must first receive a loop up command from the
control unit before the RFC 2544 test suite can be started
o To loop up the far-end unit with the manual mode loop up/down commands, configure the control settings
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mode to manual
o Enter the MAC and/or IP address of the far-end unit
o Send the loop up command by pressing Loop Up

Once the far-end unit has been looped back, start the test by pressing the Start button. When the all of the selected test
are completed, the RFC 2544 test suite will stop automatically. Once all tests have been completed and there is no
need to test again, go back to the Control tab, and press the Loop Down button. This will send a loop down command
to the far-end unit to remove the loopback that is in place.

« If the unit is in Advanced SLA mode, the RFC 2544 test runs simultaneously with the background.
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13.3.2 Results - Standard Mode

The progress and current result of the RFC 2544 can be viewed as the test is in progress.
Results tab:

Navigate the respective sub-tabs (throughput, latency, frame loss, or burst) to view the results for each test. For the
burst test, the results can be viewed in summary table format or test log format.

Status tab: The status of each test is displayed including a stamped log of each test.

RFC 2544 Results - Status

Setup Results

Thraughput Latency Frame Lass
Summary
ST:2011-12-19 16:23:52 ET:00:04:31

= Frame :
Throughput Tast Dansa

Pattern Latency Cane
Frame Loss Test Ih progress.., CLA Made
ALMIERR. Burstakility Test FPending...

- m

A ——
"X Discaver
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Summary tab: The following results including the Start (ST) and Elapsed (ET) times are displayed:

o Line Rate (Mbps): Negotiated rate of the interface (10M, 100M, or 1000M). This value is always fixed since it
depends on the maximum capacity of the link under test, hence the test interface that is configured.

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

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

« Utilization: % of Line Rate. For example, if we transmit 100Mbps on a 1Gbps interface then the utilization
value is 10% (or 100Mbps) of the total link capacity (or Line Rate).
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e Number of bytes
o Pause Frames: Total number of transmitted and received ethernet pause flow-control frames.

RFC 2544 Results - Summary
Setup Results
Throughput Latency Frame Lass Burst
Signal Status . ; Events

ST:2011-12-15 16:23:52
Frame

RX
Pattern  Line Rate {bps) 1000.000M 1000.00014
Vilization (%) 89.996% E9.996% TR

ALMERR  |Utilization (bps) 899 560K BO0.9600M
Framed Rate (bpa) 335 6Tam E35.632M

.. PN Cata Rate (bps) TOOBEEM oo sasm
— Total Frames 100611412 Ao 1441
=7 m Ead Frames o

Pause Frames o

e —
" MX Discever

Go back to top Go back to TOC

Signal tab:

The Signal tab (fiber ports only) displays the optical level measured by the SFP or XFP transceiver.
RFC 2544 Results - Signal
Results
Glabal Per Stream
Events affi alay Stream Summary

Aggragate i ] Alarms

'LASER OniCff

e —
" MX Discever

Ceontrol
LOS

(4 ] Page 1of 2 O
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RFC 2544 Results - Signal (page 2)

Results
Per Stream
Events Drelay Stream Summarny
Aggragate Errars Alarms

SFP Dptical Meduls Infermation

“ | Files Vendar

Part Number

Wavelength (nm}) : :
"LASER OniDff
“ME Discever

Ceontrol

Go back to top Go back to TOC
Events tab:

A time stamped log of each test is displayed.

RFC 2544 Results - Events
Setup Results
Throughput Latency Frame Lass
. Status Summary Signal
. . [ Time Ewenits
20- 2-2012 17:05:31 Test Started RFC 2544
i TN o 22012 17:05:31 Test Started Throughput

20- 2-2012 17:06:03 Test Stopped Thraughput

20- 2-2012 1706:03 Test Started Latency
20 22012 17:06:05 Test Stopped Latensy 'LASER Uniff

20- 22012 17 06:05 Test Started Frame Lass
20~ 2:2012 17:06:26 Test Stopped Frame Loss
L4 ) Page 1 of2 D . Centrel

Frafiles

Go back to top Go back to TOC

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

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

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

[e]

[e]

[e]

[e]

RXT-6200_RXT6000e_Module_Manual Page 245 of 387



Signal

Frame

Pattern

ALMERR

RFC 2544 Results - Throughput (Tx Graphical)
Results
Summary Events

Latency Frame Loss Burst

Go back to top Go back to TOC

128 256 . 124 1518
11321 1280] (1028} [1522)

Results
Summary Events
Throughput Latency Frame Lass Burst
126 (132) bytes 40 00 G000 Fass
256 (260} bytes 0.0 B0 Pass
512 [316) bytes 0 .e 0.0y Fass
024 (1028) bytes  (H0.00 B0 Fass
1548 [1522) bytes  |80.00 0.0y Failad

4 Page 1of1 O

Results
Summary Events
Throughput Latency Frame Lass Burst
T} Status
126 (132) bytes 40 00 Fass
286 (260) bytes B0 .00 Pass
512 [316) bytes 0 .e Fass
1024 (1028) kytes H0.00 Fass
1548 [1522) bytes  |80.00 Fass

4 Page 1of1 D

‘MK Discever

Contrel

‘MK Discever

‘MK Discever

Contrel

Latency and frame jitter measurements results are displayed in the following formats. Use the drop-down menu to
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select the Latency format:

e Graphical: Latency results displayed in line graph form (Latency [us] vs Frame size [bytes]).
e Summary and Test log tables display:

o byte size

o Latency (us): Round trip delay latency.

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

o Pass/Fail test status.

RFC 2544 Results - Latency (Summary)
Setup Results

Status Summary Events

Throughput Frame Lass Burst
Latency Rate (%) Threshalds
126 [132) bytes 5.000us 0.0y Fass
286 (260) bytes B84dus BO_00 Pass
512 (516) bytes 9.00us G000 Pass TELA Mede

1024 (1028) bytes 13.10us Bo_00 Pass
1518 [1522) bytes  [[17.0dus B0.00 FPass

Ceontrel

4 Page 1af1 D

RFC 2544 Results - Latency (Graphical)
Setup Results
Status Summary Events
Signal Throughput Frame Loss Burst

Graphical
Frame

Latencyfush Dane
AT a0
Fattern
“ElAMode
ALMERR _—

MX Discever

Ceontrel
286 512 1024 1818
L2E0) 15181 [102ZE) 115221
Frame Size
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RFC 2544 Results - Latency (Test Log)

Satup Results

Status Summary Events

Throughput Frame Loss Burst
Witer Rate (%) Status
128 [132Z) bytes 0.J00s B0 Fass
286 (260) bytes Q0dus BO_00 Pass
512 [316) bytes 000 s B0 Pass
1024 (1028) bytes 000us Bo_00 Pass
1518 (1922) bytes 500us B0.00 Fass

"M Dise

Cantrol

4] Page 1of1 o

RFC 2544 Results - Latency (Jitter Graphical)

Setup Results Crar
Status Summary Ewvents

Signal Throughput Frame Loss Burst

it. Graphical
Frame

Jiser{us)
5.000
Pattern

5L A Mode
ALMERR

“MX Discover

] 512 Mozd 1518
(2600 15181 [0ZE] 115221
Frame Size

Ceontrel

RFC 2544 Results - Latency (Jitter Summary)
Satup Results
Status Summary Events

Signal Throughput Frame Lass Burst
Frame Wit Summary  WIIE Rate (%) Threshelds

128 [132Z) bytes 0.J00s B0 Fass
Pattern 286 (260) bytes 0.00us BO_00 Fass

512 [316) bytes 000 s B0 Pass
ALMERR.  Yyo2q (1028) bytes  |0U00us f0.00 Pass

1518 (1922) bytes 500us B0.00 Fass

"MX Disc ;

Cantrol

4] Page 1of1 o
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RFC 2544 Results - Latency (Jitter Test log)

Setup

Status
Signal Throughput

it. TestL Hitter

126 [132) bytes

Pattern Erell il SR
512 [516) bytes

ALMERR.  La2g (1028) bytes
1516 [1522) bytes

Go back to top Go back to TOC

0.00us
Qdus
000w
0dus
S.00us

4

Summary

Results

Events

Frame Lass

Fate (%)
B0.00
BO_0O
B0.00
B0_00
B0.00

Page 1af1 D

Burst

Status

Pass
Fass
Pass
Pass

FPass

LA Mode

“ME Discever

Ceontrol

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

Frame Loss format:

o Summary and Test log tables display test frame length, byte size, frame loss (%) from received traffic, and rate

(%) transmitted.

¢ Graphical: Frame Loss displayed in line graph form (Frame size [bytes] vs Rate [%]). Tap on the magnifying

glass to see the legend.

RFC 2544 Results - Frame Loss (Summary)

Setup

Status

Throughput

Latency

Summary

Results

Ewents

Frame Loss

Summ Frame Loss (%) Frame Loss Cnt |Rate
ary v )

A0D 000000
00 000000
A0D, 000000 T
100 000000 —_—
ADD, 00000

126 (132) bytes
266 (260) bytes
512 [516) bytes
1024 [(1028) bytes
1518 [1522) bytes
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Burst

)

‘MK Discever

Contrel
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Signal

Frame

Pattern

ALMERR

Signal

Frame

Pattern

ALMERR

RFC 2544 Results - Frame Loss (Graphical)
Setup Results
Status Summary Events

Throughput Latency Frame Loss Burst
Graphical hd Graphical

rame Less () Drane

oo

L1s]
Ratel%)

RFC 2544 Results - Frame Loss (Test log)
Setup Results
Status Summary Events
Throughput Latency Frame Lass Burst
]-'r'ame Loss (%) |Frame Loss Gnt |Rate &)
126 [152) bytes 0 OO0 o 100000000
126 (132) bytes OO0 0000000
250 [260) bytes 0 JCeuaa ey 10000000
256 (260} bytes 00 S0 O00Oa0
512 [516) bytes R ] 100000000

o TP 512 (516) bytes £O0000 B0.000000

Go back to top Go back to TOC

024 [1028) bytes (0000000 100.000900
1024 (1028) bytes | QUO0MK00 B0.000000

4

“E[AMode

‘MK Discever

Contrel

“E[AMode

Burst tab: Burstability (back-back) results are the number of frames successfully transmitted/received at the line rate.
It is displayed in the following formats:

e Summary table: Displays Average Frame Count received for each test frame length
o Test log table: Displays Average Frame Count and Duration (seconds) for each test frame length
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RFC 2544 Results - Burstability (Summary)
Setup Results

Status Summary Events

Signal Thraughput Latenay Frame Lass
-2 g, Fra c it &
Frame forg. Frame Coun Status
126 (132) bytes d2z36a4 Fass
Pattern 286 (260) bytes 4464245 Fass
512 (516) bytes 2332089 Pass el A Made

ALMERR.  La2g (1028) bytes {13278 Fass
1516 (1522) bytes 10635 Pass

e —
" MX Discever

RFC 2544 Results - Burstability (Test Log)
Setup Results
Status Summary Events
Signal Throughput Latency Frame Lass
Frame RI-' Frm. Sount __E:p. Frm. Cound _[!'ur'a.ticrn [z}
128 [132) bytes g22368 E22368 :
Fattarn 128 (132) bytes |p2zacad |p223ses _
256 (260) bytes 445428 446426 . —_— i
ALMERR.  logg (260} bytes 4454298 4454208 e
.5'12 [516) bytes .EEEEUE "EEEEEIE

o WP 52 516} bytes 33z068 332083
’ — (4 Page 1of2 D

T ——
I " MX Biscaver
1024 (1028) bytes 118274 18274

1024 [1028) bytes 1152748 1152748 7 L Geontrol

Go back to top Go back to TOC

13.3.3 Saving RFC 2544 Results

Once the test has been stopped the results can be saved by pressing the Save key on the VePAL’s keypad. The results
will be saved and named automatically. Once the results are saved, the user may view or rename the results file by
going to Home > Files > Saved.

Go back to top Go back to TOC

13.3.4 Advanced SLA Mode

w SLA Mode is not available for 40G and 100G.

Using this test function, users are able to verify SLAs while end-to-end QoS is assessed properly. By configuring one
primary test stream and up to seven background streams each with independent frame size, bandwidth, and more
importantly QoS levels, simulating different service applications is now realized. The Advanced RFC 2544 SLA mode
provides detailed visibility of the test parameters for each of the traffic streams being measured, providing an efficient
in-depth qualification in a fast and automated way.
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Setup

For Header, Frames, Thresholds, Throughput, Latency, Frame Loss, and Burst, please refer to Setup - Standard
Mode.

Background - General

o # of Back. Streams: From 1 to 7 streams

e RFC 2544 Test Stream (%): This is the max rate set in frame loss

e Background Stream # (%): Allocated Bandwidth per Stream: The total bandwidth for all streams cannot
exceed 100%

o Total (%): Sum of all stream rates in %

Setup - Background - General
Setup Rasults Background Results Trart
Header Frames Threshalds Throughput

Latency Frame Lass Burst Backgroun: Summary

¥ of Back, Straams
RFC 2544 Test Stream (%)
Background Stream #1 (%) 5 Bl A Made

_Eat;ll:gr'-:und Stream M2 (%)

Background Stream #3 (W)
Total (%)

4 Page 1 of 10

Background - Traffic

e Background Stream #: Select a stream number to configure.

o Traffic Flow: Select from Constant, Ramp, Burst, or Single Burst traffic flow.

e Frame Size (Type): Fixed or Uniform. If uniform is chosen, the user will have to input a minimum and
maximum frame size.

o Frame Size (bytes): If a fixed frame size is chosen, this option is enabled. Enter the frame size when a Layer 2
or 3 is selected. Frame sizes can be from 64bytes to 1518bytes, in addition to jumbo frames up to 10k bytes.

e BW (Transmit Bandwidth): Configure the transmit rate for the stream.

« The bandwidth allocation per stream is already configured in the General Settings tab, but can be modified
in this screen as well.

RXT-6200_RXT6000e_Module_Manual Page 252 of 387



Setup - Background - Traffic

Lecal Satup

Header

Local Results Eackgreund Results

Frames

Latency Frame Lass

Background Stream #

“ | Files Traffic Flow

Frame Size Type
Frame Size (bytes)

Constant Bandwidth

Starting/Stopping an Advanced SLA Mode

Threshalds Threughput

Burst Backgroun: Summary

Contrel

callRemote

Please see Starting/Stopping a RFC 2544 Test for information on starting/stopping the test.

Go back to top Go back to TOC

13.3.5 Background Results - Advanced SLA Mode

“E[AMeode

For information on Global and Per Stream Results in Advanced SLA Mode, please refer to 13.5.2 Throughput Results.

Background Results - Global

Satup

Glabal
=L Stream Summary
Frame ST:2011-12-13 17:0

Pattern Line Rata "}Pii
Udlization (%)
ALMERR.  |Udlizatlon (bpa)
Framed Rate (bps)
- m Data Rate (bps)
: Total Frames
T tiliki Ead Frames

Pause Frames

RXT-6200_RXT6000e_Module_Manual

Rasulis

000,000k
35,088%
3506800
301.7458
202 823
43187440
1]

1]

Background Results

Per Stream

ET:00:03:42
RX
000000

55 .099% “ELA Meode

S50.9900M
201.745M
202 923
d31ET440

B Contrel
5]

“MX Discever
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Background Results - Per Stream
Satup Rasults Background Results

Glabal Per Stream

Summary Errers Events Traffic

“ELAT
Framelsecs Rate (FFS) Data Rate [Mbps)

'LASER OniCfF

“ME Discever

Min " Control

Go back to top Go back to TOC
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13.4 V-SAM

e Overview

e Setup
o General
o CIR Test Configuration
o Header Settings
o Service Attributes - Bandwidth Profile
o Service Acceptance Parameters
o MX Discover / Control Settings

e Results

o Configuration Test
o Performance Test

o Event Log

Overview

V-SAM (VeEX Service Activation Methodology) is an automated Ethernet service activation test feature conforming
to the ITU-T Y.1564 standard, created to address and solve the deficiencies of RFC 2544

* RFC 2544 was limited to test at the maximum throughput line rate for a single service. SAM is able to
run multiple services on a single 10/100/1000 or 10G Ethernet line at a bandwidth ranging from 0 to the
line rate, allowing for more realistic stream testing

* The Frame Delay Variation, also known as (packet) jitter was not included in RFC 2544. Jitter is a
critical parameter for real time voice and video services. It is now part of the SAM test suite.

* RFC 2544 validates the service parameters like frame loss, throughput and latency, one after the other,
while SAM allows testing all the service critical parameters simultaneously. This results in significant
time saving compared to RFC 2544.

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 simultaneously

Throughput Yes Yes

Latency Yes Yes

Frame Loss Yes Yes

Burstability Yes Yes

Packet Jitter No Yes

Multiple Streams No Yes

Test Duration Long (serialized test procedure) Short { simultaneous test/service)

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

Test Methodology
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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:

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

o 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

Traffic Traffic generation
generation or loopback
Ethernet NID Ethernet NID

Phase 1: Service Configuration Test

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

e Step 1: Committed Information Rate (CIR) Test: Traffic is transmitted at the CIR for a short period of time
and the received traffic is evaluated against the Service Acceptance Criteria (FLR, FTD, FDV) measured
simultaneously. The CIR test passes if the measurements on the received traffic stay below the performance
objectives.

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.

o 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.

o 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.
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Service Bandwidth Profile

A
Line Rate

- Dropped Traffic
|| =8 04| = S S ——— _

Non Guaranteed
Yellow Traffic

CIR

Guaranteed
Traffic

Transmission Rate

Time

Phase 2: Service Performance Test

Services running on the same line are tested simultaneously over an extended period of time, to verify network
robustness. Service Acceptance Criteria (SAC) including Frame Transfer Delay (FTD), Frame Delay Variation (FDV),
Frame Loss Ratio (FLR) and Availability (AVAIL) are verified for each service.

Go back to top Go back to TOC
13.4.1 V-SAM Setup

General (Page 1 and 2)

e V-SAM Profile: Delete, Save, Save as..., Default, or Last Configuration.

o # of Services: Select the number of services to run. Up to 8 services can be chosen for a 1 GE interface, up to 10
services can be chosen for a 10 GE interface and up to 32 services for 40GE and 100GE interface.

o Service Configuration Test: Enable or Disable the configuration test.

¢ Service Performance Test: Enable or Disable the performance test.

e Service Configuration and Performance Tests can be enabled independently.

o CIR Test Config: Tap on the box to configure the Committed Information Rate Test on another screen.

e Duration: Select the Service Performance Test duration. Options are 15min, 30min, lhr, 2hr, 24hr or user
defined. If user-defined is selected, input a duration between 1-10000 min.

Enabling/Disabling Tests

A check next to the Service number in the Service Summary table indicates that the test for
the corresponding service is set to run. Tap on the box to remove the check and cancel the
test for that service.
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V-SAM - Setup - General (Page 1)

Setup

Genearal

of Sarvices

Results

Servizes

Last conflguratian L J

Duration  §T0kd

ALMERR

¥

of Sarvices

Seryvice

Setup

General

Service 1

——————
"MX Discaver

Contrel

otal IR{CIR+EIRY:-121 093Mbps (121 262Mbps ULR)
Page 1of2 DX

V-SAM - Setup - General (Page 2)

Results

Services

Last cenflguratian L 4

Duration [Tk

Seryvice

Service 3

e —
" MX Discever

Ceontrol

otal IR(CIR+EIR):301 083Mbps (303 853Mbps ULR)

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.
o Tap on the Test Duration box to input a test duration (test duration must be less than 999 sec).

o Tap on the table to modify the CIR value percentage for each step.
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CIR Test Config

CIR Test Configuration T

L Q &
Starts the tests  Starts the test
at the CIR. halow the CIR
and continues In
steps umtl it
reaches the CIR.

Step Lead Test is anly perfarmed
ifthe Simpla Yalidation test fails.

Step Load Test Confilguration

Test Duration
O s=<cndsitastiservics [

Fi

|

150

1

i

2 .
100 " MX Discaver

Tap on takle to medify

Clase
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13.4.1.1 Header Settings

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

Ceontrel

o Frame Size Type: Fixed or EMIX (1GE only). A fixed frame size is chosen as default

e Frame Size:

o For Fixed Traffic Flow: Input a fixed frame size within the range of 64-10000 bytes by tapping the value

box.

o For EMIX (1GE only): The default value is abceg. Tap the zoom (magnifying glass) icon to define other
values. Select the values from the drop down lists on the next screen.

w Any EMIX configuration of 5 frames is allowed.

Encapsultaion Type: None or Provider Backbone Bridge (PBB-TE): Provider Backbone Bridge MAC-in-

MAC (IEEE 802.1ah) encapsulation are configured trunks that add resiliency and configurable performance
levels in the provider backbone network. Available for 1GE Copper/Fiber and 10GE port. PBB encapsulation is

available for all Ethernet tests (Layer 2,3 and 4) - BERT, RFC2544, Throughput, V-SAM.

Tap the PBB block to configure the settings. All PBB fields are configurable.

o Backbone MAC Source

Backbone MAC Destination
Ethernet Type

I-SID

Backbone VLAN ID, Priority, Type

o O o o

Please see 15.3 RFC 2544 Setup and follow the setup procedure to configure the remaining Header Settings for V-

SAM.
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V-SAM Setup - Services - Header Settings

Setup
General Services

Header Service Attributes

— m Sarvice # _5¢wiu Layer m
- oo |Service Name Frame Type

‘ :'m Frame Size Type TSR § VCon

' ‘ Frama Size m MPLS

Encapsulation Typa PEE-TE W

(MX Discover

——————
. entrol

Tap on graph to adit
|'. cﬂpf -'

V-SAM Setup - Services - EMIX Frame Size Settings

EMIX Configuration

-

L ]

L T

V-SAM Setup - Services - PBB Settings

PEE-TE RX Filter

Backbone MAC Seurce

Backbone MAC Destination

m Ethernet Typa

= - I-5ID

g WP Bickbene VLANID Prierity | Type  B8aB

- -
X Discover

Control

Go back to top Go back to TOC
13.4.1.2 Service Attributes

Bandwidth Profile Parameters
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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 or ULR Mbps. Allowed values range from 0.01Mbps to the line bandwidth.

o Information Rate (IR): Measures the average Ethernet frame rate starting at the MAC address field and

ending at the CRC.
o Utilized Line Rate (ULR): Measures the average Ethernet frame rate starting with the overhead and
ending at the CRC.
V-SAM Services - Header
_"‘\\
Min IPG = 96 hits
Ovarhead | Freamble = 7 Bytes ,
SFD
f '
Destination Mdess]
. Utilized Line Rata
Source Address ] > LR
B4to 1,518
btes long Lengihilioe
& “~|  Information Rate (IR)
Cata l
N
FCS/CRC ]
ey

o Excess Information Rate (EIR): Maximum rate above the CIR at which the customer can send frames that will
be forwarded on a best effort basis, but may be dropped in the event of congestion within the network. The
combined CIR and EIR must not exceed the line bandwidth. Traffic beyond CIR + EIR will be dropped when it
enters the carrier's network. Tap on the box to enter a rate. EIR is expressed in terms IR Mbps or ULR Mbps.
Select a term to express EIR or select Disable to disable the test.

o 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: Enable, Disable. When Color Aware is enabled, the Drop Eligible parameter in the VLAN
header configuration screen is not available for configuration. If no VLAN is configured for the service traffic,
the Color Aware parameter is ignored.

o CBS and EBS: Committed Burst Size (CBS) and Excess Burst Size (EBS). « Not supported on 10GE, 40GE
and 100GE.
o CBS can be enabled without enabling EBS
o If EBS is enabled, then CBS is automatically enabled too
o Values between 4 KBytes and 100 KBytes can be input for both CBS and EBS
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V-SAM Setup - Services - Service Attributes

Setup Results

Services

a _ Service Attributes
= m|5¢nlu# E
|

Bandwidth Profila Parameters Sarvice Acceptance Paramaters

= | Fies. | 0.00 IR Mbps ¥ 10000 |ms
= 20,000 =] [ ] 1,000 [ms
o 20,000 |3 ] 89.500 |8
Color Aware Service
[Traffic Policing Tast

| Traffic Pelicing Rate MX Discover

—
Ceontrel
______

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.

e FTD: Maximum transfer time that the frames can take to travel from source to destination, and still be
compliant with the SLA. FTD is only guaranteed for traffic conforming to the CIR. Values are measured in us,
ms, or sec. Input a value within the digital range of .001-999 and 1 us-999sec. The user can also choose to
Disable the FTD threshold evaluation. FTD will be measured anyway but the value will not contribute toward
passing or failing the service.

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.

e AVAIL: Minimum percentage of service availability allowed to still be compliant with the SLA. The service
becomes unavailable if more than 50% of the frames are errored or missing in a one second interval.
Availability is only guaranteed for traffic conforming to the CIR. Enter a percentage from 0-100. The user can
also choose to Disable the AVAIL threshold evaluation. AVAIL will be measured anyway but the value will not
contribute toward passing or failing the service.
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Copying Services

Copy Service Header

Copy FROM Capy TO

e
" MX Discaver

Ceontrel

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.

MX Discover and Control Settings

For instructions on how to loop up/down the test set with another test set or device, please refer to 13.5.1.2 MX

Discover and Control.

Go back to top Go back to TOC

13.4.2 Results

= Frame

Pattern

Results - Config. Tests - Service 1

Curatien 40 Sec:

Results

25265
50538

ALMERR

« To run the test, make sure that traffic is being looped back at the far-end of the network under test.
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T5.E14

101.079 0.0

1]

Duration 1.tl Secnnds.

e —
"X Discaver
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Configuration Test

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.

o IR Mbps: Information Rate. Measures the average Ethernet frame rate starting at the MAC address field and

ending at the CRC.

2 | Signal

= Frame

Fattern

ALMERR

FTD: Measures the time that the frames can take to travel from source to destination.
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 - Service 1
CIR Tast CIR/EIR Test Palicing Tast
Service #1:Pass

PassiFail [_Pass | _Pass | Pass | Pass |

IR Min(Mbps) 104,061
101.074
101,133

Frame Loss Count

e
" MX Discaver

Ceontrel

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.

2 | Signal
= Frame
Pattern

ALMERR
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CIR/EIR Test - Service 1
CIR/EIR Test Palicing Tast
Service #1:Pass

PassiFail L — | | Pass |

IR Min(Mbps) - 121,066
- 121,088
121,156

Frame Loss Count
rame Lass Ratie(%

e
" MX Discaver

Ceontrel
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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.

2 | Signal
= Frame
Pattern

o ALMERR

Policing Test - Service 1

CIR Tast

P assiF ail

R Min|Mbps)

CIRIEIR Test Palicing Test
Service #1:Failed

[ - | - | Failed

e
" MX Discaver

Ceontrel

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

ALMERR

Results - Config. Tests - Summary

Setup

Canflg. Tests

Servic

e

Fass

Results

Event Lag

Fass Failed

Pendlna...

Disabled Fen dina...

Pending...

Disabled Fending

e —
" MX Discever

Ceontrol

Summary: The Summary tab displays the status of each service and test as Pass, Failed, Pending, or Disabled.
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Saetup Results —_—tart
Conflg. Tests Perf. Tests Event Lag :

2 | Signal - T

Service #1:Pending...

- Frame

G G F TD Min(ms) FDV Min{ms)

TD Meanfims) FOY Meanims)
FTD Maxims O hdaxima

- Availability(%) Errored Frame Gount | [RL sl
—— nawailability Caunt Tatal R¥ Franies ]

Contrel

Performance Test

The Service # tabs display min, mean, and max values for IR Mbps, FTD, FDV, Frame Loss Count, Frame Loss
Ratio (%), Availability, and Errored Frame Count. Pass/Fail/Pending status of each test is displayed on the top of
each table.

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

¢ 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
¢ Errored Frame Count: Number of frames with CRC or IP Checksum errors

Measured values that do not meet the service test parameters set in the Bandwidth and Threshold tabs cause the test to
fail.

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

Perf. Tests - Summary
Setup Results

Canflg. Tests Perf. Tests Event Lag

[Glaabled

e —
" MX Discever

Ceontrol

Event Log

A time stamped record or log of test types and test statuses (start/stop).
RXT-6200_RXT6000e_Module_Manual Page 266 of 387



Event Log

T Satup Results

Canflg. Tests
Signal Tlene Event Type # of Events
2011-11-10 07 :35:46 Test Started
2011-11-10 0T7:36:56 Test Stapped

Frame
Fattern

ALMERR

“MX Discever

- T
(4] Fage 1 af1 D
i tilit Contrel
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13.5 Throughput Testing (Multiple Streams)

Overview:

The throughput application (or the multiple streams application) performs the following measurements: throughput
performance, frame loss analysis, delay analysis, frame/packet arrival analysis, received traffic type analysis, and
received traffic frame size analysis. On the transmit side, the throughput application allows for the configuration of up
to 8 traffic streams with their own MAC and IP addresses, VLAN tags (up to 3 per stream), bandwidth/rate, frame
size, and L2 and/or L3 quality of service (QoS) parameters. On the receiver end the traffic is analyzed on a per stream
(up to 8 streams) basis as well as a global or aggregate measurement.

This application is very useful in verifying the transport of traffic with different prioritization settings across a network
link. The test helps verify that the network can handle high priority traffic and low priority traffic accordingly.

e Setup

o General Settings

o Per Stream Configurations

o Traffic Settings

o Error Injection Settings

o Alarm Injection Settings

o Summary
o Starting/ Stopping a Throughput Test
¢ Results

o Global Aggregate Results

o Per Stream Results
o Saving Results

Go back to top Go back to TOC

13.5.1 Setup

Unless otherwise noted, the Frame Header and related setups are the same as the ones described in section 13.2 BERT
and 13.3 RFC 2544. 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
13.5.1.1 General Throughput Settings (Global Configuration)

Page 1:

o # of Streams: From 1 to 10 streams. 32 streams for 40GE and 100GE.
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o Stream #: Allocated Bandwidth per Stream: The total bandwidth for all streams cannot exceed 100%.
o Total (%): Sum of all stream rates in %.

Throughput Setup - General Settings
Setup Results
Header Traffic  Errorinj. Alarm Inj. wwmmlw OAM

|Stream #1 (%) 10,000
S T otal (%) 10,000

AT——
o Central

Page 1af2 o

Page 2:

o #of Streams: From 1 to 10 streams. « # of Streams can be specified either on Page 1 or Page 2. It will be
reflected on both pages.

e Delay Measurement Mode: Disable, Round Trip Delay, One-Way Delay with GPS/CDMA or Local One-Way
Delay (for Dual Port Mode).

o Round Trip Delay: Round Trip Delay should only be enabled when running the test to a remote
loopback.

o One-Way Delay with GPS/CDMA: One Way Delay (OWD) measurements can be carried out between
two units only when their clocks are synchronized. In order to achieve synchronization, both units must be
synchronized to the same timing source and at the same time. See Chapter 13-1 Ethernet Setup for a
detailed description of the synchronization process.

e Threshold (Max RTD allowed): Input the value in us, ms or sec. Defines the maximum allowed round trip
delay value. If the RTD value exceeds the threshold, an event is logged with corresponding time stamp.
e SDT Threshold and IPG Violation:

o SDT: Service Disruption Time

o Measure SDT based on IPG (inter packet gap)

o SDT Threshold: If the IPG is equal or greater than the threshold configured, the SDT measurement is
triggered.

o IPG Violation Threshold: If the IPG is equal to or greater than the configured threshold, a SDT Violation
event is triggered in the Events tab and a SDT Violation is counted in the SDT measurement menu.
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Throughput Setup - General Settings Page 2
Setup
Header Traffic
= Signal Delay Measurement Mode
RTD Unit Auto Scale

> Frame

) Pattern
SDT Threshold{us)

y ALMIERR IPG Violation Threshold{us)

f -'\
LASER CniCff

__ Histery

Page 2 of 2 D

Throughput - General Settings Delay Measurement Mode

Genaeral 2 0
Delay Measurement Mo b
Round Trip Del
: I?In‘nll lay v
Way Delay with GPSICD v
pJ
D 1] '
A *

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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13.5.1.2 MX Discover and Control

Before proceeding with MX Discover or Control, be sure to assign an IP address to each test port. To assign an IP

address, proceed to the home menu and select the IP icon.

« Ifusing OAM Discover, it is unnecessary to assign an IP address to the local or remote unit.

MX Discover
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MX Discover enables the test set to discover other VeEX VePal test sets and devices with an assigned IP address on
the same subnet. To discover other devices using MX Discover:

o Tap on the MX Discover button and then press Discover.

o A list of discovered devices on the same IP subnet will appear. Select a unit to connect to from the list of
devices.

o Tap on Close to exit the window.

MX Discovery Tool
Setup Results

MX Discovery Tool

Prass ‘Discover to find any MX test partners on the samas IP subnet.
Mate: An IP address must be assigned te each MX on the network.

182.168.1.101 00-1863:00-AEBD VTMADDKCE101TI

———
 Discover
i

Loop Control

The Loop Control button becomes available on the right side menu when any Ethernet application (V-SAM, RFC
2544, Throughput, BERT) is selected. Press the Control button to configure loop up and loop down commands
necessary to control a far-end unit. The loop up command contains information about the test layer. Looping back test
traffic is possible as follows:

e Layer 1: All incoming traffic is looped back unchanged

o Layer 2: All incoming unicast traffic is looped back with the MAC source and destination addresses swapped

o Layers 3 & 4: All incoming unicast traffic is looped back with MAC/IP source and destination addresses
swapped

To configure loopback control on the unit, select from the following options under Partner Address:
o MX Discovered: Lists MX discovered devices. Select from the list of discovered devices to loop up/down

o User Defined: Input the destination IP address of the far-end device
e OAM Discover: Lists OAM discovered devices. Select from the list of discovered devices to loop up/down
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Remote Partner Control

Rate Datails

Remote Partner Control Tool

@ Loopback Control @ Peer-to-Paer

X Discovered "'

162.188.1.138

@ Page 1of 1 o

The Peer-to-Peer option is available only for RFC 2544 testing. For more information on Peer-to-Peer mode, please
see 15.3.1.4 Peer-to-Peer and Asymmetric Testing.

13.5.1.3 Per Stream Configurations

MAC Setup

MAC configuration in the Throughput section features MAC flooding for buffering verification and performance
testing of Ethernet switches.

e Source (SRC) and Destination (Dest) flooding: Enable or Disable.

» Flood Range: Specifies the number of MAC source and/or destination addresses. Enter a number from 0-4095.
The source and/or destination MAC addresses will be incremented by 1 until it reaches the number of times
entered in the flood range.

« For information on header configuration please see 13.2.1.1 BERT Header Settings in the BERT section.

Throughput Setup - Header Settings per Stream
Setup Results

Traffic  Errerin]. Alarm Inj. General Summary

— mlsunml

Encapsulation Type
’ m jTi‘ﬂ Layer

Frame Type

I‘l"LAN

LASER OnOff

WX Discover g

P —,
o Gontrol
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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

13.5.1.4 Traffic Settings (Per Stream Configuration)

In the Traffic tab the user is able to configure the traffic profile per stream, including frame size selection, traffic type,
and transmit rate.

Stream #: Select a stream number to configure.
Traffic Flow: Select from Constant, Ramp, Burst, or Single Burst traffic flow.

Frame Size (Type): Fixed or Uniform. If uniform is chosen, the user will have to input a minimum and
maximum frame size.

Frame Size (bytes): If a fixed frame size is chosen, this option is enabled. Enter the frame size when a Layer 2
or 3 is selected. Frame sizes can be from 64bytes to 1518bytes, in addition to jumbo frames up to 10k bytes.

BW (Transmit Bandwidth): Configure the transmit rate for the stream.

« 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 13.2.1.2 BERT Traffic Settings.

Throughput Setup - Traffic Setup - Constant Traffic Flow
Setup Results

Header [RIEZR Errorinj. Alarm Inj. General Summary | OAM |

ey o Straam #
_ m Traffic Flaw

Frama Size Type

' m Frame Size (bytes)

Constant Bandwidth

: :
TASER Onioft

“MX Discovar

——
. Gontrel
e
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13.5.1.5 Error Injection Settings (Per Stream Configuration) - (Only in 10GE)

Error injection can be performed during test. The type of errors and error injection are configured in the Error
Injection tab. Once the test is running, error injection can be performed by pressing the Error Inject button on the
right side of the screen.

e Stream #: Select the stream to configure.
e Error type: Select from CRC, IP Checksum (Layer 3, 4 only), TCP/UDP Checksum (Layer 4 only), or Pause.
With Pause selected, the unit will transmit a pause frame when the Error Injection icon is pressed. The Pause

time duration is configurable in units of 512 bit time. At Gigabit Ethernet speed, this is equivalent to 512 ns. For
example, if pause time is set to 1000, the pause duration will be set to 1000x512 ns.

o Injection Flow: The error injection flow determines how the selected errors will be injected. The user can select
a single error or a specific count.

e Count: The user will be able to configure the error count via numeric keypad.

Throughput Test - Error Injection Settings per Stream

Header | Traffic [ CTA0T8 Alarm Inj. General Summary  OAM

Stream #

Tm Error Type

Injection Flow

‘LASER OniCHf

- .
WX Discover

Control
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13.5.1.6 Alarm Injection Settings

(Only in 10GE)

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.

w Alarm Injection is available only with 10GE Port Tests.
e Alarm Type: Local Fault, Remote Fault

o Alarm Flow: The alarm flow determines how the selected alarms will be injected. A specific Count or Continue
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(continuous) can be selected.

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

Throughput Alarm Injection Setup

Setup Results

Header | Traffic |Error Inj. [TIGCIL General [Summary
caidid Alarm Type

ey Alarm Flow

Alarm Length

TASER OnfOff"
X Discovar

Cantral
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13.5.1.7 Summary

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

Throughput Test - Summary (MAC List)

Setup Rasults
Header Traffic Errerin]. Alarm Inj. General m QAM
N IP List WLAN List Pert List Mpls List
«— YT # of Streams MAC Source MAC Destination

Stream #1 D0-18-63-00-0C 40 00-1E-90-80-57-3C
‘ 1m Stream #2

Straam #3 D0-18-53000C 40 00-1E-80-80-57-2C

LASER OnfOff'

MX Discover

#

Contral

RXT-6200_RXT6000e_Module_Manual Page 275 of 387



Throughput Test - Summary (IP List)
Setup

Header Traffic General

. - TSI ¥ of Streams Seource [P Address Destinatien P Address
— Stream #1 92.166.1.101 192.166.2 200

n | Files Stream $2 92.168.1.101 192.16€.2.200

Strean #3 82.168.1.101 192.166.2.200

T ——
" MX Biscaver

Contrel

Throughput Test - Summary (VLAN List)
Cu P1Link UPI000T F - Not Started
*Hame-=Threughput
Setup

Header Traffic ErrerInj.  General

S —
"X Diseav

Contrel

05-01-2012 194008

Throughput Test - Summary (Port List)

Setup Results | = sar

Header | Traffic Errorinj. Alarm Inj. General R3fGTGETTE  OAM

MAG List IP List vianList ST Mels List

=+ " |Eackground Source Port Daestination Port
Stream #1 0

! m Stream #2 0

Stream #£3 0

'LASER OniCff.

A
X Discover

* Control
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13.5.1.8 Starting/Stopping a Throughput (Multiple Streams) Test

Once all configurations have been made, the user can start the Throughput test (press the Start icon on the top right
section of the screen). The following are three scenarios of how to prepare and start the unit for Throughput testing.

If testing on the fiber ports, make sure the LASER is turned On before starting the test.

¢ End-to-End Testing
o Connect the test set to another unit that supports BERT testing
o After configuring test settings on both units, start the tests

e Far-End Unit in Manual Loopback Mode
o If the far-end unit (another MX) is already in a manual loopback mode, do not send a loop up command
since it is not necessary
o Once the correct control settings are configured, the user can start the test

The selected tests will run automatically. When all the tests are complete the test will stop automatically. If the
Throughput test suite needs to be stopped before they are done, then simply press the Stop button, located in the
actions drop-down menu. The status of each selected test can be seen in the Results tab.

¢ Far-End Unit Controlled with Loop Up/Down Commands
o If the far-end unit is not manually looped back, then it must first receive a loop up command from the
control unit before the Throughput test suite can be started
o To loop up the far-end unit with the manual mode loop up/down commands, configure the control settings
mode to manual
o Enter the MAC and/or IP address of the far-end unit
o Send the loop up command by pressing Loop Up

Once the far-end unit has been looped back, start the test by pressing the Start button. When the all of the selected test
are completed, the Throughput test suite will stop automatically. Once all tests have been completed and there is no
need to test again, go back to the Control tab, and press the Loop Down button. This will send a loop down command
to the far-end unit to remove the loopback that is in place.
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13.5.2 Throughput Results

13.5.2.1 Viewing Throughput (Multiple Streams) Test Results

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

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

The Global Stream Summary screen displays:

Stream number (#)

Total received bandwidth per stream

Errors/alarms associated with the stream

Quality of Service (QoS) performance verification associated with each stream
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Throughput Results - Global Stream Summary

Per Stream

> Signal

[Etream #

> Frame
Stream @1

Stream #2
Stream #3

. Pattern
ALMERR
) ilss
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The Aggregate screen displays these parameters:

Aggregate Errers Alarms  Ewvents

Results

OAM

Traffic Delay

Stop
——
T Hastart

TE Stop

e —
" MX Discever

Ceontrol

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).

Total # of frames, bad frames, and pause frames.

Throughput Results - Global Aggregate

Glabal Fer Stream

D | Signal

ST:2012- 1-5 19:4154
T

T Pattern Lina Rats [bps) 1000.000M
Ukilization (%] 79,943%

@ ALMERR  |Udlization (bpse) 7994300
Framed Rate (bps] | 7890420

. WP oat: Rate (bps) 764 2TTM

_— | T — 2407503

=i Liliki Ead Frames o

“ Pause Frames o

* Frame
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Results

QAM

Stream Summary G0 EFIGFELCE Errers Alarms Ewemts Traffic Delay

ET.0000:37

R¥
1D0D.0001
Fo.9424%
Fa0.420M
Fen 033
a4 388M
407500

b

b

T ——
" MX Biscaver

Contrel

The Global Signal screen (fiber ports only) displays the optical level measured by the SFP or XFP transceiver.
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Throughput Results - Global Signal
Setup Results
Glabal Per Stream
Events affis Delay Stream Summary

Aggragate ] i ] Errars Alarms

'LASER OniCff
T T T
" MY Discaver

Ceontrol
LOS

Page 1of 2 D

Results Srar
Glabal Per Stream
Events Drelay Stream Summany
hggragate Errars Blarms

SFP Dptical Meduls Infermation

“ | Files Vendaor

Part Number

Wavelength (nm) : :
'LASER OnfDff

e
" MX Discaver

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

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

IP Checksum: Invalid IP Frame Check sequence

TCP/UDP Checksum (Layer 4 only)

Jabber frames: Number of received frames larger than 1518 bytes containing an invalid FCS
Runt frames: Number of received frames smaller than 64 bytes containing an invalid FCS
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Throughput Results - Global Errors

Setup Results Stap

Glabal Per Stream

Signal

Current

FCSICRC o

Frame

Pattern IF Checksum 0
TCFUDF Checks 0
AEpERE Jabkher Frames 0

Runt Frameas 1]

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

e LOS: Loss of Signal
¢ LOSync: Loss synchronization
o Service disruption associated with loss of signal:

o

o

o

Current: Duration of the current service disruption

Total: Total accumulated duration of the service disruptions

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

SDT Threshold Events: Service Disruption Time

S —
" KMX Diseaver

IPG Violation Events: If the IPG is equal to or greater than the configured threshold, a SDT Violation
event is triggered in the Events tab and a SDT Violation is counted in the SDT measurement menu.

Throughput Results - Global Alarms

Setup Results | T

o ————,
R

— -
Current T T Stop
LOS (us) 0

Link Dewn (us) 0 Eth. Err n]. .

Local Fault 1] Remote Fault Ry
Eth. Alarm Inj.

Service Disruption (us) [ %

Current ] Total 110423 [

Last 50163 LASER OnlCff

e ” —
Min/Max 10026 | m
No. of Occurrences e
SDT Threshold Events

IPG Vie. Events 1 IPG Vie. Timefus) 50163
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The Global Events screen displays the Time, Event Type, Number of Events, and Test Type.

Throughput Results - Global Events

Setup Results Stop

Glabal Fer Stream
signal = Rastart =

Time Event Type # of Events |Test T TXStop

2012=1-5 18:41:54 Test Started Global ,w,
r inj.

Frame
Pattern

ALMERR

T ——
" MX Biscaver

(4] Page1af1 © L Eentrel -

The Global Traffic screen displays:

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

Throughput Results - Global Traffic Summary

Satup Results (=

Glabal Per Straam
Signal . Rastart y

TX Stop
Frame -

Pattern Framz
Type

ALMERR

Traffle
il

e
" MX Discaver

r

Ceontrel

Go back to top Go back to TOC

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 Current, minimum, average, and maximum frame arrival time
¢ Current Frame Delay Variation
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Throughput Results - Global Delay

Satup
Glabal
Signal

Frame Frame Arrival Time

Results

Fer Stream

Current 3.008us

Pattern Minimum 0.178us

Frame Delay Varlaton

ALMERR Current
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13.5.2.3 Per Stream Results

The Per Stream tab displays the same type of statistics as seen in Global Results, but for each stream. For

Stream Summary Aggregate Errers Blarms Ewvemts Tr:

.ﬁwerage |a257us

Maximum 28 .992us

@.234us

Stop

—
T Rastart

TX Stop

T ——
" MX Biscaver

Contrel

descriptions of the parameters in each tab, with the exception of Rates, please refer back to the corresponding section

in 13.5.2.2 Global/Aggregate Results.

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

e Errors: Errors associated with each stream.

e SDT: Service Disruption Time

o Events: Events associated with each stream.
o Traffic: Traffic statistics associated with each stream.
o 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.

Throughput Results - Summary per Stream

Satup

Glabal

Signal Summary Errers

WLAM ID: M
ST:2042-1-5 10:41:54

Frame

Fattern
Udlizatian [%)
ALMERR.  Wilization {bps)
Framed Rate (bps)
. e Data Rate (bps)
: ¥ of Bytes
=1 tiliki Tetal Frames

Bad Frames
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300.000M
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14913065370
9793335

1]

Traffic

ET:00:06:43
Fx
20 pook
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296,103 M
BE.381M
14013084348
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b

Stop

—
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e
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The Per Stream Errors screen displays the Current and Total error count of each stream.

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

¢ BER: Bit Error Ratio

e FCS/CRC: Number of received frames with an invalid Frame Check Sequence (FCS)
e IP Checksum: Invalid IP Frame Check sequence
o TCP/UDP Checksum (Layer 4 only)

o Jabber frames: Number of received frames larger than 1518 bytes containing an invalid FCS

o Runt frames: Number of received frames smaller than 64 bytes containing an invalid FCS

e Frame Loss
e Frame Loss %
e O0S

* Frame

= Pattern

3 ALMERR

D | Signal
* Frame

= Pattern

3 ALMERR

Go back to top Go back to TOC

Throughput Results - Errors per Stream

Satup
Glabal Per Stream
Events Traffic
WLAN 10: MR Stream #
Current

Bits A

BER A

FCSICRC 0

IP Checksum 1]

TCPUDP Checks 0

Jabber Frames ©

Runt Frames 0

4] Page 1 af 2

Saetup
Glabal Per Stream
Summary Ewents Traffic
WLAM 10: N Stream #
Current
Frame Loss o
Frame Loss % 0.00%

D0s (1]

Results —

CAM

—
T Rastart
Drelay - -

TE Step

e —
I[ 7 WX Diseavar

Contrel

Stop

Drelay

TE Step

S —
" KMX Diseaver

Contrel

—
- Restart y

The Per Stream SDT screen displays a VLAN ID, Stream #, Service Distruption information - Current, Total, Last,

Min/MA, No. of Occurrences, SDT Threshold Events, IPG Violation events, IPG Violation Time.
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Throughput Results - Events per SDT

Stop

Glebal
| Rastart
Rates e ——

Summary Errors Events = Traffic = Delay

sweams IElor1 | WZOMN M| KSR

——,
GEth-Errin.

VLAM ID: NIA

Service Disruption[us)
Current o
Taotal 50151
Last S0151
Min/Max 50151

Ho. of Occurrences 1
SDT Thresheld Events L
IPG Vio, Events 1

—
{ "Eth. Alarm Inj.

e
LASER OnlOf

| ltup Injection

IPG Vie. Time(us) 0151

SDT Reset

The Per Stream Events screen displays a Date and Time stamped record of bit errors, alarms and other anomalies

pertaining to each stream.

Go back to top Go back to TOC

Throughput Results - Events per Stream
Satup Results
Global Per Stream
Summary  Errers

Stream @

Tikme Event Type # of Events |Test

'LASER OnfCff

"MK Discever

ol

[4 ] Page 1 af1 o

The Per Stream Traffic screen displays the frame type and frame size distribution pertaining to each stream.
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Throughput Results - Traffic per Stream

Setup Results Stop

Glabal Per Stream DAM

————
. T Rastart
Signal Summary Errers - -

YLAN ID: NIA : T Step

Frame

Pattern

Frama
ALMERR Type

r

3 m Frame —
il Slze MX Discevar

Ceontrol
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The Per Stream Delay screen displays the frame delay information pertaining to each stream. The Histogram shows
the sampling points for the delay.

Round Trip Delay Results and Histogram:

Throughput Results - Delay per Stream

e

Signal Summary =~ Errors Evants Traffic

WLAN 1Dz NiA Stream #

Frame Arrival Time

Frame

Pattern Current MiA Average
Minimum NIA Maximum
@ ALMERR Frame Delay Variation

Current 0.00us

aols .Rnund Trip Delay Histagram

m |Currant 0.00us Average

| | —
5 Minimum 0.0dus M aximum o Contrel

MX Discovar
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Throughput Results - Round Trip Delay Histogram

Setup
Global

Errors

Summary

= FRTT TP (VAN ID: Nia
™ s |

Table

10

RTD |
{us) |

0

010312
00:00:00

010312
00:40:00

Events Traffic

Stream #

One Way Delay Results and Histogram (Table and Graph):

010312
01:20:00

Regults

‘LASER On/off

T Discovar:
i Control

e

010312
ﬂE:ﬂﬁ.‘Dﬂi

Throughput Results - Delay per Stream (One Way Delay)

Setup

Glabal

Signal

Summary Errors:

YLAM 1D: NiA

Frame Arrival Time
110.50us
110.88us

Frame Delay Variatien

Frame

Pattern Current

Minimum
y ALMIERR

Current

. m .'iJne-'H'll:]r Dralay

Currant 13.26us

Minimum 1232us

Setup

Global

Signal

Summary Errors

Frima YLAN 1D: NA

Table
Pattern

$ ALMIERR

" qToTiZ
21:50:41
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Throughput Results - One Way Delay Histogram Table

Summary Errors Evants Traffic

WLAN 10: N
Graph
Sampled Time

2013-T-17 2150200
2013-T-17 215001
2013-T-17 21:50:02
2013-T-17 2150202
2013-T-17 21:50:04
2013-T-17 21:50:05
2013-7-17 21:50:06

LA R =

e IR - R - B 3
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13.36us

13.32us
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13.46us
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The Per Stream Rate screen displays the frame rate and data rate pertaining to each stream.

Throughput Results - Rates per Stream

| ] s'mp
Glabal Per Stream

Signal

Goemr VLAN ID: MU

Pattern

ALMERR Framelsecs Rate (FPS)

RXT-6200_RXT6000e_Module_Manual

Summary Errers Ewents Traffic

Stop

Drelay

Drata Rate (Mbps)

Page 287 of 387



Throughput Results - Rates per Stream (Rate Details)

Framesisec
Signal Current

Kinimum
ST Maximum
Averags

Data Rate (Mifs)

T Pattern

ALMERR  Current
Minirnum

.- T 12:imum
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TX

24318
22071
24320
24318

TX
266381
256 805M
2EE, 302
286.33TMW

Rata Datails

13.5.2.4 Saving Throughput (Multiple Streams) Results

RX

24318
22088
24320
24315

RX
SEEIFIM
258 555
2EE. 392N
PEE.3ITM

Stop

———————
T Hastart =

TXE Step

ST ——
"X Biscaver

Ceontrel

Once the test has been stopped the results can be saved by pressing the Save key on the keypad. The results will be
saved and named automatically. Once the results are saved, the user may view or rename the results file by going to

Home > Files > Saved.

Go back to top Go back to TOC
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13.6 Ethernet OAM Testing

Carrier Ethernet Virtual Connection (EVC)

Location ﬁ—' LUEH“UH B

— —— Service Provider

Carrier A .—. Carrier B

Link
Layer

Transpo
Layer

Service
Layer ITUY.1731 Performance Management

Ethernet OAM provides automatic defect detection, fault management and performance monitoring tools for network links
and end-to-end Ethernet Virtual Circuits (EVC). The OAM service supports IEEE 802.3ah, IEEE 802.1ag, and ITU-T
Y.1731.

Go back to top Go back to TOC
13.6.1 OAM Setup

13.6.1.1 Link Level 802.3ah OAM Setup
802.3ah functions include:

Discovery

Link Performance Monitoring

Remote loopback

Fault detection

Collecting Performance Statistics (Function not supported in current software release)
Organizational Specific Extensions (Function not supported in current software release)
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Link OAM Setup

Setup Results —

Header Traffic Errer In].  General Summany

« = TR (502.33h QAM: 0 aam Made: TR
Vendar QU 0o-13-63 Max POU Length

Wender SPI 53-00-18-53 PO Rate

Disceveary Capability
Ramote Looapbask " Link Events
MIB Retrieval Unidirectan
Link Events Motification Settings
Link Fault
Critical Evant e
Dying Gasp Contral

—
"MX Discaver

802.3ah OAM
Tap on the check box to start 802.3ah protocol testing. Transmission of OAM PDUs starts as soon as the box is
checked.

OAM Mode
Select Active or Passive mode from the drop-down menu. Active and passive mode determines the type of actions
the test set will take. For more on acceptable Active/Passive mode combinations and actions, see section 802.3ah

OAM Discovery.

Vendor OUI and SPI
Organization Unique identifier and Vendor specific information (similar to MAC address fields).

Max PDU Length
Advertised Max OAM PDU size (64 to 1518). After Discovery, the lowest of the local and remote will be used.

PDU Rate
100 to 10000 ms between consecutive OAM PDUs.

Discovery Capability
Enables OAM enabled devices to exchange their OAM capabilities, configuration, and identity to link partners.
Check on the boxes to advertise selected capabilities during Discovery.

Go back to top Go back to TOC

802.3ah OAM Discovery

Discovery is the first phase of the 802.3ah protocol. During Discovery, local and remote units exchange Information OAM
PDUs indicating capabilities and configuration information (mode, PDU size, loopback support, etc.). After successful
negotiation the OAM protocol is enabled on the link. If no OAM PDU is received after 5 seconds, Discovery is restarted.

The device can be configured in Active or Passive mode combinations.
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OAM Mode Active/Passive Actions OAM Mode - Acceptable
Active/Passive Combinations

Local Local
Active Passive

Mode Mode
Passive Active

Initiates OAM discovery

Responds to OAM discovery Yas Yes
Peer must be in active mode Yes Yes
Remote
Sends Information OAM PDU Yes Yes Passive
Sends Event Motification OAM PDU Yes Yes
Sends Variable Reqguest OAM PDU Mo Yes
Sends Loopback Control No Yes
Reacts to Loopback Control Yes Yes

Notice that each device can be placed in any mode as long as the remote and local device are not both in passive mode.

Discovery Capabilities: Capabilities advertised during discovery process

Remote Loopback

Link Events: Supported, but no stateful

MIB Retrieval: Can be advertised but is not supported in current release
Unidirection

Remote Loopback: The user can transmit a loopback command to place the remote unit into loopback mode. Every frame
received is transmitted back on the same port to ensure the quality of links during installation or troubleshooting and for
fault isolation testing.

Link Events: Event OAMPDU is transmitted when the link error exceeds the threshold. Events may be sent once or
multiple times. In the current software release, link events are only transmitted upon user request, not based on threshold
crossing.

MIB Retrieval: Retrieves information on network devices and interfaces.

Unidirection: Checks for unidirectional transmission.

Go back to top Go back to TOC

13.6.1.2 Service Level OAM: 802.1ag/Y.1731 Setup

Under the Service Level OAM tab, the user has the option of starting the 802.1ag or Y.1731 test.

e Fill out the given parameters. MD Name, MA Name, VLAN, and MD Level input values must match for both
connected OAM devices in order for the test to work. The Destination MEPID and Local MEP ID must also be
inverted for the tests to work.

o Tap the box next to 802.1ag or Y.1731 to start the selected test. The transmission of OAM PDUs become active as
soon as the checkmark is added to the test.
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OAM - Service Level OAM (Page 1)

Saetup Rasults
Header Trafflc Error In). General Summary

m Service Level OAM
«z W |502.12: @ YATI: B

prewy MO Name veexmn  [TENTEN
- ; Lecal MEF ID N i Level

Primary VLAN 1D (OO Oirection
Destination MEP I "N

com A —
| TMXDI |
Frierity -‘I'x Interyal Lo

Control

(4] Page 1 of 1 o

Service Level OAM Configuration Parameters

MD Name: Name of the Maintenance Domain (only for 802.1ag)

MA Name: Enter the name of the 802.1ag MA or Y.1731 MG

MD Level: Maintenance domain level (0 to 7)

MEP ID: End point identifier (1 to 8191)

Primary VLAN ID: VLAN ID associated with the MA or MEG

Direction
o Up: Inward facing MEP used for MA/MEG with a wider reach (i.e., end-to-end, beyond a single link)
o Down: Outward facing MEP used for MA/MEG spanning a single link

¢ Destination MEP ID: MEP ID of the MEP end point

Differences between 802.1ag and Y.1731

Selecting 802.1ag enables Continuity Check Messages (CCM), Loopback Message (LBM)
and Link Trace Message (LTM). ITU-T Y.1731 provides all of the 802.1ag functionality
with additional performance monitoring capabilities including Frame Loss (LM), and
Delay (DM).

IEEE 802.1ag Definitions

e Maintenance Domain (MD) : Management space on a network that is owned and operated by a single network
provider. There is a maintenance level (from 0 to 7) to define the hierarchical relationship between domains.
Maintenance domains can be nested but never intersect. MD is defined by Operational or Contractual Boundaries
(e.g., Customer/Service Provider/Operator).

e Maintenance Association (MA): Association of Maintenance. Elements that comprise the Maintenance domain.

e Maintenance Elements can either be MEPs (End points) or MIPs (Intermediate Points)

o MEDPs are at the edge of the network. They can generate and respond to OAM messages. A point-to-point EVC
has only 2 MEPs, a multi-point EVC has multiple MEPs.

o MIPs are located between the MEPs and can be used to isolate network problems. MIPs cannot generate OAM
messages but can respond.

e Maintenance Level: Identifies the network hierarchy. Higher Level = Largest network. Level information present in
all OAM PDU frames.

o Level 0,1,2 = Operator domain
o Level 3,4 = Service Provider domain
o Level 5,6,7 = Customer domain
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Customer
Location A

- “Service Provider
MEP _ MIP MIP MFF’ MEP MIP MIP MEP

: - —_ I o | I
] i MA/MEG Operafor A—i, i MAMEG Operator B} |
i MEP M MP MEP |
! : MA/MEQ Senvice Provider ' i

= ] > 1
| i* i :
i 1 ! 1
i i .

MEP MIP MA/MEG Customer ME  MEP

Some terms differ between the two protocols. The chart below describes the differences.

Definition Equivalencies

IEEE 802.1ag ITU Y1731

Maintenance Domain (MD) Mo equivalent

Maintenance Association (MA) Maintenance Entity Group (MEG)

Maintenance End Point (MEP) Maintenance Entity Group End Paint
(MEP)

Maintenance Intermediate Point (MIP) Maintenance Entity Group
Intermediate Point (MIF)

Maintenance Point Roles

Initiates CCM messages Yes No

Initiates Loopback and Linktrace messages  Yes No

Responds to Loopback and Linktrace Yes Yes

messages

Y 1731 Performance Management messages  Yes No

(AIS LCK, TSTLM, etc) initiates and

responds

Forwards messages Yes (upper maintenance layer) Yes (upper maintenance

No (lower maintenance layer)  layer)
No (lower maintenance

layer)

Go back to top Go back to TOC

OAM Services Setup

Under the same tab, OAM Services pertaining to 802.1ag and/or Y.1731 can be enabled. The tests listed include:

¢ Continuity Check (CCM)
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Loopback (LBM/LBR)

Link Trace (LTM/LTR)

Loss Measurement (LMM/LMR) (Y.1731 Only)
Delay Measurement (DMM/DMR) (Y.1731 Only)

General Setup

To run any 802.1ag/Y.1731 Tests, fill out the listed parameters and press Start. In the case of CCM, select Enable from
the drop-down menu to run that test. Details on individual test parameters will be listed in the specified section.

802.1ag/Y.1731 Connectivity Fault Management Functions

802.1ag/Y.1731 Connectivity Fault Management Functions supported by the test set are as listed:

o Fault Detection — Continuity Check:

o CCM "heartbeat" messages are transmitted at a configurable periodic interval by MEPs.
o Network/Path Discovery — Link trace message:

o Equivalent to a traceroute test. MIPs and MEPs along the path send a response.
o Fault verification and isolation — Loopback:

o Verify connectivity to a specific point in the message. Equivalent to ping test.

Continuity Check Messages (CCM)

CCM Messages are multicast messages sent from MEP to MEP at configurable intervals. Loss of continuity is detected
after no CCM is received for 3.5 times the CCM interval.

There can be 4,094 VLANSs per port and up to eight maintenance levels. This yields a worst case CCM transmission
rate of 9.8 million CCMs per second if 3.3ms interval is used.

Continuity Check Message (CCM)

MEP MIP MIP MEP
oo s mm s CCM  ============- =i
1
e e e CCM  s=====m=m———e— 4

RDI Flags added in CCM Messages indicates loss of continuity in the remote direction.
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CCM Message Form

at

MAC Dst= Multicast or
Unicast (Y.1731 only

MAC Src VLAN Tag

Management e Flags (RDI,
Opoodo =

Service Level OAM (Page 1)

CCM Configuration Parameters

« CCM

Satup
Header Traffic Errerin]. General
Link CAM
B02.1ag: B YATH: =

MD Name m MA Mame
Local MEP ID I o Level
Primary VLAN ID e ction
Destination MEP I |G

CoM (EETTENE |

Priority - Tz Interval

4] Page 1 of 1

o Enable: Enable sending Continuity Check messages
o Disable: Disable sending Continuity Check messages
¢ Priority: 802.1p priority in the CCM VLAN Tag

e Tx Interval: Choose from the supported CCM intervals: 1 s, 10 s, 1 min, 10 min.

Link Trace and Loopback Messages

RXT-6200_RXT6000e_Module_Manual
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OAM - Service Level OAM (Page 2)

Setup Results —

Header Traffic Errer In].  General Summany

Seryice Level OAM

sopback [LEMILER)
Destination Type  [TCIIR 4 Destination MAC TR R R R R

Priarity _# Messages

ink Trace (LTM/LTR)

# T —
Destination Type (U= JCestination MAC  TRORORGELELEN (WX Discover
prieity 7 —

Control

4] Page 2 of 3 O

Link Trace Messages (LTM/LTR)

LTM (Link Trace Message) Multicast messages are transmitted on demand to a destination MAC address. All MIPs and
destination MEPs respond with LTR (Link Trace Reply) and forward the LTM on to its destination.

LTM Diagram
cal _J
ﬁ MIP MIP MEP
E'"" LTM ----*i-- LTM k=== LTM =o- ]
femmms TR omeme ; i i
i.- ------------- -i-- LTR -E E
PN P S LTR emmmd

Link Trace Message Format

MAC Dst= Unicast MAC Src WLAN Tag OAM Type = B902

[ oy Jveso] opodo-samw | Flags | tivorse

§ Optional TLV | Fnd TV
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Link Trace Response Format

MAC Dst= Unicast MAC Src VLAN Tag OAM = 8902

- Optional TLV [ EndTLV

Loopback Message (LBM/LBR)

LBM (Loopback Message) are unicast messages transmitted on demand to a destination MAC address. A destination
address responds with an LBR (Loopback Reply Message).

LBM Diagram
MEP MIP MIP MEP
i —————————————— -i—- LBM —:r ———————————— -h-:
P i_LBR _d_ o ____ !

Loopback Message Format

MAC Dst= Unicast or
Multicast (Y.1731 on

- - " e
Ma nt Opecode = 3 (LBM) TLV (Type Length
S siiam | Fleos0) | VPO

Optional TLV End TLV

Link Trace and Loopback Message Config. Parameters

Destination
o MEP: Sends LTM/LBM to the destination MEP as configured on Page 1.
o MAC: Sends LTM/LBM to a destination MAC address.
e Priority: 802.1p priority in the LTM/LBM VLAN Tag.
¢ Destination MAC: Configure the destination MAC address used for the LTM/LBM. This field is only used if
Destination is set to MAC. If destination is set to MEP, this field is ignored
o # Messages: Enter the number of Loopback messages to be sent (LBM test only).
o TTL: Enter the Time to Live field in the LTM message. TTL will be decremented each time it crosses a hop (MIP)
(LTM test only).

Press Start to initiate testing.

Go back to top Go back to TOC

RXT-6200_RXT6000e_Module_Manual Page 297 of 387



Y.1731 Performance Management Functions

OAM - Service Level OAM (Page 3)

Setup Results —

Header Traffic Errer In].  General Summany

Service Level OAM

oas Measurement (LMMILME)

Cestination Type [Tk J Destination MAC | RN R e
# Sand (R =at (me) oo____
proriy 2

Lelay Measurament [DMBMIDMR) | Start |

‘WX Clzcover '
Destination Type  [TJI J Destination MAC | EF T ELR R Eo] LS
W Send (R ot (ms) T
Friarity r —_—

| 4] Page 3 of 3 0D

Loss (LMM/LMR) and Delay Measurement (DMM/DMR) Configuration Parameters

Destination

o MEP: Sends LMM/DMM to the destination MEP as configured on Page 1
o MAC: Sends LMM/DMM to a destination MAC address

Priority - 802.1p priority in the LMM/DMM VLAN Tag
Destination MAC - Configure the destination MAC address used for the LMM/DMM. This field is only used if

Destination is set to MAC. If destination is set to MEP, this field is ignored.

Press Start to initiate testing.

Frame Loss Measurement

# Send - Configure the number of LMM/DMM frames to send up to 50
Rate : Configure the LMM/DMM frame interface rate (min: 100 ms; max: 10 seconds)

Two local counters for each peer MEP:

o TxFCf: Counter for in-profile data frames transmitted towards peer MEP
o RxFCf: Counter for in-profile data frames received from peer MEP

Single-ended ETH-LM:

e On demand OAM

e MEP sends LMM frame (Unicast DA or Multicast Class 1 DA) and receives LMR frame (Unicast DA) with counters

CCM frames contain frame counters.

Single Ended Frame Delay Measurement

MEP
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LMM frames contain frame counters.
Delay Measurement
On demand OAM for measuring Frame Delay (FD) and Frame Delay Variation (FDV):

e TxTimeStampf = Timestamp transmission of DMM frame
¢ RxTimef = Reception time of the DMM frame
¢ RxTimeb = Reception of DMR frame

Two-way ETH-DM:

e DMM frame (Unicast DA or Multicast Class 1 DA for multipoint measurement) & DMR frame (Unicast DA)
¢ FD = RxTimeb — TxTimeStampf

Dual Ended Frame Delay Measurement

MEP MIP MIP MEP
- - - - T - - - -

r

(PR P—

DMM and DMR frames contain timestamp info.

Go back to top Go back to TOC
13.6.2 OAM Results

13.6.2.1 Link OAM Results
Link OAM Discovery

The discovery page lists Local (the current test unit) and Remote (far-end device) parameters.

OAM - Link - Discovery (Page 1)

Rasults

Per Stream

Link

Local Remote

active active

‘ m Maode

Unidirection supported not supported

Link Events supported supported

Ramote Loopback supported supported

MIB Retrieval supported supported m

MTU Size 1518 1518 ——————————
. Centrel

(4] Page 1 of 2 o
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e Mode: Lists Active or Passive mode configuration.
e Supported and unsupported capabilities advertised during Discovery are listed, including: Unidirection, Link Events,
Remote Loopback, MIB Retrieval, and MTU Size.

OAM - Link - Discovery (Page 2)

Rasults
Per Stream
Ramote
Vender SPI - ADGOESIF
Vendor OUI - 0015AD

Discevery State Send Any

Parser State Forward Forward
Multiplexer State Forward Forward MX Discaver
Flags 00050 0x0050

Revision 1 1

(4] Page 2 of 2 D

Control

Vendor SPI and OUI: Organization Unique identifier and Vendor specific information (similar to MAC address
fields).

Discovery State: Send Any indicates the device was successfully discovered.

Parser/Multiplexer state: Forward indicates the device is forwarding regular traffic transmission. Loopback/drop
indicates loopback is enabled.

Flags: Flag decode is listed in the graphic below.

Revision: Number of times the configuration has been modified since discovery.

Flag Decode

Discovery
status

Critical
events
flags

- 64 to 1,518
bytes long
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OAM PDU

> Signal

™ Frame Discavery

Fattearn Information

LUnigue Event
ALMERR
Duplicate Event
Loopback Control
\ Varlable Request
L s Variable Responsae

Organization Specific

OAM PDU

Per Stream

Results

“MX Discovar

Caontrol

Transmitted and received 802.3ah OAM PDU are displayed with other Link OAM statistics:

received after 5 seconds.

Number of Loopback Control frames.

Go back to top Go back to TOC

13.6.2.2 OAM Service Results

802.1ag/Y.1731 Connectivity Fault Management Functions Results

OAM - Service - CCM

Satup

Glabal

MPID Remote MAC
20 00:18:63:00:39:B2

OAM CCM Results

Par Stream

L

RDI
|

T

LoC
I

Results

OAM

DRIk L

XCOM |UNEXF Alarm
1 | 1

Information: Information OAM PDU acts as a "heartbeat" message. Discovery must be restarted if no OAM PDU is
Unique and Duplicate Events are Threshold crossing events not supported in the current test set release.

Variable Request and Response are MIB query messages not supported in the current test set release.

Start

S ——
"MX Discaver

Control

RDI, LOC, XCON, UNEXP, and Alarm will display an I or A status with I = Inactive, A = Active.

e MPID: MEP ID of the remote MEP.
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Remote MAC: MAC address of the remote MEP.

¢ RDI: The CCM received contains the RDI flag set.
e LOC: The MEP detects loss of connectivity.
¢ XCON: Possible cross-connect, the CCM received could be from another MA.
o UNEXP: Unexpected MEP ID or non matching CCM interval.
e Alarm: A fault alarm is triggered if a defect is present for a time period of 10s. The fault alarm is cleared if a defect
condition is not present for a time period of 10s.
OAM - Service - LBM
Satup Results —_—t
Glabal Per Stream QAM
LEM Status
L To Be Send
Rasponss Count
In Crder
Out OF Order
No Match ‘WX Dlscover '
. Centrol -
OAM LBM Results
o LBM Status
o Pass: At least 1 Loopback response received
o Fail: No Loopback responses received
e To be sent: Outstanding number of LBM to be sent
¢ Response Count
¢ In Order: Number of LBR received in order
¢ Out of Order: Number of LBR received out of order
e No Match: The loopback transaction ID between the LBM and LBR do not match
OAM - Service - LTM
Satup Results —_—n
Glabal Per Stream QAM
LIn
;00 300:00300:00 a
"MX Discever
" Centrol
OAM LTM Results

e Action: RlyHit indicates that the LTM has reached the destination MAC/MEP (i.e., final point)
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e MAC: MAC address of the responder

e TTL: TTL field on the response, indicated how many hops have been traversed

o Flags: If set, indicates that only MAC addresses learned in a Bridge's Filtering Database, and not information saved
in the MIP CCM Database, is to be used to determine the Egress Port

Y.1731 Performance Management Functions Results

OAM - Service - LMM

Satup Results

Glabal Par Stream DAk

c

LTM

LMM Status

Current Mear End

Current Far End

_A-:-:u m Near End

Accum Far End

_Ralin Mear End W% Clscover

FRatia Far End
Control

OAM - LMM Message

Results
Loss Measurement

: : Complete
Current
Accumulatien

Ratio

L Discaver

& Pagedofz O

OAM LMM Parameters
I I
Current Value of the current number Value of the current number of
frames lost in the receive frames lost in the transmit
direction direction
Accumulation Total number of frames lost in Total number of transmitted
the receive direction frames lost in the transmit
direction
Ratio Percentage of frames lost inthe  Percentage of frames lost in the
receive direction transmit direction

OAM - Service - DMM
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Setup Results
Glabal Par Stream
e / LIdn
DRIk Status

Celay Samples Q

Pattern

Average Delay 0 nSecs
ALMERR

Average Yariation 0 nSecs

Last Delay 0 nSecs

Last Yariation 0 nSecs "MX Discaver

Control

Satup Results

e il s Gl [N | By s

Delay Measurement

OMM Resule : Complete
Dalay Samples 1 4
Average Delay 1 310000 nSecs
Average Variaden : 13 nSecs
Last Dalay 1 F21000 nSecs
Last Varlaten 1 200 nSecs

"MX Dlscovar

4] Page 3 of 3 O

OAM DMM Parameters

o DMM Status: Lists status (In progress, Fail, or Complete)

e Delay Samples: Number of frames transmitted

o Average Delay: Average round trip delay over the number of delay samples

e Average Variation: Average round trip delay variation over the number of delay samples
o Last Delay: Last round trip delay value measured

o Last Variation: Last round trip delay variation value measured

Go back to top Go back to TOC
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13.7 Auto Profile Scripting

The Auto Scripting application allows users to run tests with pre-configured 1GE/10GE/40GE/100GE Throughput or
BERT profiles in sequence for a certain duration. This allows for a certain degree of automation for lab and field
applications. The pre-configured profiles can be either created with ReVeal and loaded to the unit, or created on the
unit itself.

The Auto Scripting application can be accessed in two different ways:

e Short cut from the application selection window (CFP4/QSFP28/QSFP+)
o Within the selected application (1GE/10GE/40GE/100GE) Home/Advanced Tools menu

Users can select up to 10 profiles in sequence. At the end of each profile test the results are saved automatically.
Starting from Boot-up:

1. On boot up, tap on the Application window

Boot-up Screen

2. Test Mode Selection: The short cut to the Auto Profile Scripting application is found in each of the interface sub-
menus for CFP2, QSFP+/SFP+, and RJ45.
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Test Mode Selection

Test Mode Selection

_ 100G Ethernet Testing

(' 100G Ethernet Auto Profile Testing )

3. When the shortcut is selected from the Test Mode selection window, the Auto Script application is automatically
launched.

Auto Script Main Menu

THROUGHFUT
File Prefix
Signal If Alarm/Errer detected:

Frami
Pattern

@ ALMERR

_ {REER GnicH'
[ Histery —

pone W
pone ¥
Nore ¥
Mone ¥
e ¥/
pene ¥
 CID.
pone ¥
e ¥/
Mone Y

Selecting Profiles

o Pre-configured profiles appear in each of the Profile pull down menus. The user can select any profile available
one or more than one time.
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Pre-configured Profiles

F Seript
Profilel Continug v
100 100G-1| W| View Setup
Mo Dafau
Mo
N 100G-2
o 100G-3

RR Mor| 10054
Mon 100 G5 RO
Mo None
Mo
Mo
MNone L J

e User can select up to 10 profiles, each with a different test duration.

Selected Profiles

_ THROUGHPUT
= |File Prefix
If Alarm/Error detected:
View Setup

View Setup

View Setup

View Setup
View Setup

-

CASER OnloH'

Profile Test Duration: The duration of each profile can be in seconds, minutes, hours, or days
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Profile Test Duration

THROUGHPUT
File Prefix

Signal If Alarm/Error datecte) Type

. View Setup

i View Setup

View Setup

@ Pattern

View Setup
View Setup

o ALMERR
f—

~, LASER OnlCff

* Histery

Error handling during Test: The user can choose to Continue the auto scripting test if errors occur in any of the
profiles by selecting “Continue”. Or they can choose to stop the auto script by selecting “Exit”.

Error Handling

THROUGHPUT

Signal If Alarm/Error detecte:) If &l ror detected:
z ool "™ o] W]

Frame Continue View Setup
View Setup
View Satup
View Setup

Pattern

ALM/ERR

———
LASER On/Cff’

__ History

10D
J1o0)
J100)
Ner
or
Nor

Status of Profile Test: At the end of each profile tests, the status will be indicated by the soft LEDs next to each
profile. Green = the test ran error free. Red = errors occurred during the test.
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Status before testing

e —

Signal
Frame
Pattern

o ALMERR

- -
History

Test Running:

THROUGHPUT

File Prefix
If AlarmiError detected:

View Setup

View Setup

View Setup

View Setup

View Setup

{ASER Onlo'

¢ To identify the profile being tested, progress of the test, and remaining time of each profile being tested, Profile
Name, Progress and RT are scrolled on the bottom bar one after the other for a couple of seconds each time.

Bottom Bar

]
Signal
Frame
Pattern

y ALMIERR

.-l'_-_ — B,

History

- Profile Name

Results

Per Stream

Stream Summargr_ LI T ) Signal Errers Alarms Events Traffic Delay

ST:2016-5-5 16:06:45 ET:00:00:08
TX RX

Line Rate (bps) A00.000G 100.000G

Litilization (%) 50.000% 50.000%
Litilization (bps) 50.000G 50.000G
Framed Rate (bps) 49,3506 49,3505
Data Rate (bps) 48.7T65G 48.T65G

Teotal Frames Ja089464 36059457

Bad Frames o o

Pause Frames o o

0505 1%

TOTAStep

[ —————
Eth. Errlnl.

“Eth. Alarm |

CASER GrioH

| § etup Injection

o Progress: Progress (1 of X) profiles being tested is displayed on the bottom bar.
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Bottom Bar - Progress

E—
Signal
Frame
Pattern
ALMIERR

—_——

History |

Results

Per Stream

ST:2015-5-5 14:06:52 ET:00:00:01
TX

A00.000G

B5.354%

B85.354G

841146

82 888G

Total Frames Tra9861

Bad Frames o

Line Rate (bps)
Uilization (%)
Litilization (bps)
Framed Rate (bps)
Data Rate (bps)

Pause Frames o

¢ Remaining Time is displayed on the bottom bar.

Bottom Bar

Signal
Frame
Pattern
2 ALMERR
U,

History

End of Test

At the end of the auto scripting test a “Profile Script Completed” message is displayed on the bottom bar.
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- Remaining Time

Results
Per Stream

Stream Summary LT-1 e T ELd Signal Errers Alarms Events Traffic Delay

ST:2015-5-5 14:06:38 ET00:00:07

TX RX
A00.000G 100.000G
50.000% 50.000%
50.000G 50.000G
49,3506 49,3505
48.TESG 48,7656
Total Frames 20 TAEI5T 20286957
Bad Frames o

Pause Frames o

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

5-05-0% 140649

T TX Stop

P,
Eth-Errinl.

'_.th.AJarm Inj.

CASER GnioH:

| § #tup [njection

| CeRToR
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Bottom Bar - Profile Script Completed

Results

Per Stream

Signal

Stream Summary L-1 e T il Signal Errers Alarms Events Traffic Delay

ST:2015-5-5 14:07:37 ET:00:00:07
TX RX
Pattern Line Rate (bps) ADD.0DOG 100.000G
Utilization [%5) 00,0007 100.0007%

& ALMERR Uitilization (bps) 100.000G 100.000G —
. |Framed Rate (bps) | 76,1906 T6.190G | ‘TASER OnlCH
Y - {bps) 547626 547626 '

Total Frames TIT428820 TITAZ8E20

Frame

Bad Frames o | ‘Restart Script)

Pause Frames o

At the end of the auto script test the soft LEDs will display the overall status of each profile test that was carried out.

Status at the end of the test

THROUGHPUT

File Prefix

If AlarmiError detected:

View Setup
View Satup
View Setup
View Setup

View Setup

——
LASER OniCff

Go back to top Go back to TOC
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13.8 Monitor (Pass Through)(RXT-6000e Only)

Pass through monitor mode enables the test set to be used for long term in-service testing. This allows for bi-directional monitoring
of up to 10GE Ethernet line rate on the two 10GE SFP+ ports or the two 10/100/1000T RJ45 ports.

The Pass Through functionality allows:

In-line traffic monitoring in both directions

Long or short term network monitoring for troubleshooting network traffic problems

Isolate network problems to the customer network or the service provider/operator network
Monitor traffic between 10GE/1GE Fiber or 10/100/1000T links

e Pass through monitor operation
o Pass Through Monitor Copper 1GE
o Pass Through Monitor Fiber 1GE
o Pass through monitor mode enables bidirectional monitoring between the two 10GE Fiber ports or the two
10/100/1000 Base-T ports

Go back to top Go back to TOC
13.8.1 Setup

The pass through monitor setup and operation is straight forward and simple:

e Press the Test Port button on the right side of the screen and select a pass through mode option

e Connect to both 10GE Fiber ports, 1000Base-X fiber ports (port 1 and port 2) or both 10/100/1000T copper ports (port 1 and
port 2), depending on the interfaces to be monitored

e Once the cable/interface connections are in place, press Start

Monitor Mode Setup

Results
Threshalds

I Port1
=5 TR W itlization () ==

’ m CRC Errors[fj=

_S ervice Disruption(ms)<=

——
"X Biscaver

e Thresholds: Set values for Port 1 and Port 2. The thresholds can be enabled or disabled depending on test requirements.
When enabled, the pass through will show a pass/fail status based on the configured threshold values.
o Ultilization in %
o CRC error count
o Service Disruption in ms
o Optical Power level in dBm (1000Base-X connections only)
e Once the cable/interface 10GE Fiber ports connections are in place and the thresholds have been set, press Start.

Go back to top Go back to TOC

13.8.2 Results
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Monitor Mode Results

Signal

= Frame
Values

Pattern Lidlization (%) 0005
CRC Errors o

ALMERR  lsoryice Dis ruption (ms) o

_|'._\
KX Discavear

Monitor Mode Results features the same statistics as BERT Results. Please see 15.2.2 BERT Results. The Status screen displays
the following statistics:

e Ultilization (%)
e CRC Errors
e Service Disruption (ms)

Go back to top Go back to TOC

13.9 Loopback Mode

The Loopback application in the main menu allows the user to establish a manual loopback on the test set. The loopback function is
used when an end-to-end test needs to be performed with one of the test partners in software loopback mode. The loopback
function will loopback the incoming traffic to the test set back into the network under test.

The type of traffic that the loopback function loops back will depend on the type of test layer configured (Layer 1, 2, 3, or 4).
Additional criteria can be set to allow only messages with specific criteria to be looped back. 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:

e Layer 1: All incoming traffic to the Rx loopback interface will be sent out unaltered to the Tx loopback interface.
e Layer 2, 3, & 4: In a Layer 2 or 3 loopback all incoming test traffic will be looped back.

o The loopback function will swap the MAC destination and MAC Source addresses (for Layer 2) or MAC and IP
destination and source addresses (for Layer 3).

o All incoming frames with CRC errors will be dropped, similar to what an Ethernet switch does.

o All broadcast and multicast frames will be dropped including any incoming unicast frames that have the MAC Source
address equal to the MAC Destination address.

o Loopback Parameters: The following parameters are available on Layer 2, 3 and 4. For more information on the
parameters, please see 13.2.1.1 BERT Header Settings in the BERT section. It is possible to enable any of these
parameters to create a customer loopback filter. For example, enabling a filter with VLAN 64, Priority 7, will only loop
back traffic corresponding to these values.

VLAN ID

VLAN Periority

MAC Source

MAC Destination

IP Source Address (Layer 3 & 4 only)
IP Destination (Layer 3 & 4 only)
Precedence (Layer 3 & 4 only)

TOS Value (Layer 3 & 4 only)

UDP SPort (Layer 4 only)

UDP DPort (Layer 4 only)
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Press Start to begin loopback. a indicates that loopback is in progress. The Results tab displays current test results. Please see
13.2.2 BERT Results for information on the Results tabs.

Signal

Frame

Pattern

ALMERR

Go back to top Go back to TOC
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Loopback Setup

Results

Test Layer

VLAM I

VLAM Frierity

MAC Source

MAC Destination

IP Sourca

IF Destination

Pracadence

TOS Values

UDP Source Pert

LIDF Destination Part

Loopback In Progress
Satup Results
EULGE T Errars || Alarms | Events  Traffle Delay
ST:2012-1-5 16:15:12 ET:00:00:07
RX
Line Rate {bps) hooo oo
Lidlization (%) 0.000%
Utlizatlon (bps) b.oaok
Framed Rate (bps) 0000 K,
Data Rate (bps)] boook
# of Bytes o

Fause Frames o

FRates
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14.0 PCS
14.1 Setup

14.1.1 Tx Lane Mapping and Skew

e PCS to CAUI lanes configurable mapping:

o Defines the alignment markers ID that will be assigned to each lane

o Default, random or manual setting

o Receivers must be able to reorder and reassemble any mapping of PCS lanes into single stream
o Lane Skew generation (up to 16000 bits time)

o Enter relative delay that will be introduced for the PCS lane pair (CAUI lane)

o Stresses the de-skew function on the receiver side
o Skew alarm threshold value: User configurable threshold for Skew alarm

PCS Setup - Tx Lane Mapping and Skew

Results

Tx Lane Mapping and Skew Tx Alarm/Error Injection

o [+ -
. " Default B Random Shift
I 0 +
[: u +
D 1
0 = A —————
CASER Onloff
o [+ = 4000
0 ]t Default
i +
o |+ Reset Tx Skew Bits
o [+

Go back to top Go back to TOC

14.1.2 Tx Alarm/ Error Injection

¢ Error Injection per PCS lane:
o Invalid Sync header: first 2 bits of the 64/66 block header
o Invalid alignment marker: inserted every 16383 block on each virtual lane it contains the Virtual lane
identifier
o BIP: generates bit interleave parity error
¢ Alarm Generation:
o LOBL: Loss of block lock
o LOA: Loss of Alignment marker
o HI-BER: high bit error rate of sync header
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PCS Setup - Tx Alarm/ Error Injection

Setup

Tz Lane Mapping and Skew

VL ID Select VL ID Select
10
11
12
12
14
15
16
7
18
]

4]

L I T SR T
Bl EEBEER
L BB O B IN B N BN

Go back to top Go back to TOC

14.2 Results

14.2.1 Summary

PCS Results - Summary

Rz Lane Skew

ST:2012-10-23 11:01:02

Results

Tx AlarmfError Injection

Errer Type
)

@
L

Error Injection Flow

-

# -
L LASER Onion
)

Alarm Type

Results

AlarmsiErrors
ET:00:00:11

CAUEPCSR LOBL IsH LOAML IAM BIF VLID Over Skew HI-BER

0
1

a
9

B0 G0 =i o B o ) S

Go back to top Go back to TOC

14.2.2 Rx Lane Skew
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LOA i

T,
Emrinl.

i e e

T Alarm [ru.

—
LASER OniOf"
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PCS Results - Rx Lane Skew

Setup Results | R — Stop

Summary m AlarmsiErrers Events

T Skipw Hit PCSA | CAUIE | BxWLID | RxSkewnbits) R Skew(ps)
] B 0
-] o |
- I
Wl © L
- EX
e o |
& o
] ©
] o |
o |

Go back to top Go back to TOC

e
Restart

R0 O = (73 CH ol S b ol O
el clbss Bt P o A R =

]
1
2
3
4
3
B
i
]
]

Sl et bata B bl e bbb

14.2.3 Alarms/Errors

PCS Results - Alarms/Errors

Setup Results

Summary Rx Lana Skew |M
ST:2012-10-23 11:03:38 ET:00:00:08
BAMGER Alarms Saconds
HI-BER 0
Aggregate ———

FCS Lane Alarms Seconds PCS Lane Errors Count
LOA a Invalid Syne Header

1]
LOBL 0 Invalid Align Marker 0 LASER OniOf
1]

BIP & Block Error

C5 Lanas Alarms and Errers Summary
)2 94 95 95 97
912 g1d 915 9 1 ¢ 17

View PCS Lane Details

Go back to top Go back to TOC

14.2.4 Events
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I —-
o Emin.
e —eee
| Alarm fnj.

|
!
l
|
| TASER On/Of"
!

e
Stop

T
Restart

—
Errinj.

. Alarm [ru.
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PCS Results - Events

Setup Results

Summary Rz Lane Skew AlarmsiErrors

Timea Evant Type # of Events Test

2012-10-23 11:03:36 Test Started PCS

Go back to top Go back to TOC

14.3 Saving PCS 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.

PCS Results Save

Start

20121026_144542

FTETE————

‘LASER OniCfY

Symbal | Del m

SPACE

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

Go back to top Go back to TOC
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15.0 OTU3/ OTU4 Test App

Follow the steps to assign the test module to a test tab as described in RXT-1200 Platform Manual of this manual.
Select the OTU4 Testing Application and press Accept.
The module will be configured and the progress will be displayed on the unit's screen.

The OTU4 home page will be displayed with links to Setup, OTN Results 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 Signal and Frame on the left side of the screen.

OTU4 Test App Home Screen

(78l OTN Results
L7l OTN Tools ——

—————

o
Set Injection

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.

. 728 OTN Results

728l OTN Tools

Ready for Testing Tasks

Go back to top Go back to TOC
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15.1 Setup

The following Signal parameters can be configured under the Setup tab on the OTU4 Home screen:

The parameters are for TX and RX Coupled - TX and RX configurations are grouped as one block; TX and RX will
have identical configuration.

« OTL
o Hierarchy: Allows the user to configure OTN signal and network types, including the bit rate and higher order

mapping, if applicable.
e Data

The following fields are pre defined:

 Interface: Optical Module-CFP - For OTN only optical interface is available.
e Mapping / Multiplex: ODU4
e Payload: Bulk

OTU4 Setup Home

Signal
T® & RX Coupled

Interface: Optical Module-CFP
OTL 4.0
Higrachy: OTLM

Mapping f Multiplex: ODLM

Payload: Bulk

Data: RX:2731-1 TH2"3141

Go back to top Go back to TOC
15.1.1 OTL

Tap the OTL tab on the Setup screen to configure the OTL Tx Lane Mapping and Skew.
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OTL Tx Lane Mapping and Skew

OTL Tx Lane Mapping and Skew
Lane ID | Skew (bits) Lane# | Ch.
0|
==o KNG
== 0 o |
——-] ° |

EEII
——.l o [+

EEE'“
-B-.n
EE!“
= f
-

OTL Lane Mapping

[Detaute W Random Il shir_

Skew Settings

IncfDec. Size

Alarm Thresholdpits) | [JRCal
e

LASER OnfOff"

A O e o O e L RS D

o
1
2
3
4
5
]
T
g
8

_Sttlnton ;
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15.1.2 Heirarchy

Tap the Heirarchy tab to enter the Heirarchy configuration screen. The following parameters are displayed:

Network Type: OTN
Test Rate: OTU4 (111.819 Gbits/s)
Scrambler: On/Off
FEC: On/Off
Tx 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 Received: The clock for the transmitter is derived from the received signal and the jitter of the incoming
signal is suppressed.
o External (BNC):
= Clock Signal Type: 1PPS (BNC), 10MHz, SMHz, 1544KHz, 2048KHz, 2048Kbit/s, 1544Kbit/s,
64 Kbit/s signals are present on the SMA connector.
= Line code: HDB3, B8ZS, AMI
o Measurement Reference Clock: Internal
¢ Clock Signal Type: Quartz VCXO

OTU4 Heirarchy Setup (Internal Clock)
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Metwark Type
Tast Rate
Serambler
FEC
Tx Cleck Source
Clock Signal Type

Tx Clock Offset{ppm)

Maas Ref. Clock
Cleck Signal Type

Hierarchy

OTN

OTLM (111810 Gbit/s)

Internal

Guartz VCXO

OTU4 Heirarchy Setup (Received Clock)

Metwark Type

Tast Rate
Scrambler
FEC

Tx Cleck Source

Maas Ref. Clock
Cleck Signal Type

Hierarchy

OTN

OTLM (111.810 Gbit/s)

OTU4 Heirarchy Setup (External Clock)

Metwork Type

Signal Tast Rate
Scrambler
FEC

Tx Cleck Source

Frame

Pattern
Clock Signal Type

ALMERR Line Code

Histary

Meas Ref. Clock
Cleck Signal Type

Go back to top Go back to TOC

15.1.3 Data

Tap the Data tab to configure the Test Data Settings. The following parameters are available:

Hierarehy

OTN

QT (111810 Gbit's)

e Test Data Mode: PRBS Pattern
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T Stat

———
__ Errinj.

Alarm j.

—
LASER OnfOff"

Setlnjection

T Stat

—————
__ Errlnj.

Alarm j.

A R,
LASER OniCff

SetInjection

“San

———
__Errinj.

A .
LASER OniCff

_Set Injection
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o PRBS Pattern (TX and RX): 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.
o Avaialble patterns: 2°31-1, 2"23-1, 2"9-1
¢ Invert (Logic pattern inversion): On / Off

OTU4 Setup - Test Data Settings

Test Data Settings T
Test Data Mede PRES Pattern .
| ™
FRES Pattern

Invert

——
_ Errinj.

Alarm j.

——
LASER OnfOf"

Set Injection

Go back to top Go back to TOC
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16.0 CPRI Testing

Overview

Interface Specifications

CPRI Testin
o Test Areas

o Test Ports
o Test Modes

CPRI Layer 2 Framed Testing
o Setup

Results

CPRI Round Trip Delay

SDT

Control Words

EFrame Capture

O O O O o

CPRI Overview

¢ CPRI stands for Common Public Radio Interface

e This protocol has been developed by Ericsson AB, Huawei Technologies Co. Ltd, NEC Corposration, Alcatel Lucent and Nokia

Siemens

e Itis an industry cooperation aimed at defining a publicly available specification for the key internal interface of radio base stations
between the Radio Equipment Control (REC) and the Radio Equipment (RE)

e The standard is public and can be downloaded from http://www.cpri.info
OBSAI:

e OBSAI stands for Open Base Station Architecture Initiative

e This protocol has been developed by Hyundai, LGE, Nokia, Samsung and ZTE

e OBSAI Rates range from 728 Mbps to 6.8 Gbps

Go back to top Go back to TOC

16.1 Interface Specifications

Radio Base Station System

Radio Equipment Control (REC)

Control & Sync User Plane

Network Interface Mgt

Lavyer 2

Radio Equipment (RE)

Control & Sync User Plane
Mamt

Layer 2

Adr Interface

B

Layer 1 W Layer 1

-~

Master port [ Slave port

Common Public Radio

e CPRI specification defines only Layer 1 and Layer 2

Interface

|

e Specification written with the goal to be generic enough to support scalable rates, physical access medium type, and air interface

technologies

Go back to top Go back to TOC

Protocol Stack
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http://www.cpri.info/

CPRI Layer 2

CPRI Layer 1

Control &
Sy
User Data Manageraant YMNC

Framing & Time Division Mux
Line coding: 8b/10b

Data Link Layer

Physical Layer

Electrical PHY Optical PHY

Go back to top Go back to TOC
Physical Layer

The following Line bit rates are defined from the standard:

e Line Coding:
o 8B/10B line coding shall be used for serial transmission according to IEEE 802.3-2005, clause 36. (Same encoding as used
for Gigabit Ethernet and Fibre Channel)
e Bit Error Correction/Detection:
o The physical layer is designed in such a way that a very low bit error ratio can be achieved without expensive forward error
correction schemes. Therefore, no general bit error correction is applied at Layer 1.
o The RE and the REC shall support detection of 8b/10b code violations. Link failures shall be detected by means of 8b/10b
code violations.

8B/10B Encoding - What is it and Why is it Used?

e 8b/10b is the line code used for Gigabit Ethernet and Fibre Channel.

e |t maps 8 bits of data into a 10 bits symbol, each 8 bits can map into 2 possible 10 bit symbols.
The symbols are chosen so that there is a limit of 5 consecutive equal bits and the difference of
the count of Os and 1s is no more than 2.

e The goal is to achieve DC balance by having a running disparity of 1s and Os and to provide

' enough state changes to allow clock recovery.

e Clock recovery is particularly important because in the CPRI implementation, the RE must

® recover timing from the 8B/10Bencoded line rate and regenerate the original reference
frequency to the required UMTS accuracy.

¢ In addition the 8b/10b has several error detection mechanisms: Validation of correct codes
(only 268 of the possible 1024 10-bit codes are used)

o Validation of correct running disparity
o Validation that running number of 1s or Os does not exceed 5

Go back to top Go back to TOC
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16.2 CPRI Testing

Test Ports and Modes

RXT-6200

Universal 100G Test Module
RXT-6200

. : = N -
1 ”‘E" , 2
85— osrr2e/asFr: ——8) fk era/srm -ﬂ Ethernet CLK microSD

CPRI Framed Testing
up to 24.330 Gbps

RXT-6200

Test Ports Test Mode Selection For Port 1

CFP4 Ethernet > | O cPRI Layer 2 Testing

OTN/SDH/SONET > | [ CPRILayer2 Dual Testing

«i=42+10 | Fibre channel s | U CPRILayer2 Monitor Testing
QSFP+

CPRI/OBSAI

Slil2 8 | eCPRI >
SFP+

A e,
_— N

92.168.127.68 R 2019-04-16 17:53:32

RXT-6000e

Universal 100G Test Module
RXT-6000e

o_SFPzézas'FP. swzsxsm Ethernet microSD

CPRI Framed
Testing up to
24.330 Gbps

RXT-6000e
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Test Ports

CFP2

QSFP238

QSFP+

SFP28
SFP+

Go back to top Go back to TOC
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Ethernet

OTN/SDH/SONET

Fibre Channel

CPRI/OBSAI

eCPRI

Test Mode Selection

(] CPRI Layer 2 Testing
(] CPRI Layer 2 Dual Testing

() CcPRI Layer 2 Monitor Testing

2019-05-17 10:57:11

A
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16.3 CPRI Layer 2 Framed Testing

CPRI Layer 2 Main Menu

—_——— [ )
: N\ L Words
S:Enal L '\_ )
Erame I ] — mee
N I © A Results A28 copture

ALMIERR = :
= - L 720 Alarm/ Error “TRSER OFf
| i : —
. Buto-neg
===
g 7728l Profiles
RX: 491526
TX: 491526

Go back to top Go back to TOC

16.3.1 Setup

Setup Menu

 — Signal Measurements Ganaral : Start

" Errin].

Signal

Frame - Alarm

Interface . -
Optical armiEr
Pattern e

il

Paylaad
= ALMERR CPRI Layer 2 Master
D AE
— il LASER Off
. Histery Pattern
R 27234 TH: 272341 -'Tm‘-
———

RX: 491526
TX: 4.9152G

Go back to top Go back to TOC
Configure the following:
Signal:
e Hierarchy: CPRI Rate selection from 614.4Mbps to 6.144Gbps. 4.9 and 6.1 Gbps rate requires compatible SFP+.

Hierarchy

RXT-6200_RXT6000e_Module_Manual Page 328 of 387



8 |Netwerk Type

Siﬂ.l’l-ﬂl CPRI Rate

Frame
Pattern
- ALMERR

—
. Histery

Hierarehy

——
. Start

Err inj.

Alarm

= =
o AlarmlErr

T LASER Off °

P
_ Auto-neg
R

¢ Interface: CPRI Clock Selection Internal/External (Master mode only). Slave uses RX signal recovered clock.
o Master: Internal, External (1.5MHz, 2MHz, 1.5 Mbps, 2Mbps, 10MHz), Or Atomic 10MHz (Atomic clock option

required)

For External clock connection use the unit's SMA CLK port.

L T&st Pgrt
Signal Cleck Sre
Cleck External

Frame

Pattern

ALMIERR

- -
History ”

e Payload: CPRI Layer 2 configuration

Interface

Interface

Optical

LLe

Cleck External
1.5MHz

1.5MHz

=,

" LASER Off

-— y
Auto-neg

o CPRI Emulation Type: CPRI Master emulation (Radio Equipment Controller Emulation)
CPRI Slave emulation (Remote Radio Unit). Slave = RE. Master is responsible for CPRI Start up sequence and

Synchronization
o CPRI Protocol: Version 1 supported

o #Z.0.1 Byte: Sync Control Word Z.0.1 set to D16.2 or D5.6

o Channels:

= Single: PRBS test pattern transmitted on one AxC
= All: PRBS test pattern transmitted on all AxC

Control and Management (C&M) channel configuration:

o Slow C&M Rate:
m None: HDLC channel disabled

= Configurable rate: 240kb/s to 2400 kb/s HDLC channel data rate depending on CPRI Link speed
o Fast C&M Enabled: Ethernet channel, configurable start of Ethernet channel pointer in Control word or channel

disabled.
m OFF: Ethernet Channel disabled

m ON: Ethernet Channel enabled, configure Ethernet pointer location from 20 to 63

w Auto-negotiation can be used for Master/Slave to negotiate their maximum C&M channels

RXT-6200_RXT6000e_Module_Manual
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capabilities

Payload

Payload

" — CPRI Layer

CPRI Emulation Type
CPRI Protocal
Frame HZ.0.1 Byte

Signal

Channels
Pattern C&M plane
Slow CEM Rate

Fast C&EM Enabled

ALMIERR

_
__Histary

RX: 4.91526G
TH: 4.9152G

e Pattern: Independent TX/RX test Pattern selection. PRBS 2723-1 (normal or inverted) or PRBS 2*31-1 (normal or inverted)

PRES Pattern
Invert

Out of service

PRBS Pattern

Invert

Go back to top Go back to TOC

Measurements:

Measurements Setup
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= I —— Signal Measurements General SDT

o Signal Start

Start Time [YYYY-MM-DD hh:mm:ss] 12 s | 00 oo | e —

Duration

Start

Err inj.

= Frame

Duration L AlarmiErr

= Pattern _
= Units

> ALMIERR Interval Save
1, i "_\
Save Interval (min) LASER Off
Histary

o Pute-neg

e Mode: Manual, Timed, Auto
o Timed:
m Duration: Enter the time
m Units: Select seconds, minutes, hours, days
o Auto: Start time, and Duration
e Interval Save: Test result automatically saved at configurable interval
o ON: Set the Save Interval (in minutes). Tap the box to enter the value.
o OFF: To opt to not save

Go back to top Go back to TOC

General:
General Setup
Signal Measurements General
Audible Alarm
" Signal Results an start
Aute Save
Frame Measurement Clock Source
Pattern
ALMIERR
— LASER Off
. Histery
, —————
L Aute-neg
e Audible Alarm: OFF / ON. A sound will be generated every time there is an alarm.
e Results on start: OFF / ON. Shows the results screen on pressing Start.
e Auto Save: OFF / ON. Automatically Save the test results.
e Measurement Clock Source: Select the Measurement clock source used for Frequency measurement.

For Master: Internal or TX clock source (if external clock source is used)
For Slave: Internal

Go back to top Go back to TOC
SDT: The Service Disruption Test can be disabled or enabled. If enabled the SDT Test is triggered by a qualifying error or alarm.
If enabled, select:

e Limit Time: Limit time determines qualifying events total time pass/fail criteria. Configurable from 20 to 1000 ms.
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Gate Time: Gate time setting determines the duration of the measurement. Configurable from 20 to 10000 ms.

Signal

o Signal Enable

= Limit [ms]
- Frame

o | Pattern

. ALMERR

. -
Histery

Enable CPRI and/or BERT trigger events

Gate Time [ms]

SDT Setup

Measurements General

Start

——
Errinj.

Alarm

——————
- Alarm/Err y

“LASER Off

0
_ Auto-neg
e —

In the CPRI and BERT Tab enable (ON) or disable (OFF) the Alarms and Errors used to determine Service Disruption events.
At least one error or alarm must be enabled for SDT to trigger.

CPRI: LOS, LOF, SDI, RAI, RLOS, RLOF, Code

BERT: LSS, Bit

Signal

Setup

Signal
_ Frame
Pattern

T ALMIERR

| Histery

RXT-6200_RXT6000e_Module_Manual

CPRI Event Setup

Measurements General

L start

Err inj.

Alarm

BERT Event Setup

O Auto-neg

Alarm/Err

- -
| LASER Off
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T—— Signal Measurements Ganeral
Setup CPRI
= Signal

T Frame

- -
~ _ Alarm/Err
- Pattern ’

T ALMIERR

Histery |

“Rutoneg
—

Go back to top Go back to TOC
Alarm and Error Injection
Alarm Injection: Each alarm can be set to Continuous or Count

e CPRI Alarms:
o LOS: Trigger a Loss of Signal event (Laser OFF)
LOF: Trigger a Loss of Framing event. The Z.0.0 control byte is modified to send an invalid byte of value Oxff
SDI: Service Defect Indication is transmitted in the Control bytes for L1 inband protocol
RAI: Remote Alarm Indication is transmitted in the Control bytes for L1 inband protocol
RLOS: Remote Loss of Signal is transmitted in the Control bytes for L1 inband protocol
RLOF: Remote Loss of Framing is transmitted in the Control bytes for L1 inband protocol
e Alarm Flow:
o Continuous
o Count: 0.1s, 1s, 10s, 100s

O 0O o o o

Error Injection:

e Error Mode:
o Pattern: BIT - Bit error injection in test pattern
o CPRI: Code: 8B/10B Code violation error injection
e Error Flow:
o Single
o Count: Enter the value
o Rate: 1E-3, 5E-4, 2E-4, 1E-4, 5E-5, 2E-5, 1E-5, 5E-6, 2E-6, 1E-6, 5E-7, 2E-7, 1E-7, 5E-8, 2E-8, 1E-8, 5E-9, 2E-9, 1E-
9

Alarm and Error Injection
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Signal

Frame
Pattern

ALMIERR

Histary
RX: 3.072G
TH: 30726
Press Start to start the test.

Go back to top Go back to TOC

16.3.2 Results

*
[ AF
Signal

Frame

Pattern

ALMIERR

—_——
_ Histary

Go back to top Go back to TOC

Alarms and Errors

These include Hyperframe Synchronization indication and BFN (NodeB Radio Frame) Synchronization indication.

e Green indicates no alarm
e Red indicates current alarm

Alarm Mode
CPRI Alarm
Alarm Flow

Errar Mode

Pattern Error Type

Error Flow

LOS Alarm
CPRI Alarms

Event Log

Results Summary

ErrersiAlarms Signal

RT:00000:00:00

CPRIRTD

SDT
Histogram

ET:00/00:00:10

(4 ]

Errors

Page 1 of 1

O

QK
.H.Iarm

F——
LASER Off

—————
. Aute-neg

(O —

L start
Err inj.
= Blarm

-
i AlarmiErr |

T LASER Off

F v
L Fute-neg

A ——
. Restart

e Grayed out indicates that the measurements are masked by an higher layer alarm or error
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Alarms and Errors Page 1
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. — Graph EventLog CPRIRTD 50T

Summany ErrorslAlarms Signal Higtegram

=  Signal Cpri Pat

: |
- P& | m

Pattern

HLOF|

Y BLOF _

————— m LASER Off °

. History m
 fute-neg S
RLOF|

. Restart

Go back to top Go back to TOC
CPRI:

LOS: Loss of Signal detection in seconds

Code: 8b/10b code violation detected count and rate

LOF: Loss of framing seconds detected if invalid Z.0.0 sync byte is received

HLOF: Loss of Hyperframe synchronization seconds

BLOF: Loss for Basic Frame (NodeB) frame synchronization seconds

SDI: Service Defect Indication is detected in the Control bytes for L1 inband protocol
RAI: Remote Alarm Indication is detected in the Control bytes for L1 inband protocol
RLOS: Remote Loss of Signal is detected in the Control bytes for L1 inband protocol
RLOF: Remote Loss of Framing is detected in the Control bytes for L1 inband protocol

Alarms and Errors Page 2

Graph EventLaog CPRIRTD SDT —_—

Summary Signal Histegram

2 signal Err in].

: s o = .
= | Frame a i)
" Nil LI
o  Pattern e ———

= ALMIERR

“LASER OF

Histery

—————
Aute-neg
———

Go back to top Go back to TOC
BERT:

e LSS: Loss of test pattern seconds
e Bit: Number of test pattern bit errors detected count and rate

Alarms and Errors Page 3
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_ . Graph Event Leg CPRIRTD 50T

——————
Summary Errers/Alarms Signal Histogram
Signal
0000:00:10
- Frame

- Pattern

< ALMERR
— T LASER Off
Histary
—_— —————
_ Auto-neg

Go back to top Go back to TOC

Signal

Signal Page 1

r—
Event Log CPRIRTD SDT T

ErrorsiAlarms Histagram
Signal Err inj.

# - ™y
Alarm

Frame

I
AlarmlErr
P.'“t'lrl'l [ SR

= ALMIERR
T LASER Off

= .
| o HAtony

Los |

[ 4] Page 1 of 4 L]

Page 2 includes:

e Frequency: Measured RX signal frequency
o Offset: current frequency offset from the frequency measurement clock (internal or external)
o Min: minimum frequency offset
o Max: maximum frequency offset

e Hyperframes TX/RX: counters of Transmitted/Received Hyperframes

e NodeB frames TX/RX: counters of Transmitted/Received NodeB (Radio) framed

Signal Page 2
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Signal
Frame
Pattern

ALM/ERR

RX: 3.072G

Signal
Frame
Pattarn

< ALMIERR

—————
Histary
—

Frequency
Offset (ppm):
Min (ppm):
Max (ppm):

Hyperframes

MNodeB frames

Hyperframes

MNodeB frames

[Vendar
Fart Number

Vendor Rev

Transcaiver

Event Log CPRIRTD
ErrarsiAlarms Signal

Frequency

———
soT | Start .

Histagram .
~ P
~  Errinj.

Alarm

: :
. Alarm/Err

RX Frame Counts

_ LASER Off ~

TX Frame Counts

I
_ Aute-neg
e —

Signal Page 3

CPRIRTD
ErrorsiAlarms Slgnal

EventLog

Optical

INISAR CORP.

Fastart

sOT

Histogram

TLF14ZAP1BEL

leng distance; Longwave laser; Single
ode; 200 MBytesiSec; 100 MBytesiSec;

Histogram showing the fluctuation in RX optical signal level.

Signal
Frame
Pattarn

ALMERR

P —
. History

Go back to top Go back to TOC

Histogram

Histogram showing CPRI alarms and errors events.
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Graph

Summary

Signal Page 4

EwventLog CPRIRTD

ErrarsiAlarms

LASER Off

Auto-neg

__ Bestart

sDT

Histogram

se—
LASER Off

Auto-neg
e ————
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Signal
Frame
Pattern

ALM/ERR

Histary

RX: 122886
TX: 1.2288G

Histogram showing BERT alarms and errors events.

Signal
Frame
Pattarn

ALMERR

“ Histery

Go back to top Go back to TOC

Graph

Graph

Summary

Histogram

Event Log CPRIRTD
ErrorsiAlarms Signal Histogram

CPRI Alarms

Page 1af2

Histogram Page 2

Ewvent Log CPRIRTD

ErrersiAlarms Signal
> |

BERT Alarms/Errors

Graph showing CPRI Code and Bit error rate over time.
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Graph

atart

Err inj.

Alarm

: Alarm/Err -

“LASER Off '

——
Auta-nieg
s—

Restart
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Summary ErrorsiAlarms Signal Histegram

Event Log CPRIRTD sDT

Signal
Frame
- Pattarn

= ALMERR

o Histery

Page 1 of 2 D

Graph Page 2

Summary Errorsialarms Signal Histegram A————
EventLog CPRIRTD SDT

- - Iy - 'i
Signal Err inj.

Alarm
Frame

. Alarm/Err

Pattern

- ALMERR

[P ——
e " LASER Off
. History _'
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Event Log

Logs CPRI Alarms and Errors events along with corresponding count and duration for each event.

Event Log

Summary ErrarsiAlarms Signal Histogram —

| L atart
Graph CPRIRTD SDT

Err inj.
DurfCount

o Signal
Start 2014-11-05 17:03:52.0 \ Alarm
CPRILOF 2014-11405 17:203:52.1

= Frame

: '
Alarm/Err

CODE 2014-1105 1703:53.0 .
CODE 20141105 1703540
CODE 2014-11-05 17203:55.0 ———————
. LASER OF
CODE 2014-11-05 17:03:56.0

o Pattern

- ALMERR

- -
. Histery

CODE 2014-1105 1703570 [ Auto-neg |

CODE 20141105 17 0353.0
CODE 2014-1105 17:03:59.0

LT T e B - S

#

" Restart

Page 1 of 2 D
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16.3.3 CPRI Round Trip Delay

CPRI Standard Cable Delay Measurement reference points:

e Toffset = Frame offset delay between Slave RX and Slave TX
e T 1,4 = Frame delay between Master TX and Master RX
e Cable Delay (round trip) = T 1,4 — Toffset

The figure below shows the definition of reference points for delay calibration (single-hop configuration):

Round trip delay Measurement procedure:

1. Slave Side: Start the test and note Toffset value

Master Slave
R1 R2
T12
N, L
I s
REC T14 Toffset RE

R

2. Master Side: Enter the Slave Toffset value using keypad
3. Master Side: Start the Test
4. Master Side: Note Cable Delay measurement min, max and current values

Signal
Frame
Pattern

T ALMERR

“ History

Go back to top Go back to TOC

16.3.4 SDT

Summary
Graph

Slave TOMset

T4
Cable Delay
Cable Delay Min

Cable Delay Max

CPRI RTD

Errersiflarms Signal Histagram ~twp

Evwent Log CPRIRTD
)
Err in.

Alarm

——

LASER Off

Limit and Gate Time counters begin at the onset of the first valid event.

SDT Measurement ends after the Gate time is elapsed, to allow the capture of multiple smaller events.

The total time from the beginning of the first event to the end of the last event (within the Gate Time) is the reported SD time.

The measurement process is immediately restarted in search for the next trigger. Results are presented in tabular form (Events
table) indicating SD start time (1 ms resolution or better), disruption time, and Pass/Fail evaluation. This table gets populated as new
RXT-6200_RXT6000e_Module_Manual
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disruptions are detected and measured.

e
L
Signal
Frame

Pattern

ALMIERR

P ——
o Histeny

RX: 1.2288G
Tx: 1.2288G

——
e ——1
Signal

Frame

SDT Results

Summary ErrorsiAlarms Signal Histogram
Graph Event Leg CPRIRTD

\ Step

Err inj.
EventLog

—
ST:2014-11-05 171358 ET00/00:00:05 Alarm

SOT [ms] Start Time = =
.
AlarmlErr

- =
__ Restart

SDT Event Log

Summary ErrarsiAlarms Signal Histegram
Graph Event Log CPRIRTD

Event Log

Duration [ms] Verdict
N4M11005 17:14:12.0

Pattern

4105 17:14:12. 200030 Pending
M4M105 17:14:12. 200030
A4S 17:14:12.200030

ALMIERR

4108 17:14:22.0

& Histary
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16.3.5 Control Words

Display of Control words content in the

“THSEROH

——
Aute-ngg

Page 1of 1 D .ﬂ

64 Subchannels.

Tap on any subchannel to display Hex and Binary value of the contents.
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Signal
Frame
Pattern

o  ALMIERR

. History
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Frame Capture

Type
Eyte
Value

Binary

015 16-31 24T
Syne & timing |SYMN|HFM|BFN|BFMN Rezerved
BC | 58 | B0 | 03
Slow CEM  |CEM|CEM|CEM|CEM Reserved
00 | 00 | OO | OO
Reserved
Reserved RES | RES | RES | RES Reserved
00 | 00 | OO0 | 00
Reserved
Reserved
Reserved
Rasarved

Byte Analyzer

Byte Analyzer

Syne byte
BC, 50, 50, 50, 50

Byte Analyzer

Byte Analyzer

Slow CEM
4

il

4663

S BB
shlsfshlsdsdl=dsd=8

BB e BB B e

DOOOOD0D

The test set must be set to Slave mode or use the Master’s ref. Clock.

RXT-6200_RXT6000e_Module_Manual

Page 342 of 387



Master

REC

Optical Tap

Slave

Downlink
Upli

Optical Tap

CSV or raw frame format

s \Hyperframes

Go back to top Go back to TOC
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Compression (gzip format)
Capture file written directly to USB drive

Capture up to 5000 Hyperframes

Format

Compress

Frame Capture Setup

RE
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17.0 eCPRI

17.1 eCPRI Testing Overview

The Common Public Radio Interface (CPRI) forum introduced a new more stringent Ethernet packet based fronthaul interface,
eCPRI, due to limitations for 5G deployments based on traditional CPRI or OBSAI.

To ensure that 5G network's strict requirements are met in the fronthaul, the eCPRI Transport Network requirement document
establishes classes of service for data and C&M traffic. With full line rate eCPRI traffic generation capabilities and high accuracy
one-way latency measurements, the eCPRI test application provides the tools necessary to ensure that the eCPRI transport network
is ready for 5G deployments.

CPRI Mobile Fronthaul Evolution

Remote Unit

BBU Pool

S— 6CPRIROE "\ _1 Mobile
. § - Backhaul

_1 Mobile : : i

-------------- s 4 _ 1 Backhaul d . |
I i g !

-

=1

-2

This protocol has been developed by Ericsson AB, Huawei Technologies Co. Ltd, NEC Corporation, Alcatel Lucent and Nokia
Siemens. The standard is public and can be downloaded from http://www.cpri.info.

Go back to top Go back to TOC

17.2 Interface Specifications

eCPRI System Architecture Example*
(*eCPRI Interface Specifications ver 1.1)
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eREC eREC

Element

eREC
Element

eREC
Element

Element

Element

eRE
Element

\_ J

e CPRI Specification was written with the goal to be generic enough to support scalable rates, physical access medium type,
and air interface technologies.
e eCPRI relies on existing standards for Ethernet/IP networking, synchronization, and security.

Go back to top Go back to TOC

17.2.1 Protocol Stack

eCPRI Protocol Stack*
(*eCPRI Interface Specifications ver 1.2)
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eCPRI Services

| F.
other :
User Real-Time | Connection
eCPRI C&M Synchronization
| Data Control sarvices |l y OAM
= e o e e —_ d
8 I | |

eCPRI protecol layer

Ethernet MAC  VLAN (priority tag) | MACsec

| Ethernet

OAM
Ethernet PHY
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17.2.2 eCPRI Key Features

Key features of eCPRI include:

25G/10G eCPRI (Protocol ver.1)
Ethernet Type: AE-FE (eCPRI)
Configurable C field and message type
Dual-port testing capabilities
RS-FEC support
Multi-stream testing up to 32 independent streams
o Each stream can be set with independent frame size, bandwidth, traffic profile, and QoS levels
Throughput testing at Layer 2 and Layer 4
Frame sizes from 64 to 1518 bytes and jumbo frames up to 16000 bytes (Layer 2 only)
Configurable Source and Destination MAC
Fully configurable IPv4 or IPv6 header
o UDP Header configurable Source and Destination ports

Q in Q (VLAN stacking up to 3 VLAN tags with configurable priority and type)
MPLS up to 3 labels with configurable Label/S/CoS and TTL
e Test Patterns:

o PRBS pattern: 231-1, 223-1, 215-1, 2111

o PRBS normal and inverted patterns

o All Os, All 1s, and User Defined
e High accuracy One-Way-Delay latency measurement
e Line rate packet capture

Go back to top Go back to TOC

17.2.3 eCPRI Data Framing

eCPRI Data Framing
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Configurable C byte
and Message Type

|' Test Pattern

eCPRI over Ethernet
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Test Pattern

Configurable C byte
and Message Type

eCPRI over IP/UDP
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IP Header B eCPRI e = VO dele o control deie
Header Header Y

MAC Header

17.2.4 eCPRI One Way Latency Measurement
The diagram below shows how eCPRI works with RXT-6000e and RXT-6200 test modules.

eCPRI One Way Latency Measurement

GPS+ Atomic clock One-Way between N3P8+ Atomic clock
remote units &

N 3
timestamp
= Network T
Under HeCPRi
—_—

HeCPRI
’ test

timestamp

|

8 eCPRI

P
| +2
.

? Y Element

Atomic
Clock J*

Local One-Way
delay
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17.3 eCPRI Setup
Test mode, test port(s), and network settings are required prior to performing any measurements or applications.

17.3.1 Test Port Selection

Test Mode Selection

Test Ports Test Mode Selection For Port 1

CFP4 Ethernet > | Interface Type |1OG v

OTN/SDH/SONET > | (¥ eCPRI Testing

=7 || Fibre Channel interface Type I
QSFP+ 106
CPRI/OBSAI 256G

25G with RS-FEC

106

SFP28 eCPRI
SFP+

This menu is accessed via the Test Port button located at the top left hand side of the screen.
To select the eCPRI test:

1. Click the SFP28/SFP+ Test Port, and then select the eCPRI test mode.
2. Select the test interface type (10G, 25G, or 25G with RS-FEC), and then click OK.

Go back to top Go back to TOC

17.3.2 Port Setup

Configure the Test Ports and/or Test Interfaces using the Setup menu on the Home page. The available configuration settings

depend on the interface selected.

Select the operation mode and the interfaces that will be used to carry out tests. Once the operating mode and interfaces are
selected, the the auto-negotiation, speed, duplex, and flow control settings for each port (where applicable) can be configured.

The figure below shows a 10G Port Setup.

10G Fiber Port Setup
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2 Signal Network Type

Flow Control

D Frame Clock Source

Clock Offset (ppm)

@ Pattern

Link Fault Response

—————
ALMIERR LASER On/Off

-
-

—_——
___History

SFP+: 10G
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Port Setup

e Port Profile: Lock, Delete, Save, Save as..., Default, Last configuration
e Network Type: LAN
e Flow Control: Enable/Disable
o When flow control is enabled, the test set will respond to pause frames received by the link partner by adjusting the
transmit rate.
o When flow control is disabled, the test set ignores all incoming pause frames from the link partner and continues
transmitting at the configured transmit rate.
e Clock Source:

w For one-way delay measurements between remote test units, the clock source should be set to 1PPS external, GPS
1PPS or Atomic 1PPS.
Internal: The internal clock has an accuracy of +/- 3.5ppm conforming to G.812 recommendations.
External: 2Mbps, 2MHz, 1.5Mbps, 1.5MHz, 10MHz, 1PPS
RxCLK: The clock is derived from the received signal and the jitter of the incoming signal is suppressed.
GPS 1PPS: The optional built-in GPS provides a (raw) 1PPS timing signal (clock) and is aligned to the standard
second.
o Atomic 1PPS: The optional built-in Atomic Clock provides a stable 1PPS timing signal.
e Clock Offset (ppm): The clock for the transmitter is derived from the internal clock generator.
Frequency offset: +/- 150 ppm with 0.1 ppm resolution.
e Link Fault Response: Enable/Disable

o

O O o
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17.3.3 Measurement Settings

10G Measurement Setup
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Signal Mode
TX Start

e Results Auto Save

Maximum Number of Saved Events jbi}
Pattern

e,
ALMIERR LASER On/Off

—_——
. History

SFP+:10G

The measurement and event log settings are configured in this screen.

e Profile: Last configuration, Delete, Save, Save as..., Default.
e Mode: Manual, timed, or auto mode are available.
o Manual mode: Starts and stops the measurements manually.
o Timed mode: Defines the duration of the test; after the test is started, the test will run for the configured duration and
stop automatically.
e TX Start: Separated or Coupled. Configure how the measurements are started by separating or coupling the transmitter and
receiver.
o Separated: Independent control (Start/Stop) of the transmitter is enabled. At the start of the test only the receiver is
turned on; the transmitter must be turned on manually.
o Coupled: Transmitter and receiver are turned on at the same time, and the measurements start at the same time at
the start of the test.
e Results Auto Save: ON/OFF. When ON is selected, results are saved automatically.
e Maximum Number of Saved Events: 128, 256, 512, 1024. Maximum number of error and alarm events recorded during a
test.

17.3.4 eCPRI Tests

After setting up test ports and configuring the measurements, tests are available from the Throughput and Packet Capture options
on the Home page.

« Actual screens my differ depending on the installed module.

eCPRI Home page
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Packet
Capture
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17.4 Throughput Testing
17.4.1 Setup

To access Throughput testing features, tap Throughput from the Home menu.
Overview:

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.

The Throughput application performs the following measurements:

Throughput performance

Frame Loss analysis

Delay analysis

Frame/Packet arrival analysis
Received Traffic Type analysis
Received Traffic Frame Size analysis.

On the transmit side, the Throughput application currently allows up to 32 streams with its MAC and IP address, VLAN tags (up to
3), bandwidth/rate, frame size, and L2 and/or L4 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.

eCPRI Throughput testing at Layer 2 and 4 is supported. Throughput can be configured to use either stress patterns 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.

Go back to top Go back to TOC
17.4.1.1 Frame Header Settings

The following parameters must be configured prior to performing a Throughput test:

e Layer 2:
o Test pattern is encapsulated into a valid Ethernet frame with SOF, Preamble, and CRC field
o A default or user configured Media Access Control (MAC) address is added to the frame
e Layer 4:
o A default or user configured Media Access Control (MAC) address is added to the frame.
o A default or user configured IP address is added to the frame.

Header Settings

Throughput Header Settings: Layer 2
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Results

General

Stream #
Frame

Test Layer

Pattern Frame Type ————

LASER On/Off
VLAN —

ALM/IERR

—‘
History

AT —
PCAP Start

Throughput Header Settings: Layer 4

Results

Header Traffic General Summary

Frame

Pattern

AL,
LASER On/Off

ALMIERR  |PROTOCOL

_Histery

————
m -. —

e Profile: Load a previously configured test profile or create a new profile from existing settings.
e Stream #: Number of stream for which to configure the profile. Use the Prev and Next buttons to change streams.

w Use the General tab to configure the total number of streams. See General Throughput Settings (Global Configuration)
for more details.

Test Layer: Select layer to perform the test. Layer 2 or 4.

Frame Type: (Layer 2 only) Ethernet Il (DIX); named after DEC, Intel, and Xerox, this is the most common frame type today.
VLAN: Off, 1 tag, 2 tags, 3 tags (VLAN stacking is an option for Q-in-Q applications)

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

Protocol (Layer 4 only): UDP

eCPRI, DATA, and CRC are selected automatically for Layers 2 and 4. IP is selected automatically for Layer 4 only.

The most common Ethernet Frame format, Type Il
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20 00 20 VA 3F 3E 80 00 20 20 3A AE 02 00 IP, ARP, etc. 0o 20 20 3A
Destination MAC Address Source MAC Address EtherType Paylozd CRC Checksum
MAC Header Data
(14 bytes) (46 - 1500 bytes) (4 bytes)
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Emernethg- e |l Frame
(64 to bytes)

MAC, VLAN, MPLS, IP, UDP, eCPRI, DATA, and RX Filter Test Pattern Configurations:

To configure the MAC addresses, IP addresses, VLAN 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.

Tap the Apply button at the bottom to save your selections to the current stream or Apply to All to save your selections to all

streams.

e MAC Header Tab:

o MAC Source: Use the default source address of the test set or configure a new or different address.
Tap the Mac Source button at the bottom to populate the fields with default test port settings.
For Layer 4 (IPv6) only: Tap the NDP Gateway and NDP buttons at the bottom to locate MAC addresses on the local
network for the network address designated in the gateway.
o MAC Destination: Configure the destination MAC address of the far-end partner test set.

o Ethernet Type:

m Layer 2: AE-FE (fixed)
m Layer 4: Set to 0800-IP (fixed), or
select 8847-MPLS unicast or 8848-MPLS multicast if MPLS tagging is enabled.

Signal

Frame

Pattern

ALMIERR

—

History

SFP+:10G

Throughput Setup - MAC Layer 4

Stream #

MAC Source 00-18-63-00-0C-40
MAC Destination 00-1E-90-A0-57-3C
Ethernet Type B8847-MPLS unicast

= -
"LASER On/Off

T —

Apply to All MAC Source NDP GateWay _

CAP Start
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e VLAN Tab:

o VLAN ID: Configurable in the range 1 to 4094.
» Identifies the VLAN; used by standard 802.1Q.
m It has 12 bits which allows the identification of 4096 (212) VLANSs.
m Of the 4096 possible VIDs, a VID of 0 is used to identify priority frames and value 4095 (FFF) is reserved.
m Maximum possible VLAN configurations are therefore set to 4094.
o VLAN Priority: Configurable in the range 0 to 6
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m Set by the Priority Code Point (PCP), a 3-bit field referring to the IEEE 802.1p priority.
= Indicates the frame priority level from O (lowest) to 7 (highest); 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)

m User Defined

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

IEEE 802.1Q VLAN Tag in an Ethernet Frame

4 Byles
Drsstination Source 80210 Fromme
Address Address | VIANTag | Tyee/len Dota Chack
4 N

2 Bylas 2 Bybes (Tasg Condral Inbarmation)

Ti Canonical

Protocol et | Fomo VLAN ID

D XY | indicotor {12 Bits)

Throughput Setup - VLAN Tag configuration (Layer 4)

2 Frame
@ Pattern
® ALMIERR

A —,
_History 2

o T

o I oty

Priority - Type

Il e

ID _Priority _Type

SFP+: 10G e
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e MPLS Tab (Layer 4 only):

Apply to All

s,
LASER On/Off

_
"PCAP Start

o MPLS label: Configurable in the range 16 through 1,048,575 (labels O to 15 are reserved).

« Composed of 20 bits which allows for the creation of over one million labels.

o CoS: Configurable in the range 0 to 6.

« This field is three bits in length and maps directly to IP Precedence TOS bits to provide Class of Service (COS).

o S-bit: Configurable 0 or 1.

« The S field is one bit in length and is used for stacking labels. This is important as it is used to indicate the last label
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in the label stack.
o TTL: Configurable in the range 0 to 255. The default setting is 128 hops.

« Used to decrement the time-to-live counter.

Throughput Setup - MPLS configuration (Layer 4)

DATA
MPLS

Frame
Pattern MPLS #2

i ———
ALMIERR LASER On/Off

—
_ History

—\ _.
m Apply to All M
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e IP Tab: Configures the destination IP address, source address and header fields.
o IPv4
IP Type: IPv4, IPv6
Source and Destination IP Address: The source address is fixed to the IP address from the IP setup menu.
Subnet: Subnet mask
Gateway: Address of the network gateway
IP TOS (for Quality of Service testing): Legacy TOS or DSCP
m 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:
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. Indicates how many hops have been traversed.

It will be decremented by 1 each time it crosses a hop.
= Do Not Fragment Flag: Fragment offset byte configurable in the range 0 to 65.528.

« The fragment offset field, measured in units of eight-byte blocks, is 13 bits long and specifies the
offset of a particular fragment relative to the beginning of the original unfragmented IP datagram.
= Protocol: UDP (0x11), TCP (0x06), User Defined.

Throughput Setup - IP Address Settings Layer 4 (IPv4 Legacy TOS)
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IP

Source |IP Address

IP Type

Frame

Destination IP Address
Subnet

@ Pattern

® ALMIERR Gateway .168.0. ‘LASER Onl/Off

IP TOS

DSCP

TTL

Do Not Fragment Flag

SFP+:10G Protocol -
; 5 Apply to All PCAP Start

___History

o IPv6
m IP Type: IPv6
Source and Destination IP Address: 128-bit fields. The source address is fixed to the IP address from the IP
setup menu.
Traffic Class: 8-bit level used to designate priority handling of packets.
Flow Label: 20-bit label used to identify packets for special handling.
Next Header: 8-bit field to identify the type of header that immediately follows.
Hop Limit: 8-bit field to designate the maximum number of hops from source to destination. Packet is
discarded once number is decremented to zero.

Throughput Setup - IP Address Settings Layer 4 (IPv6)

RX Filter
VLAN IP

IP Type

Source IP Address

Frame

Destination IP Address
Traffic Class

Pattern

ALMIERR Flow Label 'LASER OniOff

Next Header

AT —
History

Hop Limit

SFP+:10G
pm——
. _ Apply to All _PCAP Start '

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.
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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.
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e UDP Header Tab:
o Source Port: 16-bit fields used to identify the transmitter's and receiver's ports. Field has limit of 65,535.

Throughput Setup - UDP Settings Layer 4

RX Filter

Signal Stream # — of 3

Source Port

Frame o
Destination Port

® Pattern

. # N
® ALMIERR LASER On/Off

A —,
_History

SFP+: 10G
_
; Apply to All _PCAP Start
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e eCPRI Header Tab:
o Protocol Rev.: eCPRI Interface Specification version used (version 1 is default).
o C:
= 0 = indicates last message
= 1 =indicates another eCPRI message follows
o Message Type: The following types of messages are allowable in eCPRI specifications ver. 1. The default is set to 5
for One-way latency measurements.
0 =1Q Data
1 = Bit Sequence
2 = Real-Time Control Data
3 = Generic Data Transfer
4 = Remote Memory Access
5 = One-way Delay Measurement
6 = Remote Reset
7 = Event Indication
8 - 63 = Reserved
64 - 255 = Custom

Throughput Setup - eCPRI Settings Layer 4
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Signal Stream #

Protocol Rev.

c

Frame

Pattern Message Type

A .
ALMI/ERR LASER OnlOff

P —————
History

SFP+: 10G
_ “PCAP sart
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e Data Tab: Select a test pattern that will be encapsulated in the Ethernet frame payload (for framed mode).
For both Layer 2 and 4 the following pattern is available:
o PRBS:
m 2E31 -1 (147 483 647-bit pattern used for special measurement tasks, [e.g., delay measurements at higher bit
rates])
m 2723 -1 (8 388 607 bit pattern primarily intended for error and jitter measurements at bit rates of 34 368 and
139 264 kbps)
m 2M5 -1 (32 767 bit pattern primarily intended for error and jitter measurements at bit rates of 1544, 2048, 6312,
8448, 32 064 and 44 736 kbps)
All 0's: Set to all zeros
All 1's: Set to all ones
User Defined: 2 bit field
Invert: Normal or inverted
Rx Live: Select checkbox to check that receiver is active and ready to receive data.

O 0O o o o

Throughput Setup - DATA Settings Layer 4

RX Filter
2 Signal

? Frame

@ Pattern

.

® ALMIERR 'LASER OnlOff

History

SFP+:10G
A TEE——
. 5 _PCAP Start
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e RX Filter Tab: Filters incoming streams. When checked, the incoming traffic flows that do not match these criterion will not
be considered for test results.

o MAC Destination
MAC Source
VLAN

Ethernet Type

0O 0O 0O O O OO O O O

¢ Frame

@ Pattern

® ALMIERR

———
. History

SFP+:10G

DSCP (Layer 4 only)

Protocol Type (Layer 4 only)
IP Destination (Layer 4 only)
IP Source (Layer 4 only)
Destination Port (Layer 4 only)
Source Port (Layer 4 only)
VLAN Eligible (Layer 4 only)

Throughput Setup - RX Filter Header Setup Settings Layer 4

—————
LASER On/Off

——
Apply to All _PCAP Start
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17.4.1.2 Traffic Settings (Per Stream Configuration)

Use the Traffic tab to configure the traffic profile per stream, including frame size selection, traffic type, and transmit rate.

e Stream #: Select a stream number to configure.

e Traffic Flow:

o Multiple Streams: Constant
o Single Stream: Ramp, Burst, or Single Burst

Frame Size (Type): Fixed
Frame Size (bytes): If a fixed frame size is chosen, this option is enabled to enter the frame size. Frame sizes can be from

64 bytes to 1518 bytes, in addition to jumbo frames up to 9k bytes.
e Constant Bandwidth: Configure the transmit rate for the stream. The parameters depend on the Traffic Flow selected.

o

O O o

Constant Traffic Flow: Constant Bandwidth

Ramp: Start BW, Stop BW, Step BW, Ramp Time, Repetitions

Burst: Burst 1 Bandwidth, Burst 1 Time, Burst 2 Bandwidth, Burst 2 Times
Single Burst: Single Burst Bandwidth

w The bandwidth allocation per stream is already configured in the General Settings tab, but can be modified in this screen as

well.
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Results

General

2 Signal

Frame

Pattern Frame Size (bytes) Apply to All

Constant Bandwidth . %
e
® ALMIERR ‘LASER OnlOff’

T —.
____History

SFP+: 10G
_\
PCAP St

17.4.1.3 General Throughput Settings (Global Configuration)

e # of Streams: Up to 32 streams.
e Stream #: Allocated Bandwidth per Stream: The total bandwidth for all streams cannot exceed 100%.
e Total (%): Sum of all stream rates in %.

Throughput General Setup

—— Setup Results
L

Header Traffic General Summary

Signal # of Streams

Stream #1 (%)
Stream #2 (%)
Stream #3 (%)
Total (%) 99.999

o ALMERR |SetAllstream Bandwictn(s) (TN SERGNoR

¢ Frame

@ Pattern

__History

SFP+:10G
__\
Page 10f2 O _PCAP Start

Page 2 features One Way Delay measurement and Service Disruption Test (SDT) measurement settings.

e Delay Measurement Mode: Enable/disable the round trip delay measurement. It should only be enabled when running the
test to a remote loopback.
e RTD Unit Auto Scale: ON/OFF
e Histogram: Enable / Disable
e Sampling Period: 1sec, 10secs, 30secs, 1min, 10min, 30min, 1hr. Defines how often the RTD (round trip delay)
measurement is evaluated against the RTD threshold.
e Threshold (Max RTD allowed): Input the value in us, ms or sec. Defines the maximum allowed round trip delay value. If the
RTD value exceeds the threshold, an event is logged with corresponding time stamp.
e Save Histogram: Enable/Disable
e SDT Measurement: Enable/Disable. The Service Disruption Test is triggered based on user established thresholds.
o SDT Violation Threshold (us):Triggers an SDT Violation event in the event log. This is helpful for historical purposes
during any given test. If the measured SDT is equivalent or greater than the configured threshold an SDT Violation
event is counted.
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SDT Measurement Trigger (>us): Any inter-frame gap that is equivalent or greater than the configured threshold will
trigger the SDT measurement. This is useful if a known threshold is expected from a given network under test. For
example, if the known switchover time is 50ms, the trigger can be set to a value slightly below 50ms to assure that the
SDT is measured.

Throughput General Setup - One Way Delay Service

Results

General

Signal Delay Measurement Mode

RTD Unit Auto Scale

Frame =
Histogram

Sampling Period
Threshold (Max RTD allowed)
ALMIERR  [Save Histogram i ‘LASER Onl/Off'

Pattern

—_—
. History

SDT Measurement
SDT Violation Threshold(us)

SDT Measurement Trigger(us)

SFP+:10G
(4] Page 2 of 2 O

Multiple Streams

' All streams are configured for the same test layer - if Layer 2 is selected, all streams will be Layer 2
o traffic.
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17.4.1.4 Error/Alarm Injection Settings (Per Stream Configuration)

Error injection and Alarm Injection can be performed during testing by tapping the Setup Injection button. 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.
Error Injection Settings

e Layer: ETHERNET

e Type: Type of error: CRC, TCP/UDP Checksum, Pause, OOS, Missing Sequence, or Dup. Sequence.
When Pause is selected, the unit will transmit a pause frame when the Error Inj. button is pressed.

e Behavior: How the errors will be injected: Single, Single Burst, or Rate.

e Pause Quanta: Field appears when Type is set to Pause. The Pause time duration is configurable in units of 512 bit time. At
Gigabit Ethernet speed, this is equivalent to 512 ns. For example, if pause time is set to 1000, the pause duration will be set
to 1000x512 ns.

e Error Count: Field appears when Behavior is set to Single Burst.

e Error Rate: Field appears when Behavior is set to Rate.

e Stream #: The stream to configure.

Alarm Injection Settings

e Layer: ETHERNET
e Type: Type of alarm: Local Fault, Remote Fault, or Optical LOS.
Alarm Inj. Button is pressed.
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e Behavior: How the alarms will be injected: Continuous or Single Burst

e Optical LOS Lane Selection: Checkbox appears when Type is set to Optical LOS.

Frame
Pattern

ALMIERR

History
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17.4.1.5 Summary

Throughput Error/Alarm Injection Setup

Setup Alarm and Error Injection

Error Injection

Layer

Type
Behavior
Error Count

Stream #

ETHERNET W

TCPIUDP Che(WY

Single Burst W

Alarm Generation

Layer
Type
Behavior

ETHERNET W

Optical LOS W

Optical LOS Lane Selection

L: @

‘,_\_
" Restart "

—
" TX Stop

’—.‘.
_Eth. Err Inj.

’—_.‘.
Eth. Alarm Inj._

/S
"LASER OnlOff

_\
“FCAP Start

The summary screen lists the MAC source, MAC destination and VLAN information of each stream. Tap the appropriate box of each

tab to reconfigure the source, destination, or VLAN information.

Signal
Frame
Pattern

® ALMIERR

History
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Throughput Summary MAC List - Level 4

Port List

Setup

MAC List

# of Streams
Stream #1
Stream #2
Stream #3

General

Mpls List

IP List

MAC Source

00-18-63-00-0C-40

Results

Gateway List

VLAN List

MAC Destination

00-1E-90-A0-57-3C

00-18-63-00-0C-40

00-1E-90-A0-57-3C

00-18-63-00-0C-40

Page 1 of 1

00-1E-90-A0-57-3C

O

Throughput Summary IP List - Level 4

———
‘LASER OniOff'

“PCAP Start
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ALMI/ERR

—————
History

SFP+:10G

Header

Port List
MAC List

Traffic General
Mpls List Gateway List

IP List i VLAN List

Destination IP
192.168.2.200

Subnet Mask
255.255.255.0

A T,
LASER OnlOff

Src. to Dest. || Dest. to Src.

Signal
Frame
Pattern

ALMI/ERR

——
History

SFP+:10G

Signal
Frame
Pattern

ALMI/ERR

——————————
History
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Header

Port List
MAC List

# of Streams

vilan #1 of stream 1
vian #2 of stream 1
vilan #3 of stream 1
vian #1 of stream 2
vian #2 of stream 2

vian #3 of stream 2

Header

MAC List
Port List

Background

mpls #1 of stream 1
mpls #2 of stream 1
mpls #3 of stream 1
mpls #1 of stream 2
mpls #2 of stream 2

mpls #3 of stream 2
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Throughput Summary Gateway List - Level 4

General

Signai MAC List IP List
Port List Mpls List Gateway List

Frame
# of Streams Gateway

Pattern Stream #1 NIA

Stream #2 MNIA
A ——
ALMIERR Siream i3 NIA LASER OnlIOff

. History

SFP+:10G
_
Page 1 of 1 O ‘M
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17.4.1.6 Starting/Stopping a Throughput (Multiple Streams) Test

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

w If testing on the fiber ports, make sure the LASER is turned On before starting the test.
e End-to-End Testing
o Connect the test set to another unit that supports eCPRI testing.
o After configuring test settings on both units, start the tests.

Go back to top Go back to TOC
17.4.2 Throughput Results

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

Go back to top Go back to TOC
17.4.2.1 Global/Aggregate Results
The Global results pages display measurements for all traffic streams as well as non test traffic.

The Global Stream Summary screen displays:

e Stream number (#)
e Transmit and Receiver rate (bps)
e Events (errors/alarms) associated with the stream

Throughput Results - Global Stream Summary
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" History =
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The Aggregate screen displays these parameters:

TX (bps)
33336
33336
33336

10.000G

Results

Per Stream

RX (bps) Last Event
0.000K
0.000K
0.000K

Histogram

No Event
No Event
No Event

Stop

Restart

TX Stop

Eth. Err Inj.

Eth. Alarm Inj.

‘LASER On/Off’

etup Injection

m
"PCAP Start

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

(in Mbps).

e Data Rate: Payload / (Payload + Total Overhead) * Line Rate %.
e Total # of frames, bad frames, and pause frames.

——
L ——
Signal
Frame

Pattern

ALMIERR

History

SFP+:10G

Go back to top Go back to TOC

Throughput Results - Global Aggregate

Stream Summary

ST:2018-10- 4 14:20:51

Line Rate (bps)
Utilization (%)
Utilization (bps)
Framed Rate (bps)
Data Rate (bps)
Total Frames

Bad Frames

Pause Frames

ignal Errors Alarms

X

10.000G
100.00%
10.00G
8.869G
3.783G
9410356654
0

0

Results

Per Stream

ET:00:22:12

RX
10.000G
0.00%
0.00K
0.000K
0.000K

Events Traffic Delay |

—
Restart

v
TX Stop
’—“
Eth. Err Inj. _
‘,—‘.
Eth. Alarm Inj.

Y (I ot
LASER On/Off

etup Injection

T ——————
_PCAP Start

The Global Signal screen (fiber ports only) displays the optical level measured by the CFP2 or QSFP+ transceiver.

RXT-6200_RXT6000e_Module_Manual

Throughput Results - Global Signal Page 1
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Results
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_
__Restart

A ———
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Throughput Results - Global Signal Page 3

RXT-6200_RXT6000e_Module_Manual Page 367 of 387



Signal
Frame
Pattern

® ALMIERR
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History
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Frame
Pattern

ALM/ERR

F——,
. History _~
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Results

Global Per Stream

Stream Summary Aggregate NIFLENl Errors Alarms Events Traffic Delay

Frequency
Freq. (kHz) Min. (ppm)
10312500 0.0 0.0 0.0

Offset (ppm) Max. (ppm)

Results

Per Stream

Stream Summary Aggregate FI'LEU Errors Alarms Events Traffic Delay

SFP Optical Module Information
FINISAR CORP.
FTLX1471D3BCV
AVB1669

Identifier [03h] SFPISFP+ISFP28

Bit Rate (Gbps) 10.3

Wavelength (nm) 1310.0

Temperature 36.1C

3362 mV

Tranceiver Compliance (Hex) 00

(4

Vendor
Part Number
Serial Number

Voltage

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

Sync Header Error
Block Type Error

RXT-6200_RXT6000e_Module_Manual

FCS/CRC: Number of received frames with an invalid Frame Check Sequence (FCS)
IP Checksum: Invalid IP Frame Check sequence

TCP/UDP Checksum (Layer 4 only)

Jabber frames: Number of received frames larger than 1518 bytes containing an invalid FCS
Runt frames: Number of received frames smaller than 64 bytes containing an invalid FCS
Giant frames (Advanced Monitoring - Pass Through Results only): Number of received frames larger than 1518 bytes

Throughput Results - Global Errors

"W

D pym———
‘LASER OnlOff’

etup Injection

[ ————
_PCAP Start |

__
. Restart

——,
" TX Stop

_ Eth. Err Inj. _
_th. Alarm lnj._

/A T——
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_etup Injer.tiop

——
Al
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" TX Stop

Current
’__\
FCSICRC Eth. Err Inj.

Frame

® Pattern IP Checksum

TCPIUDP Checksum

k- # N
® ALMIERR [iakbar Framas LASER On/Off

ﬁ
Eth. Alarm Inj.

[ History Runt Frames

etup Injection
SFP+: 10G ——————————

._\
| _PCAP Start
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The Global Alarms screen displays the Current and Total alarm count of all streams:

LOS (ms): Loss of Signal
Link Down (ms)
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
Local/Remote Fault
SDT alarm measurements

Throughput Results - Global Alarms

Results

Per Stream —
" Restart ]

Signal

——
Current L2257

LOS (us) ]
Link Down (us) 0

® Pattern Local Fault 0 Remote Fault
Service Disruption (us)

& ALMI/ERR |Current NIA Total TRSER OniOR

Last 0

“" History  |Min/Max 0

Frame
’—_‘_
Eth. Err Inj.

‘,—
Eth. Alarm Inj_.

No. of Occurrences
No. of SDT Violations
IPG Trigger Events

IPG Trigger Measurement(us) 0 etup Injection
SFP+: 106 e s
SDT Reset = A —

" PCAP Start

Go back to top Go back to TOC

The Global Events screen displays the Time, Event Type, Number of Events, and Test Type.

Throughput Results - Global Events
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Per Stream E——
Restart

Signal Stream Summary Aggregate Signal Errors Alarms mvent Trafﬁc Delay

TX Stop

Time Event Type # of Events Test
-
2018-10- 4 14:20:51 Test Started Global _Eth. Err Inj.

Frame
Pattern

o ——
ALMIERR ‘LASER OnlOff’

rr—
' History =

(<] Page 1 of 1 etup Injection

SFP+: 106G —
———————————

_PCAP Start

The Global Traffic screen displays:

e Frame Type of all streams
e Traffic Type of all streams
e Frame size of all streams

Throughput Results - Global Traffic

Results o Stop .

Per Stream A
Restart

N

AT
~ TX Stop

————
Eth. Err Inj.

’—_\
Eth. Alarm Inj.

/.
‘LASER OnlOff'

etup Injection

3
_PCAP Start

Tap on the bar graph for frame and traffic distribution statistics.
Frames tab: The following Frame distribution statistics are displayed in Count (#) and Percentage (%):

Received (RX) frames: Total frame

Total/Test frames

VLAN tagged frames

Q-in-Q VLAN stacked frames

Non-test frames

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

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

Throughput Results - Global Traffic Details
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Signal

Frame

® Pattern

® ALMIERR

————
. History

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

Frames

RX Frames
Total

MPLS Stack
Non-Test

TX Frames
Total

Pause Frames

Total

Traffic Type

e

/O,
"LASER OnlOff

W O|O|0o0o|o|o|o]=w

9092076782
X
0

_etup njectiop

—
“PCAP Start

e Layer 2/3 Unicast frames: Number of Unicast frames received without FCS errors.

e Layer 2/3 Broadcast frames: Number of Broadcast frames received without FCS errors. Broadcast frames have a MAC
address equal to FF-FF-FF-FF-FF-FF.
e Layer 2/3 Multicast frames: Number of Multicast frames received without FCS errors.

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

< 64 bytes frames
64-127 byte frames
128-255 byte frames
256-511 byte frames
512-1023 byte frames
1024-1279 byte frames
1280-1518 byte frames
> 1518 byte frames - Jumbo frames

Go back to top Go back to TOC

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
e Frame Delay Variation

o Average

RXT-6200_RXT6000e_Module_Manual

Throughtput Results - Global Delay
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Results

Global Per Stream

Signal

Frame Frame Arrival Time

Current NIA Average
Pattern Minimum NIA Maximum
Frame Delay Variation

® ALMIERR Average

History

SFP+:10G
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17.4.2.2 Per Stream Results

Stream Summary Aggregate Signal Errors Alarms Events Traffic |

P
__Restart

[ —
~ TX Stop

’—“
_Eth. Err Inj. _

———————
Eth. Alarm Inj.

S ——

'LASER OnlOff

etup Injection

T ————

“PCAP Start

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 Global/Aggregate Results.

Errors: Errors associated with each stream.

Service Disruption Test results for each stream.
Events: Events associated with each stream.
Traffic: Traffic statistics associated with each stream.

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

e Delay: Delay associated with each stream. « One Way Delay measurements are only available in the per-stream results

screen.
o Rates: Rate information associated with each stream.

Throughput Results - Per Stream Summary

Setup Results

Global Per Stream

SDT Events Traffic

— VLAN ID: NIA Stream # SER Prev || Next |

ST:2018-10- 4 14:20:51 ET:00:37:33

Pattern TX RX
Utilization (%) 33.333%

ALMIERR  |utilization (bps) 3.333G

Framed Rate (bps) 2.689G

Data Rate (bps) 888.880M

# of Bytes 813553792090

Total Frames 6258106093

SFP+: 10G Bad Frames 0

Go back to top Go back to TOC

——
__History

The Per Stream Errors screen displays the Current and Total error count of each stream.
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Bit: Indicates errors related to test pattern (Bit Error or LSS [Pattern Loss])

BER: Bit Error Ratio

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

IP Checksum: Invalid IP Frame Check sequence

TCP/UDP Checksum (Layer 4 only)

Jabber frames: Number of received frames larger than 1518 bytes containing an invalid FCS
Runt frames: Number of received frames smaller than 64 bytes containing an invalid FCS
Frame Loss: Number of frames lost from receiver

Frame Loss %: Percentage of total frames that were lost

0O0S: Out of Service errors

Duplicate Sequence

Throughput Results - Per Stream Errors Page 1

| ] Results
L ——

Per Stream —
Restart

Signal B cl SDT  Events  Traffic  Delay  Rates

Pt ——
" TX Sto
Stream # n of 3 P

Current . EE rrInJT .
Eth- Alarm Inj.

LASER On/Off

Frame

Pattern FCSICRC
IP Checksum
ALMIERR  |3cpiUDP Checksum

"_I-TistT\ Jabber Frames
Runt Frames

Frame Loss No Test Traffic
Frame Loss % No Test Traffic m
No Test Traffic .,
= AP Start

Go back to top Go back to TOC

0
0
0
0
0
0
0
0

Service Disruption Test

Total: Total cumulative service disruption for the duration of the test.

Last: Last SDT measured during the test.

Min/Max: Minimum and maximum SDT measured during the test.

No. of Occurrences: Number of service disruption events (SDTs).

No. of SDT Violations: Number of instances the SDT threshold was met or exceeded.

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

Throughput Results - Per Stream Events

Results

Per Stream
Restart

Summary Errors SDT Traffic Delay Rates

Stream # n of 3 m m

Event Type # of Events Test Eth. Err Inj.

-~ -,

TX Stop

Pattern

Eth. Alarm Inj.

[ ——
ALMIERR ‘LASER OnlOff’

P ——,
History

_etup Injection
SFP+: 106 (<) Page 1 of 1 [ ») e —
_ ' _PCAP Start
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The Per Stream Traffic screen displays the frame type and frame size distribution pertaining to each stream.

Throughput Results - Per Stream Traffic
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Global Per Stream A
Restart

Signal Summary Errors SDT Delay Rates
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’—_\
Eth. Err Inj.

Pattern / .
Frame
ALMIERR ;

Type LASER OnlOff'

ATTTE—
History

Traffic

Type

etup Injection
SFP+: 10G —_—
—
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The Per Stream Delay screen displays the frame delay information pertaining to each stream.

The Histogram shows the sampling points for the delay.

Throughput Results - Per Stream Delay

__
__Restart

Summary Errors SDT Events Traffic

“™97X Sto
VLAN ID: N/A stream# [JE ot 3 E

’—“_
Frame Arrival Time Eth. Err Inj.

Frame

Pait c t 0y A Thaamne
attern urren verage Eth. Alarm Inj.

Minimum NIA Maximum
ALMERR  [came Delay Variation 'LASER On/Off
Average NIA
One-Way Delay m

Current Average
Minimum Maximum etup Injer.tion
SFP+:10G N——
——.
3 "_PCAP Start

Throughput Results - Per Stream Delay - Histogram

History
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Global Per Stream
Signal Summary Errors SDT Events Traffic Delay Rates
s VLAN ID: NIA Stream # n of 3
o 3l |
Pattern

~ . ;
ALMIERR LASER OniOff

e —
. History

0 S —
041018 4 041018 041018 §etup m"t"m

14:20:52 4:30:5 14:40:52 14:50:52
’“
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The Per Stream Rates screen displays the frame rate and data rate pertaining to each stream. Tap on either dial to see rate details.

Throughput Results - Per Stream Rates

Setup Results
Global Per Stream

Summary Errors SDT Events Traffic Delay

ST+ EE Prev ) Next

Frame Rate Data Rate Efficiency

45289856 69565.000
Framesisec Mbps

Throughput Results - Per Stream Rate Details
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" Restart

2777750
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2777750 TX Stop
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. Errlnj.
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Ea : Alarm '.‘J'.

TX
o ———
888.880M LASER On/Off

888.880M
888.880M
888.880M
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17.4.3 Saving Throughput Results
After stopping the test, save the results by pressing the Save button on the platform's keypad.

A window will open giving the option of namingx the results file. Enter the desired name for the file and tap apply. The results will be
saved. For more information on retrieving saved test results, refer to test unit's platform manual for more information.

Throughput Results Save

P

: Save result as ...
————

Signal

—
LASER OnfOff

Symbol | Del

Go back to top Go back to TOC
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17.5 Packet Capture

17.5.1 Packet Capture Setup

The packet capture function can be used to capture packets to eCPRI test ports. The packet capture format is compatible with
Wireshark and can be viewed on the unit or on a PC.

Configure the following Capture Mode parameters:

Profile: Drop-down selections are Default, Delete, Save, Save As...

Mode: Automatic. Packet capture is automatically started when pressing the CAP ON function key.
Buffer Size: Defines the size of the storage allocated to packet capture.

Truncate: Captures the whole frame or first number of bytes of that frame (64, 128, 192, 256).

Capture Mode Setup

2 Signal

Frame

Pattern

ALMIERR

History

SFP+:10G

Go back to top Go back to TOC

Select from the following Filter options:

eCPRI Mode

Mode: eCPRI. Only traffic frames matching the source and destination addresses are captured.
Layer: Layer 2 or Layer 4

Message Type: Enable or Disable
Message Type Value: (Field appears when Message Type is set to Enable.) The default is set to 5 for One-way latency

measurements.

The following types of messages are allowable in eCPRI specifications ver. 1.

o

0O 0O 0O 0O O O O 0O O

0 =1Q Data

1 = Bit Sequence

2 = Real-Time Control Data

3 = Generic Data Transfer

4 = Remote Memory Access

5 = One-way Delay Measurement
6 = Remote Reset

7 = Event Indication

8 - 63 = Reserved

64 - 255 = Custom

Filter

RXT-6200_RXT6000e_Module_Manual
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Filter

Signal

Frame

Pattern

ALMIERR

History

SFP+:10G
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Tap the Start button to begin packet capture. A message appears showing the number of packets being captured.

Packet Capture In Progress

Signal
Packet Capture
Frame
Packet Capture capturing
Pattern
Packet Num: 10

ALM/IERR

————.
History

SFP+:10G

Go back to top Go back to TOC

17.5.2 Packet Capture Results

To finish packet capture and manage packet capture results, press Stop. A message appears showing the number of packets
captured and the filename to which the results were saved on the test unit. Results are saved in PCAP format and are automatically
named.

Packet Capture Save
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Signal

Frame

Packet Capture accomplished!

Pattern
Packet Num: 143/143

ALMIERR

Result Saved as:20161002_094123.pcap

A ————
History

SFP+:10G
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Viewing Packet Capture Results

When viewing results, Wire shark will launch and display the results.

Packet Capture
v

The file is stored in the Files folder. It can be viewed on the test set or exported and analyzed on PC Wireshark. For more
information on viewing and exporting files, see the RXT-1200 User Manual on www.veexinc.com.

The Packet Capture results screen is divided into three parts with all details of the capture. The size of each part can be manually

adjusted.
Packet Capture Results on Wireshark
] =~ [oecade . |
No. % |Time Source Destination Protoco | Lengt | Info =]
1 '0.000000  192.168.0.147 '255.255.255.255 . ‘Dropbox LAN sync Discover
2 0.001671 192.168.0.147 192.168.0.255 DB-L... 221 Dropbox LAN sync Discovery Proto
3 0.002120 192.168.0.147 255.255.255.255 DB-L... 221 Dropbox LAN sync Discovery Proto|«
4 0.244207 00:90:2%:b8:07:f0 - - (- - Ff Intel ... 68 Seguence: 758301, Sender ID 2, T~
[ | ()
-- Frame 1: 221 bytes on wire (1768 bits), 221 bytes captured (1768 bits)
Ethernet Il, Src: ac:81:12:22:c3:2d (ac:81:12:22:c3:2d), Dst: i (770 7 /)
- Internet Protocol Version 4, Src: 192.168.0.147 (192.168.0.147), Dst: 255.255.255.255 (255.255.255.255)
El- User Datagram Protocol, Sre Port: 17500 (17500), Dst Port: 17500 (17500)
- Dropbox LAM sync Discovery Protocol
Be8A 3a 20 22 22 2c 20 22 70 6f V2 74 22 3a 20 31 37 ", "poort": 17 |E]
BE90 35 30 30 2¢ 20 22 6e 61 6d 65 73 70 61 63 65 73 500, "na mespaces
gEald 22 3a 20 5b 37 33 34 31 37 33 37 39 32 2c 20 38 ": [7341 73792, 8
pobl 36 32 34 38 35 38 35 2c 20 37 32 36 31 37 37 31 6248585, 7261771
BBcB 31 36 2c 20 37 36 36 39 32 35 39 30 2c 20 35 36 16, 7669 2590, 56
gEde 39 38 39 35 31 39 31 5d 7d Ob cl1 37 35 9895191] }..75
| 20170922 094123.pcap Packets: 143 Displayed: 143 Marked: 0 Load time: 0:0.39 | Y
Top section:

e Time

e Source

e Destination

e Protocol
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Length
e Info

Middle and Lower Sections:

e Frame details
o Ethernet frame details

Go back to top Go back to TOC
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18.0 Profiles

Profiles can be created in any application that has a "Profiles" drop-down menu available. The SDH, OTN, Ethernet
applications all have the ability to save profiles.

Profiles can be viewed and loaded in the Profiles folder located in the Files folder structure.

Signsl Profile
autesave

Frame autesave

Pattern

Accessing and Configuring Profiles

To access the Profiles menu from the OTN/SDH/SONET Testing main menu, tap on the following icons: Advanced
Mode > Profiles. To save a new profile from the PDH or SDH applications mentioned above, 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

|'.|__\
eed title for thiz L otart

flle1 ,.?.‘

TTHEMAS

CRRmEr

Symbaol | Del

Go back to top Go back to TOC
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19.0 Common Functions

Please refer to the RXT-1200 Platform Manual for the following functions:

IP Tools: Ping, Trace Route
Net Wiz

WiFi Wiz

Advanced Tools

Utilities

Files

R-Server

Backlight

VeExpress

M.Upgrade

Go back to TOC
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20.0 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

o Repair the products
o 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:

o Improper or inadequate maintenance by the customer

o 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

o Improper installation by the customer
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21.0 Product Specifications

The most recent product specifications can be found on the VeEX web site at www.veexinc.com.
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22.0 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-
Declaration of Conformity 1

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.

For more information about RoHS as it relates to VeEX Inc, go to the

N —— VeEX web site at www.veexinc.com/RoHS
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23.0 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@veexinc.com
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