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About This Book

This book tells you how to select the features that you want to use for your test.
The selections available are presented in the following groups:

» Transmit and receive interfaces

» Test features, for example, the addition of errors and alarms to the test signal
» Measurements including test timing

» Storing, logging and printing results with general printer information

« Using instrument and disk storage

e Using the “OTHER" features.

The selections available will depend on the options fitted to your instrument. The

examples given in this book cover all options and therefore may include selections
which are not available on your instrument.
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Introduction

Product Description

The OmniBER Communications Performance Analyzer provides all the test
capability you need to fully verify the performance of today’s high-capacity
transmission systems and networks.

FETRERIFRAER

FERSEEEREED

L v E?”J

The main features of a dual standard (SDH/SONET) instrument are as follows:

Multi-rate transmission testing from OC-1 to OC-48 and STM-0 to STM-16
optical.

Supports concatenated payloads of STS-48c to VT 1.5 and AU-4-16c¢ to TU-11.
Optical power and line frequency measurements.

Powerful thru-mode testing for SDH/SONET ring turn-up.

Comprehensive SDH/SONET overhead testing.

JO section trace for DWDM testing

J1 and J2 path trace for network path testing

Line frequency offset

Optional integrated graphical printer

Fast access to key measurement tasks via SmartTest.
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Conventions

Conventions

The conventions used in this manual to illustrate instrument keys and display
information are as follows:

This is an example of a hardkey. Hardkeys (located to the right of the display) are
used to give access to different sets of instrument settings, or select dedicated
instrument functions. The key shown here displays the transmit settings.

This is an example of a softkey. Softkeys (located below the display) are used to
select instrument settings. The values associated with softkeys change as you move
the display cursor from one instrument setting to another.

These are the cursor control keys. They are used to move the display cursor from
one instrument setting to another.

This is an example of a pop-up menu. Pop-up menus are an alternative way of
selecting instruments settings (instead of using softkeys). To access a pop-up menu,
highlight an instrument setting, then use [B&T) key.

This symbol (when it appears next to settings on the display) indicates that there is a
pop-up application associated with the instrument setting. To access a pop-up
application, highlight the instrument setting which has this symbol, then use the

key.

This symbol appears at the bottom right of the display when an optical transmit
module is fitted to the instrument. The symbol’s background changes from black to
yellow when the optical output goes active.

11
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Connecting to the Network

The network connectors are located on the modules at the side of the instrument.
The connections available depend on the options fitted to your instrument.

Before Connecting, note the Warning and Caution information given.

Removing/Inserting Modules

Modules should only be removed or inserted by trained personnel.

All Connectors

When connecting or disconnecting, ensure that you are grounded or,

make contact with the metal surface of the Mainframe with your free hand to bring
you, the module, and the mainframe to the same static potential.

Modules remain susceptible to ESD damage while the module is installed in the
Mainframe.

Additional ESD information is required when servicing, see your Verification
manual for further information.

12
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Connecting to the Network

Optical Interface Connectors

For your protection, review all laser information given in this manual and the
Verification manual before installing or using the instrument.

WARNING To prevent personal injury, avoid use that may be hazardous to others, and
maintain the module in a safe condition. Ensure the information given below is
reviewed before operating the module.

Laser Product Classification

All optical modules are classified as Class | (non-hazardous) laser product in the
USA which complies with the United States Food and Drug Administration (FDA)
Standard 21 CFR Ch.1 1040.10, and are classified as Class 1 (non-hazardous) laser
products in Europe which complies with EN 60825-1 (1994).

To avoid hazardous exposure to laser radiation, it is recommended that the following
practices are observed during system operation:

« ALWAYS DEACTIVATE THE LASER BEFORE CONNECTING OR
DISCONNECTING OPTICAL CABLES.
* When connecting or disconnecting optical cables between the module and de-
vice-under-test, observe the connection sequences given below.
Connecting: Connect the optical cable to the input of the device-under-test
before connecting to the module@ptical Outconnector.
Disconnecting:  Disconnect the optical cable from the modu@jstical Out
connectoibefore disconnecting from the device-under-test.
Always fit the fibre optic connector dust caps over the laser
aperture.
 NEVER examine or stare into the open end of a broken, severed, or disconnected
optical cable when it is connected to the moduBsical Outconnector.
» Arrange for service-trained personnel, who are aware of the hazards involved, to
repair optical cables.

13
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Introduction
Connecting to the Network

1. Use of controls or adjustments or performance of procedures other than those
specified herein may result in hazardous radiation exposure.

2. Always fit the fibre optic connector dust caps on each connector when not in use.
Before connection is madalwaysclean the connector ferrule tip with acetone or
alcohol and a cotton swab. Dry the connector with compressed air. Failure to
maintain cleanliness of connectors is liable to cause excessive insertion loss.

Laser Warning Symbols
The front panel ofhe optical moduléhas the following label:
CLASS 1 LASER PRODUCT

CLASS 1 LASER PRODUCT translates as follows:
Finnish - LUOKAN 1 LASERLAITE

Finnish/Swedish - KLASS 1 LASER APPARAT

This label indicates that the radiant energy present in this instrument is non-
hazardous.

Allows connection of an optical signal, wavelength 1200 to 1600 nm, at a maximum
input power level of -8 dBMNEVER EXCEED +3 dBm.

Accepts SONET signals OC-1, OC-3, OC-12 and OC-48 and SDH signals STM-0,
STM-1, STM-4 and STM-16 depending on the instrument options fitted.

Provides optical signals OC-1, OC-3, OC-12 or OC-48 at wavelength 1290 nm to
1330 nm, at a typical power level of +1 dBm. Also provides SDH signals STM-0,
STM-1, STM-4 and STM-16 depending on the instrument options fitted.

14
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Connecting to the Network

Cleaning Optical Connectors

It is recommended that the optical connectors be cleaned at regular intervals using
the following materials:

Description HP Part Number
Blow Brush 9300-1131
Isopropyl Alcohol 8500-5344

Lens Cleaning Paper | 9300-0761
Adhesive Tape Kit 15475-68701

CAUTION Do not insert any tool or object into the IN or OUT ports of the instrument as damage
to or contamination of the optical fibre may result.

1 Recall Default settings (STORED SETTINGS 0) and remove the power from the
OmniBER 720.

2 Remove the adapters from the IN and OUT ports. Use an 11 mm spanner to
slacken the nut securing the adapter. On re-assembly tighten the nut using a
torque spanner to 1.5 Nm.

3 Using the blow brush with the brush removed blow through the ferrule of the
standard flexible connector and the adapter.

CAUTION If the optical fibre of the fixed connector requires further cleaning this entails
disassembly of the module which should only be carried out by suitably trained
service personnel.

4 Apply some isopropyl alcohol to a piece of the cleaning paper and clean the barrel
of the adapter. Using a new piece of cleaning paper, clean the face of the adapter.
Repeat this operation, using a new piece of cleaning paper each time.

5 Lightly press the adhesive side of the tape provided against the front of the
adapter, then remove it quickly - repeat twice. This removes any particles of
cleaning paper which may be present.

6 Replace the adapters on the flexible connector.

15



LID

VGA

Printer
GPIB, RS232,
PARALLEL ONLY

Remote Control
GPIB, RS232,
10 BASE -T

Introduction
Connecting Accessories

Connecting Accessories

Provides the output for the option 602 printer which is fitted in the cover (LID) of
the instrument.

Provides the output for a display monitor.

External printer connection details are given in Chapter 7 page 154 .
The port selected for external printer use is not available for remote control.

Remote control connection is given in the Remote Control Manual.
The port selected for remote control use is not available for an external printer.

10 Base-T Lan Connection Radiated Emissions

To ensure compliance with EN 55011 (1991) a category 5, FTP patch lead, RJ45
cable should be used to connect the LAN port on the processor module marked
“10 Base-T".

16
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Front Panel Soft Recovery (Cold Start)

Use the following procedure if you need to perform a front panel soft recovery (i.e.
cold start) of the instrument.

Soft Recovery Procedure

1
2

Switch off the instrument.

On the instrument front panel - press and hold softkeys 0 and 4 simultaneously
(the softkeys immediately below the display; key 0 is on the extreme left).

Power up the OmniBER 720 while holding the softkeys pressed.

When the LOS LED has flashed OFF and then ON again, the keys can be
released.

The LOS LED will flash OFF/ON again several times (7), followed by an audible
‘beep’ and the display indicating ‘Initializing Instrument’.

Once the initialization is complete the display will indicate:
‘Firmware Revision Update’

‘Default settings assumed’

Hit any key to attempt restart’

Hit any key, then wait approximately 10 seconds. The instrument should return
to its default settings and normal operation.

17
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OmniBER 720 Options

This section explains the features offered with each instrument and its associated

options.

Description Product/Option
OmniBER 720 communications performarice  J1407A
analyzer mainframe

0C-48/12/3/1 and STM-16/4/1/0 transmit 104
and receive 1310 nm optical interfaces

SDH only 001
SDH/SONET dual standard 002
SONET only 003
LAN, GPIB and RS-232 remote control 601
In-lid printer 602
SC connectors 610
ST connectors 611

18
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Setting the Interfaces - SDH
Operation

This chapter tells you how to set the instrument interfaces to
match the network being tested.



Setting the Interfaces - SDH Operation
Setting Transmit Interface

Setting Transmit Interface

Payload Selection

One of the key features of the OmniBER 720 is the ability to test concatenated
payloads. The following gives a brief description of concatenated payloads, and the
benefits of using them.

Concatenated Payloads

Bulk filled or contiguous payload structures e.g. (STM-4c) are designed for carrying
broadband services. The entire payload area is used to carry the service with no
structured mapping or channelization.

In the case of a concatenated STM-4 (denoted STM-4c), the virtual container area is
entirely filled by a single VC-4-4c. This VC-4-4c consists of one Path Overhead and a
single container capable of carrying a tributary signal at rates up to approximately 600
Mb/s. Once assembled a VC-4-4c is multiplexed, switched and transported through the
network as a single entity.

Benefits: Test the entire bandwidth in one go, and reduce test times. The following
table illustrates the reduced test times using concatenated payloads.

Table 1 Test times using concatenated payloads
Test Time (based on 100
errors)
Performance STM-4c STM-1 Bulk
test limit Container Payload
10-14 12 days 48 days
10-13 1.2 days 4.8 days
10-12 2.90 hours 11.6 hours
10-1 0.3 hour 1.2 hour
10-10 1.75 minutes 7 minutes
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Setting the Interfaces - SDH Operation
Setting Transmit Interface

Description The transmit interface settings should match the network equipment settings of rate,
wavelength and mapping, determine the payload to be tested and set background
conditions to prevent alarms while testing.

TIP: If you wish to set the OmniBER 720 transmitter and receiver to the same interface
settings choos@THER| [EERINCXSeIIiIe
Laser On/Off Control

If you wish to switch off the laser when connecting/disconnecting cables, set the
field between the wavelength and INTERNAL selections to OFF. When the laser is on
the laser symbol at the bottom right of the display is illuminated (yellow).

TRAESHITIER DUTRPUT SN
HALR TEST | OJERHEAD
|SSETVERGS FURCTION | SETUF

SIGNRL  STR-16 OFT 1319 ENN 'HTERNAL
CLICE  INTERHAL
FREQUENWCY OFFSET  OFF
FOREGRDND
HFFINE B [ Ll =g
BLE FILLED
LHASHEL siR=1

]

PATTERH 27E3=1 PRBE  |MUERT ITU

LAsDR  LhsER RULTIPLE
OFF ™ WINICR

HOW TO: 1 Make your choice of SIGNAL rate.

Choose[INi=:7E unleq THRU MODE S required] THRU MODE is

chosen, see "Setting THRU Mode " page 24.

2 Make your choice of CLOCK source. The clock can be internally sourced from the
instrument, recovered from the signal at the optical RECEIVE port or externally
sourced from the CLOCK REF IN ports (MTS 64 kb/s, BITS 1.5 Mb/s or 10 MHz
REF).

3 Ifrequired choose the FREQUENCY OFFSET value. See “Adding Frequency
Offset” page 84.

21



4 Choose the requird[FIIVINGEINEN and PAYLOAD TYPE, then select
EEIEEINE and the BACKGROUND selection. The FOREGROUND
selection is the channel that is chosen for test purposes. The BACKGROUND
patterns are not used for test purposes and are either the same as the test channel or
set to UNEQUIPPED.

Mapping may be selected from a pictorial display by moving the cursor to MAPPING

and pressin{SET) .

L - w4 [EF P

TR y. N
Use(=) and4=) to move between AU Layer choice, TU Layer choice and Payload
Layer choice. Usé®] aridd] to choose the mapping.

Use(SET] to confirm your choice and return to I NANEERINES
display.

5 If TU-2 mapping is chosen, TU CONCATENATION selection is enabled, choose
A o the tributary at which the concatenation begins, TU2-2C through TU2-6C.
The BACKGROUND, PATTERN IN OTHER TU-2's is fixed at NUMBERED, that
is, each TU-2 contains a unique number to allow identification in case of routing
problems.

6 If TU-3, TU-2, TU-12 or TU-11 mapping is chosen, choose the test tributary
CHANNEL, including the STM-1 for an STM-1/STM-16 signal.

7 Choose the PATTERN type and PRBS polarity.

22



Setting the Interfaces - SDH Operation
Setting Transmit Interface

8 Choose the mapping required in the background (non-test) TUG-3's. Refer to
Appendix A for a table of background patterns for AU-3 and TUG-3.

TRAKSHITTER DUTPUT i

TEST | DUERHERD

EIARNYEE FUNCTION | SETLF

SIGHAL  STR=1& OPFT 1310 OW  [NTERKAL

CLOCK  |KTERKAL
FREGQUERLY OFFSET  OFF

ERCEEROUKD
ERCKGROUKE Al-4 s URECUIFPER
TUGE KO, 2 TULZ WRF
TUGEZ KD, 3 TUZ HORD lellRLe

FRTTERK [H OTHER Ti-1gs #9-1 PRES

FTHTLES
MULTIFLE
HIMDOW

9 If TU-12 mapping is chosen for the test TUG-3, choose the PATTERN IN OTHER
TU-12's.
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Setting the Interfaces - SDH Operation
Setting THRU Mode

Setting THRU Mode

THRU mode is used to non-intrusively monitor SDH lines where no protected monitor

points are available. To enable THRU mode seledtfR&RNSMIT)
page. Select SIGNAL RATE before selecting THRU mode.

The entire frame can be errorred at a user defined rate if PAYLOAD OVERWRITE
and SOH+POH CHANNEL OVERWRITE are both se[SIggl - If either overwrite is
enabled the ENTIRE FRAME ERROR RATE function is disabled.

There are nominally three modes of operation as follows:

1. Transparent mode:This is the case when the PAYLOAD OVERWRITE field is set
to OFF. The received signal is passed through the transmitter completely unchanged.
The figure below illustrates the settings for this mode.

TRESHITTER OUTFUT S0H
HAlR TEST | DWERAEST
|SETTEIRGS FUHCTIOH | SETU

SlEEAL  STA-1E OFT  130@ OM THEJ RODE
m-16 OPT RH

hﬁ-lI;an g;-\.'rnmzl'r
L I} .
SOHFPOH CHRHHEL DUERHRITE E-'I-'

ERTIRE FRAKE ERAOR =ATC oFr

F< 31BMEL RE-TRAHSHITTED UNCHAWEED.

) arFrF A4 [ g} =3 HORE TIFLE

2. Hitless THRU Mode: This mode enables you to change the channel under test and
the payload mapping without causing errors in the line signal or any other payload
channel, or having to switch out of THRU mode. When you select a Payload Overwrite
choice (other than OFF) an additional field is displayed which allows you to enable/
disable Payload Overwrite. If Payload Overwrite is disabled the instrument remains
transmitting while you select another channel/tributary (see figure on next page). In
this mode any Section or Line B1, B2 BIP errors are recalculated before transmission.

24



HOW TO:

Setting the Interfaces - SDH Operation
Setting THRU Mode

3. Payload/Channel Overwrite: This mode allows you to substitute a new payload,
Section and Line Overhead (SOH) or Path overhead (POH) in the received signal.
Any Path B3 BIP errors are recalculated before transmission.

STM-0 optical, STM-1 optical

You can substitute a new payload, Section Overhead (SOH) and Path Overhead (POH)

in the received STM-0/1 signal for testing.

STM-4 optical, STM-16 optical

The overhead and payload may be overwritten for AU-4 and AU3. PAYLOAD
OVERWRITE is not available for AU-4-4c or AU-4-16c.

SOH overwrite is available for AU-4-4C and AU-4-16c.

TERREGH ] TTER OUTPT SaH

fALk TEST | DUERHERAL
|SETT iW0S FUMCT 10W | SETuUR

SIGWAL STH-16 OFT 1309 OM  THRU HODE
CLOCK  STR-16 OFT AH

PAYLOAD OUERWA]TE STt [T F |
SUEFPUOH CHRHHEL CUERESLTE oOFF

HPPIHE E T UC=ik
BEILE FILLED

CHANREL S-'t -1

FHITEHRH 2°2%-1 PREZ | HUERT i EL

nrr ] Hiﬂl-'l' PFLE

1 Make the required SIGNAL RATE choice, and select THRU MODE on the SDH
display, See "Setting Transmit Interface " page 20.

2 Make the PAYLOAD OVERWRITE choice required.
Hitless Mode: The Payload Overwrite enable/disable field (next to the PAYLOAD
OVERWRITE field) defaults to OFF.

If AU-4, AU-3, TU-3, TU-2 or TU-12 is chosen, the B1, B2 and B3 BIP’s are
recalculated before transmission and the Mapping, Selected TU, TU Payload,
Pattern, Tributary Offset and Pattern in other TU’s settings are displayed. To choose

the settings in these, See "Setting Transmit Interface " page 20, steps 4 through 9.

3 Switch the PAYLOAD OVERWRITE enable/disable field to ON. Test functions are
available whilst Payload Overwrite is enabled. Seled[FEIZUNSION folder
and setup as required.
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Setting THRU Mode

4 Make the SOH+POH CHANNEL OVERWRITE choice required.
The B1, B2 and B3 BIP’s are recalculated before transmission.
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Using Smart Test

Smart Setup The Smart Setup feature simplifies instrument operation by:

« Allowing the instrument to auto-configure on the incoming signal. It will attempt to
identify signal structure, and detect mixed payload signal structures and alarms.
The OMniBER 720 automatically displays all of the J1 trace identifiers. Once the
received signal has been identified you can select a channel of interest and explore
further into the payload.

Smart Tests Allows you to quickly access the most commonly used instrument features such as:
« Signal quality
* Functional tests
« Settings (stored, logging, Tx/Rx coupling and trigger output enable)

HOW TO: 1 Connect the OmniBER 720 to the network.
2 Pres§SMART TEST).

aRrttmes

Slgnal Duallty
FuscLiondl LEits

fur LeartoeTug

eruises

!'l:lll:!'l. STAET

3 With Smartsetup highlighted, prelIEXRll  to auto-discmformation about the
receive signalOr pres§CANCEL] to exit Smart Tests.
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HOW TO:

Setting the Interfaces - SDH Operation
Using Smart Test

An example of a typical display after choosing to RUN Smartsetup is shown below.
Note: The channel information displayed is the one obtained the last time a scan was
performed. If you have changed the input signal since the last Smartsetup you must
perform a RESCAN now.

dmsrbastup STH1G Spklcsl

|=THLE | Faylosd | Path racm

P .

Mis lUrag
s Lran
AU Lney
A% lrsg
Ale LUran
AU Lray
FE: Lissq

Ll Sy ol L LoDl ol b ]

CAMCEL EHFLIRE RESCAH
FURTHER

If you select an individual channel using the cursor control keys, and then select
SSRGS, the instrument exits smartsetup and sets the receiver to the test pattern
detected in the selected channel.

Run a Smart Test (Signal Quality - Frequency Measurement):

1 Ensure a valid signal is connected to the instrument's RECEIVE port.
2 Pres§SMART TEST) .

3 Use the up and down cursor control keys to select Signal quality.

4

Use the left and right cursor control keys to access the tests.

5 Use the up and down cursor control keys to select Frequency Measurement.
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Using Smart Test

SRarttees

TRHCEL

frartentup

Slgnal Dualloy
FuscLiondl LEits

SErrimgs

HLICT

Etlul Fu_r

=

6 Press|g3K2#y] to display the frequency scre@r pres§CANCEL) to exit Smart

Tests.
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Setting Receive Interface

Setting Receive Interface

Description The receive interface settings should match the network equipment settings of rate and
mapping, and determine the payload to be tested.

TIP: If you wish to set the OmniBER 720 transmitter and receiver to the same interface

settings, choos©THER) [ RINEXeeIIeM [EeNEMERY . This causes the

receiver to be configured to the same settings as the transmitter,

NECEIUEE [KPYT 1]
HALH TEST | DUERSERS
|SETTL NG FulCE 196 HOKITOR
SIEHAL |_SiA-Le OFF |

RIPPIRE = =3 ug=3
BILE FILLED
CHEHMEL 5'r||-1 Al-3
1
PAITERH  2F3-1 FABS IHLERT  |TU

i é
5TH=1 5TH-8 S1m-1 it SO

PTECA. ROHITDE  DPTICAL HIHITDR

HOW TO:

[

Choose the required SIGNAL source.
2 Choose mapping and type of payload.

3 If TU-2 mapping is chosen, and CONCATENATION is enabled, choose the
tributary at which the concatenation begins.
If TU-2, TU-3, TU-12 or TU-11 mapping is chosen, choose the test tributary under
CHANNEL.

4 Choose the PATTERN type and PRBS polarity.
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Using Transmit Overhead Setup

Using Transmit Overhead Setup

Description You can set an overhead byte to a known static state to aid troubleshooting, for
example to quickly check for “stuck bits” in path overhead bytes. Section
Overhead, Path Overhead, Trace Messages and Labels can be set using this feature.

HOW TO: 1 Set up the SDH transmit interface and payload required. See "Setting Transmit
Interface " page 20.

2 Choose the type of overhead to SETUP.

TEEHER | TTER QUTPUT SN

HALH TEST  [OLER=EHE
SETTIHES FUMLCT IDH | SETWP

SETUP WG STH-L8 L LOLUN 14T
Hi/HE DECTAHL POIMTER UALUE : ]

HE
31 3YRC RYTE . DUALLTY RHER(sH
W1~ 11118118 A& woimiede In  FIED
Bl sopwacds: [ ONROERE F1 E0MEnEn
1l MmMamn [ M0 31 ReiEe
Hl soonelBan HZ  Wpcesancs [
32 woadevpiax Kl ODRONIDD KZ  OdOD2R
Ji mpdama [T obeMpd Db ROdabYE
IT Ebiaka = el 19 Rodaba
110 mibdamia 011 ebdabeed DiF SRedabla
51 dotaa 7P aslatand EP  sdotdbia |

e A
kel L4 L} T LAFELS OrFmaLT Iﬂ-ﬁw

FLESREES

If STM-4 OPT or STM-16 OPT is chosen as the SDH interface, choose the STM-
1 you wish to set up.

DEFAULT - Use to set all overhead bytes to the standard values defined by
ITU-T.

If a test function is active then the overhead byte value is determined by the
choices made in the Test Function. If APS Messages is chosen, for example,
K1K2 value is set by the APS Messages setup.

3 If SOH (Section Overhead) is chosen, choose the COLUMN to be displayed.
Many bytes in COLS 2,5,8 and 3,6,9 are unlabeled as the other overhead
functions have not yet been defined.

If ALL COLUMNS is chosen, the hexadecimal value of all 81 bytes of the STM-
1 section overhead selected are displayed (all 324 bytes of an STM-4 or 1,296
bytes of an STM-16 are displayed 81 bytes at a time by selecting each STM-1 in
turn). The value of the bytes can be set u[NZIEXT=Il

32



NOTE

TIP:

Selecting Test Features - SDH Operation
Using Transmit Overhead Setup

[INCREASE DIGIT JEIMEP
If BYTE NAMES is chosen, the labels for the ALL COLUMNS overhead bytes
are displayed.

4 If POH (Path Overhead) is chosen, choose the TYPE of overhead within STM-1
under test to be setup.
J1 and J2 bytes can be set under Path Overhead or Trace Messages. H4 byte has
a choice of sequences for TU-12, TU11 and TU-2 mapping:
Full Sequence- 48 byte binary sequence.
Reduced SequenceBinary count sequence of 0 to 3i.e. 111111(00 to 11).
COC1 Sequence Binary count sequence of 0 to 3 i.e. 110000(00 to 11).

5 If TRACE MESSAGES is chosen, see "Setting Overhead Trace Messages "
page 36.

Any bit of an overhead byte which is displayed as x or s cannot be set at any time.
All other bits can be setto O or 1.

You can set all overhead bytes to the default state by selecting {PEZXRE

You can set all overhead bytes and test functions to the default state by recalling
Stored Settings [0] on tHOTHER]  display.

33



Description

TIP:

HOW TO:

Selecting Test Features - SDH Operation
Using Receive Overhead Monitor

Using Receive Overhead Monitor

When first connecting to a SDH network, a start up confidence check can be made
by viewing the behavior of all the overhead bytes. If the SDH network shows alarm
indications, some diagnosis of the problem may be gained from viewing all the
overhead bytes.The OVERHEAD MONITOR display is updated once per second
(once per 8000 frames) approximately.

A snapshot of the received overhead can be logged to the chosen logging device.
See "Logging on Demand " page 146.

1 Set up the receive SDH interface and payload as required. See “Setting Receive
Interface” page 30.

2 Choose the type of overhead to MONITOR.

RICEIUEE (RPT =11

RN TEST
= TTEHSS FRHCT 2R

HONITOR 5SO09  STW-1A 1 COLUMH 0,447
31 SYWC STATEE : QUALLTY LHFEROSH
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El L BEaN, ] Ll EnsmMEneE Fl nMnEN
71 MDA [T GNGODINE [ DRDpOnEN
Hl BLIBLEEA WZ SMEOMEBD H3  EDMDIN
37 BLBALIAL KL Giamad KE  onpandd
3o MIBMIE [S GieMed 06 opME
3T bdbA [3 epdaBd 9 e
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=l mtENE S uDRamDpE ES HHI’HMH.
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3 If SOH (Section Overhead) is chosen, choose the STM-1 number and COLUMN
to be displayed.
Many bytes in COLS 2,5,8 and 3,6,9 are unlabeled because the other overhead
functions have not yet been defined.
If ALL COLUMNS is chosen, the hexadecimal value of all 81 bytes of section
overhead is displayed (all 324 bytes of an STM-4 or 1,296 bytes of an STM-16
are displayed 81 bytes at a time by selecting each STM-1 in turn).The value of

the bytes can be set us|RECRECEPIEN [NCEEERIE (¢) (+).
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Selecting Test Features - SDH Operation
Using Receive Overhead Monitor

7

If BYTE NAMES is chosen, the labels for the ALL COLUMNS overhead bytes
are displayed.

If POH (Path Overhead) is chosen, choose the source of the overhead, VC-4-Nc,
VC-4, VC-3, VC-2, VC-12 or VC-11.
J1 and J2 bytes can be monitored under Path Overhead or Trace Messages

If TRACE MESSAGES is chosen, you can monitor a data message to verify
portions of the network.

If the 16 byte CRC7 message structure is detected, the 15 characters within the
message are displayed.

If the CRC7 structure is not detected in J1, the 64 byte message format is assumed
and displayed.

If the CRCY7 structure is not detected for JO or J2, all 16 bytes are displayed.

If LABELS is chosen, the S1 sync status, HP path label (C2) and the LP Path label
(V5) are monitored.

If APS MESSAGES is chosen, choose the TOPOLCINER (G.783) or
EINe (G.481). The K1 and K2 bits are monitored.

If any abnormal behavior is observed on a particular path or section overhead byte,
or an associated group of bytes (3XA1,3XA2; D1 - D3) /&

display of [N ERRFIINVEEN can be used to “Zoom” in

on the suspect byte or bytes on a frame by frame basis. See "Using Receive
Overhead Capture " page 40.
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Setting Overhead Trace Messages

Description You can insert a data message to verify portions of the network:

JO verifies the regenerator section overhead.
J1 verifies the VC-3, VC-4 or VC-4-Nc path connection.
J2 verifies the VC-2, VC-12 or VC-11 path connection.

THEHIALTIER OwiPul i
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, H-E5_ 3R i
T2 FIKED —+ QAL
ug=121
MILTIPLE
WIH[O=
HOW TO: Edit User Messages

1 Choose the message for insertion in the chosen trace channel.
2 There are two ways you can edit a user message as follows;

« Use the edit keys at the bottom of the display JUMP, PREVIOUS CHAR, NEXT
CHAR and =] that are displayed when you position the cursor on a User
message or:

« Usethe POP URilphanumerical keypad that is displayed when you press the front
pane key.Detailed instructions on how to change instrument settings
using the POP UP keypad is given in the Quick Start Guide (page 14) under the
heading “Changing Instrument Settings”.
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Setting Overhead Labels

Description Choosing LABELS allows the setting of the S1 SYNC STATUS, HP PATH LABEL
(C2) and LP PATH LABEL (V5).

THEHIALTTER [RnfPul HH
S TEST Mrn=ren
JEERTEMGS FLUNCTEON | SETar
T
Sl LFMC STRIUS =  Seeeolpe
B.§1F TRAMSIT
P _PaTH LABEL End] |
=] LOTEID TU
LF FSTH LASEL Bil
UE) EIT SYWLHROWDUS
g 5= PaH TRACE LRBELS BEFRULT MILTIPLE
RESTABES Wlnpow
HOW TO: 1 Choose the overhead label that you want to edit.

2 Editthe label using the softkeys at the bottom of the display. If you select USER,
usethe softkeys at the bottom of the display to edit the label key, or[ gl then use
the softkeys and pop-up keypad to edit the label. Detailed instructions on how to
change instrument settings using the pop-up keypad is given in the Quick Start
Guide (page 13) under the heading “Changing Instrument Settings”.
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Generating Overhead Sequences

Description You may insert a sequence of patterns into a functional group of overhead bytes for
testing or troubleshooting purposes.

TIAHEA | TR QUTPUT SDH
HALi TEST | DUERSERD
[SETTINES FuMCT |0M | SETuP
TEST FUSCTION  SDH M
SIHELE AW STOFPER -SEQUEHC
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HOW TO: 1 Set up the SDH transmit interface and payload required. See “Setting Transmit
Interface” page 20.

2 SeleciiIEIEYNEHENE - SDH, SEQUENCES as shown above.

3 Choose the type of sequence required.
SINGLE RUN - runs the sequence once and then stops.
REPEAT RUN - runs the sequence repeatedly until STOPPED is chosen.

4 Choose the overhead type as required.
RSOH- Regenerator Section Overhead
MSOH - Line Overhead
POH - Path Overhead

5 Choose the byte or bytes of overhead required.

Set up the required number of data patterns and the number of frames in which
each data pattern should appear.

Your sequence is derived from up to 5 blocks of hexadecimal data. Each block
can be transmitted in up to 64,000 frames.

The data and the number of frames are set ([FESHEIAIPIIN

[EENEE ()3
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Generating Overhead Sequences

7 Start the sequence by choos Il

When you start the sequence illustrated, one Out of Frame alarm and one Loss of
Frame alarm should occur every eight seconds.

A1A2 Boundary Function

A1A2 provide a frame alignment pattern (A1=F6 H, A2=28 H). Use A1AZ2 to test
the 6 framing bytes at the A1A2 boundary in the section overhead (see display on
previous page). The 6 bytes across the boundary are:

STM-n

STM-1 channel: [#n-2 |#n-1 |#n #1 #2 #3
Overhead byte : A1 #3 |A1#3 |AL#3 |A2#1 |A2#1 |A2#1

A network element, typically only uses three of these bytes (which ones are not
defined in the standards, so will vary between manufacturers) to gain and maintain
frame synchronization. In many cases the A1A2 bytes selected are those at the
A1A2 boundary (i.e. the Al bytes in the last STS-1 channel and the A2 bytes in the
first STS-1 channel). Therefore, the ability to stress test across the boundary is
necessary to verify a correct synchronization algorithm within a network element.
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Using Receive Overhead Capture

Description Regenerator section, Multiplexer section and Path overhead provide network
support functions, responding dynamically to network conditions and needs. It is
therefore useful to capture overhead activity on a frame by frame basis.

TIP: The Overhead Capture display can be logged to the chosen logging device. See
"Logging on Demand " page 146.
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HOW TO: 1 Set up the receive SDH interface and payload as required. See “Setting Receive
Interface” page 30.

2 Selec|iEIEYNEHENE . SDH, O/H CAPTURE as shown above.

3 Choose the overhead type as required.
RSOH- Regenerator Section Overhead
MSOH- Multiplexer Section Overhead
POH- Path Overhead

4 Choose the Byte or bytes of overhead to be captured.

Choose the TRIGGER to determine the start point of the capture.

- starts immediately the capture is initiated. Can be used to provide a frame
by frame monitor of the chosen byte or bytes.

-captures activity after your specified overhead state has occurred. Can be
used for transient detection from a specified expected state.
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- captures activity after the first occurrence of a deviation from your
specified overhead state. Can be used for transient detection from a specified
expected state.

5 Up to 16 records of overhead state are provided. Each record will represent
between 1 and 64,000 frames. A capture is started by pressing CAPTURE
B and terminates when up to 16 records have been captured. The capture
can be terminated earlier by pressing CAPTUIeld
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Adding Frequency Offset

Frequency offset can be added to the SDH interface rate signal and to the payload
signal.

TEEHER | TTER QUTPUT SN
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Add SDH Line Rate Offset

Choose the amount of frequency offset required.

You can set the Frequency Offset in the range -999 ppm to +999 ppm in 1 ppm steps
using PESRESEPICN [NCRZSERIE (¢)and =) or pres{S={ for a

pop-up numerical keypad.

The amount of applied Frequency Offset can be varied while measurements are
taking place.

If the value of the SDH line rate offset chosen is sufficient to cause the maximum
stuff rate to be exceeded, the asynchronous payload is offset to prevent bit errors
occurring and the maximum stuff rate is maintained.
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Adding Errors and Alarms

Errors and alarms can be added to an SDH signal during testing.
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1 Set up the SDH transmit interface and payload required. See "Setting Transmit
Interface " page 20.

2 Selecq, SDH, ERR & ALARM as shown above.

3 Choose the ERROR ADD TYPE and RATE required.
Errors can be added at preset rates and at USER programmable rate. With the
exception of ENTIRE FRAME, A1A2 FRAME and BIT, errors can be added at
ERROR ALL rate.
If B2 BIP errors are chosen errors can be added to trigger an APS THRESHOLD.
This takes the form of N errors in T time period. N and T are both selectable.

4 Choose the ALARM TYPE
Errors and Alarms can be added at the same time.
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Adding Pointer Adjustments

Pointers perform a critical role in the error free transmission of payload data
(subscriber data) through an SDH network. They also enable individual payload
channels to be inserted or extracted from a high speed STM-n line signal (for
example the functionality provided by ADM’s).

Pointer adjustments are often necessary to compensate for asynchronous operation
between different nodes within an SDH network.These adjustments however can
result in jitter being added to a PDH signal transmitted from an SDH network
element.

Jitter caused by Pointer Adjustments

Pointer adjustments are the mechanisms within SDH to compensate for frequency
and phase differences between VCs and outgoing SDH frames. These pointer
adjustments are byte wide and since they can occur randomly, they may cause
significant amounts of payload signal jitter. It is therefore necessary to control the
jitter on payload signals that is due to pointer adjustments.

Pointer adjustment activity within a network can be randomly spaced individual
pointer adjustments, pointer bursts or periodic pointer adjustments.

The ITU-T G.783 and ETSI TM-1015 recommendations define a set of pointer
sequences to be used when evaluating an NE's pointer adjustment jitter
performance.

The OmniBER 720 generates a set of test sequences which can be used to simulate
network pointer adjustment activity. This allows the amount of tributary jitter due to
different types of pointer adjustment to be measured in the OmniBER 720.

Pointer adjustment activity within a network can be randomly spaced individual
pointer adjustments, pointer bursts or periodic pointer adjustments.

The Bellcore GR-253 and ANSI T1.105 standards define a set of pointer sequences
to be used when evaluating an NE’s pointer adjustment jitter performance.

The OmniBER 720 generates a set of test sequences which can be used to simulate
network pointer adjustment activity.
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Description The transmitted AU or TU pointer value can be adjusted for testing purposes.
TREHTR | TTER SLTPUT ShH
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POEHTER TYPE U POIHTER
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HOW TO: 1 Set up the SDH transmit interface and payload required. See "Setting Transmit

Interface " page 60.
2 Choose the POINTER TYPE.

3 Choose the ADJUSTMENT TYPE required.
BURST - You determine the size of the burst by the number of PLACES chosen.
If, for example, you choose 5 PLACES the pointer value will be stepped 5 times
in unit steps e.g. 0 (start value), 1, 2, 3, 4, 5 (final value). The interval between
steps is as follows:
For AU and TU-3, the minimum spacing between adjustments is 500 us. For TU
except TU-3, the minimum spacing between adjustments is 2 ms.
Choose ADJUST POINTER [ON] to add the chosen burst

NEW POINTER - You can choose a pointer value in the range 0 to 782 with or
without a New Data Flag.

The current pointer value is displayed for information purposes.

Choose ADJUST POINTER [ON] to transmit the new pointer value.

OFFSET - You can frequency offset the line rate or the VC/TU rate, relative to
each other, thus producing pointer movements. If you offset the AU pointer, an
87:3 sequence of pointer movements is generated. The available configurations
are listed in the following table.

If you are currently adding Frequency Offset to the SDH interface or payload,
pointer OFFSET is not available
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Adding Pointer Adjustments

Pointer Line Rate | AU Payload (VC) TU Payload (TU)
Type Rate Rate
AU Constant Offset Tracks AU Payload
AU Offset Constant Constant
TU Constant Constant Offset
TU Offset Tracks Line Rate Constant

4 G.783- Provides pointer movements according to ITU-T G.783:
Choose the G.783 ADJUSTMENT TYPE.
Choose the POLARITY, INTERVAL and PATTERN (where applicable) for the
selected sequence.
Choose POINTER SEQUENCEEYIGIEINE]  to generate the selected G.783
sequence anEY[OlNll to stop the pointer sequences.

G.783 Pointer Sequences Explained

In addition to the BURST, NEW POINTER and OFFSET pointer movements
described, the OmniBER 720 can also generate pointer sequences (pointer
movements) according to ITU-T G.783, T1.105.03 and GR-253. Note that T.105.03/
GR-253 sequences are explained on page 88 in the SONET Test Features Chapter.

Before running a pointer sequence you can elect to run an initialization sequence,
followed by a cool down period, and then run the chosen sequence. This is selected
using the ANl key shown in the display on the previous page. Initialized
pointer sequences are made up of three periodhittaization Period theCool

Down Period and theSequence (Measurement) Peridldistrated in the following

figure:

.

Non Periodic Sequen+elnitialization Sequenc}a No Pointer Activity ‘ Sequence

T ' 1

. , T

Periodic Sequenc% : Continuous Sequence —
]

| | T
| [ [ ! )
i T 7 +— Time
[ 1 | |
| Initialization I CoolDown | _ Measurement |
I ! ! Period !
1 ! 1 !

Note: SINGLE (e), BURST (f) and PHASE TRANSIENT are Non Periodic
Sequences.
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Initialization Period

For SINGLE e), BURST f) and PHASE TRANSIENT sequences the initialization
sequence consists of 60 seconds of pointer adjustments applied at a rate of 2
adjustments per second and in the same direction as the specified pointer sequence.

Cool Down Period

A period following the initialization period which for SINGLE e), BURST f) and
PHASE TRANSIENT sequences is 30 seconds long when no pointer activity is
present.

Sequence (Measurement) Period

The period following the Cool Down period where the specified pointer sequence
runs continuously.

Periodic Test Sequences

For periodic test sequences (for example “PERIODIC ADD g/h”) both the 60

second initialization and 30 second cool down periods consist of the same sequence
as used for the subsequent measurement sequence. If the product of the period T and
the selected optional background pattern (87+3 or 26+1) exceeds 60 seconds then
the longer period is used for the initialization. For example, if T is set for 10 seconds
then the initialization period may be extended to 900 seconds.

The OmniBER 720 displays a message indicating which phase (initialization, cool
down or measurement) the transmitter is currently generating.

The following conditions apply for pointer sequence generation:

The sequences can only be applied to the AU pointer when the AU does not contain
a TU structure, otherwise it is applied to the TU pointer. Pointer sequence generation
is not available when a frequency offset is being applied to the Line Rate.

The following figure gives an example of a G.783 (g) 87-3 Pointer Sequence.
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G.783(g) 87-3 Pattern

No Pointer  Start of Nexi
Adjustment  87-3 Pattern

Pointer Adjustment
87 3

‘

AL
N
Lol
Lol

An Example of a Pointer Sequence

Pointer Sequence

Description

G.783(a) PERIODIC
SINGLE

Periodic Single adjustments, each with opposite polarity to the precedin
adjustment. The interval between pointer adjustments is user selectable
Note 1 page 50).

G.783 (b) PERIODIC
ADD

Periodic Single adjustments, with selectable polarity and added adjustm
extra). The spacing between the added adjustment and the previous adj
is set to the minimum, (see Note 2 page 50). The interval between point
adjustments is user selectable (see Note 1). Added adjustments occur €
seconds.

G.783 (c) PERIODIC
CANCEL

Periodic Single adjustments, with selectable polarity and cancelled adjus
(1 less). The interval between pointer adjustments is user selectable (s€
1 page 50). Cancelled adjustments occur every 30 seconds.

g
(see

ent (1
istment
er

very 30

tment
e Note

G.783(d) PERIODIC
DOUBLE

Periodic Double adjustments (pair of adjustments). The pair alternate in
polarity. The spacing between pairs of adjustments, of like polarity is set
minimum (see Note 2). The interval between pointer adjustments is use
selectable (see Note 1).

to the
!

G.783 (e) SINGLE

Periodic Single adjustments, all of the same polarity which is selectable

conds.

Separation between pointer adjustments is fixed at approximately 30 se|

48



Selecting Test Features - SDH Operation
Adding Pointer Adjustments

Pointer Sequence

Description

G.783 (f) BURST

Periodic bursts of 3 adjustments, all of the same polarity which is selectable.
The interval between bursts is fixed at approximately 30 seconds. The interval
between adjustments within a burst is set to the minimum (see Note 2 page

50).

PHASE TRANSIENT

Phase transient pointer adjustment burst test sequence. All adjustments

the same polarity, which is selectable. The interval between bursts is fix|
30 seconds. Each burst consists of 7 pointer movement. The first 3in e
burst are 0.25 s apart, and the interval between the 3 and 4 movement,
each remaining movement 0.5 seconds.

are of
ed at
ach
and

G.783 (g) PERIODIC
NORMAL (87-3
Pattern)

An 87-3 pattern is selected. The sequence pattern is 87 pointer movem
followed by 3 missing pointer movements. Pointer polarity is selectable

ents
and

the time interval between pointer adjustments settable (see Note 1 page 50).

G.783 (g) PERIODIC
ADD (87-3 Pattern)

An 87-3 pattern is selected. The sequence pattern is 87 pointer movem

ents

followed by 3 missing pointer movements with an added pointer movement
after the 43rd pointer. The spacing between the added adjustment and the

previous adjustment is set to the minimum, (see Note 2 page 50).
polarity is selectable. The time interval between pointer adjustments can

Pointer

be set

(see Note 1). Added adjustments occur every 30 seconds or every repeat of the

87-3 pattern, whichever is longer.

G.783 (g) PERIODIC
CANCEL (87-3
pattern)

An 87-3 pattern is selected. The sequence pattern is 87 pointer movem

ents

followed by 3 missing pointer movements with a cancelled pointer movement

at the 87th pointer. Pointer polarity is selectable, and the time interval be
pointer adjustments can be set (see Note 1). Cancelled adjustments oc
every 30 seconds or every repeat of the 87-3 pattern, whichever is long

tween
cur
er.

G.783 (h) PERIODIC
NORMAL
(Continuous Pattern)

Provides a continuous sequence of pointer adjustments. The polarity of
adjustments is selectable, and the time interval between adjustments ca
(see Note 1).

the
n be set

G.783 (h) PERIODIC
ADD (Continuous
Pattern)

Periodic Single adjustments, with selectable polarity and added adjustment (1

extra). The spacing between the added adjustment and the previous adj
is set to the minimum, (see Note 2). The time interval between pointer
adjustments can be set (see Note 1). Added adjustments occur every 3
seconds or every repeat of the 87-3 pattern, whichever is longer.

Istment

D
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Pointer Sequence

Description

G.783 (h) PERIODIC
CANCEL (Continuous
Pattern)

Periodic Single adjustments, with selectable polarity and cancelled adjustment
(1 less). The time interval between pointer adjustments can be set (see Note 1).
Cancelled adjustments occur every 30 seconds or every repeat of the 87-3

pattern, whichever is longer.

PERIODIC NORMAL
(26-1 Pattern)

This selection is only available if you have selected TU11 mapping, or T

Uiz

with ASYNC DS1 selected. The sequence pattern is 26 pointer movements

followed by 1 missing pointer movement. Pointer polarity is selectable ar
time interval between pointer adjustments programmable to 200 ms, 500
s, 2s,5s or 10 seconds.

PERIODIC ADD (26-1
Pattern)

This selection is only available if you have selected TU11 mapping, or T

d the
ms, 1

Uiz

with ASYNC DS1 selected. The sequence pattern is 26 pointer movements

followed by 1 missing pointer movement. The added adjustment dzcuss
after the 13th pointer adjustment. Pointer polarity is selectable and the t
interval between pointer adjustments programmable to 200 ms, 500 ms

me
1s,2

s, 5 s or 10 s. Added adjustments occur every 30 seconds or every repeat of the

26-1 pattern, whichever is longer.

PERIODIC CANCEL
(26-1 pattern)

This selection is only available if you have selected TU11 mapping, or T
with ASYNC DS1 selected. The sequence pattern is 26 pointer movems
followed by 1 missing pointer movement. The cancelled adjustment is tf
26th pointer adjustment, that is the one before the regular gap of 1. Poi
polarity is selectable and the time interval between pointer adjustments

Uiz
2Nts
ne
nter

programmable to 200 ms, 500 ms, 1 s, 2 s, 5 s or 10s. Cancelled adjusiments

occur every 30 seconds or every repeat of the 26-1 pattern, whichever i
longer.

Pointer Sequence Notes

Note 1:For AU and TU-3, the sequence interval is selectable from:

S

7.5 ms, 10, 20, 30, 34 ms, 40 to 100 ms in 10 ms steps, 100 to 1000 ms in 100

ms steps, 1, 2, 5, 10 seconds.
For TU except TU-3, the sequence interval is selectable from:
200 ms, 500 ms, 1, 2, 5 and 10 seconds.
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Note 2:For AU and TU-3, the minimum spacing between adjustments is 500 us.
For TU except TU-3, the minimum spacing between adjustments is 2 ms.

Table 2 0.172 - G.783 pointer test sequence description
G.783 Pointer Test  |[SDH tributary bit rate (kbits) and SDH container
Sequence
Description 1.544 6.312 | 2.048 [34.368 |44.736 | 139.264
TU-11 TU-12 | TU-2 | TU-3 | AU-3 AU-4
G.783(a) Periodic Single X X X
G.783 (b) Periodic Add X X X
G.783 (c)Periodic Cancel X X X
G.783 (d)Periodic Double X X
G.783 (e) Single X X X
G.783 (f) Burst X X X
G.783 (g) Periodic Normal X X
(87-3 Pattern)
G.783 (g) Periodic Add X X
(87-3 Pattern)
G.783 (g) Periodic Cancel X X
(87-3 Pattern)
G.783 (h) Periodic Normal X X X
G.783 (h) Periodic Add X X X
G.783 (h) Periodic Cancel X X X
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Using Pointer Graph Test Function

Pointer Graph shows the relative offset during the measurement period. This allows
the time relationship of AU or TU pointer movements to be observed. Up to 4 days
of storage allows long term effects such as Wander to be observed. If an alarm
occurs during the measurement period, a new graph starts at the centre of the display
(offset zero) after recovery from the alarm.

TIP: The Pointer Graph display can be logged to the chosen logging device. See
"Logging on Demand " page 146.

RECEIUEE [RPYT =i L]
HHLH TEST OUER=ERE
[EETTENES FUMCT |0H HiK| 108
TEST FIRCTION SDH PTR _CRSPH
CAFTURE INTERUAL 1 SEC
POIHTER LIMBES TEZT [ A-E |
1E4
-1E4 : ", i
T 3n n
TRFLIED UL-3 UFFSET =&.0 pon
ELAFZED TIRE Ml Bfs Bhe 10
N
ok i "
TIP: The graph can also be viewed on [fRESuLTS [ SDH RESULTS display at the
end of the measurement.
HOW TO: 1 Set up the receive SDH interface and payload as required. See “Setting Receive
Interface” page 70.
2 Onthe RECEIVE Test Function page, se[ then choose the

CAPTURE INTERVAL required.

The capture interval determines the time between captures. Low values of capture
interval should be chosen when a high degree of pointer movements is expected.
High values of capture interval should be chosen when a low degree of pointer
movements is expected, for example Wander over 1 day, use 5 MINS and Wander
over 4 days, use 20 MINS.

If, during a long term measurement (4 days), an event occurs at a particular time
each day, then the instrument can be set to log the results graph of that event.
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Using Pointer Graph Test Function

3 Choose the POINTER UNDER TEST type.
4 Pres to start the measurement.

If the event occurs outside normal working hours, a Timed Start measurement can
be made.

The values of capture interval available and the approximate total capture window is
as follows:

1 SEC - display window of approximately 5 minutes.

5 SECS - display window of approximately 25 minutes.

20 SECS - display window of approximately 1 hour 40 minutes.
1 MIN - display window of approximately 5 hours.

5 MIN - display window of approximately 1 day.

20 MIN - display window of approximately 4 days.
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Stressing Optical Clock Recovery Circuits

Stressing Optical Clock Recovery Circuits

This test is essentially designed for testing optical clock recovery circuits in the
presence of long runs of zero’s or one’s (after scrambling). The test function page
allows control of the test pattern and the block length. The maximum block length is
2 bytes less than the width of the Virtual Container (VC).

When the test is enabled, the instrument applies the selected pattern immediately
after the first row of Section Overhead byadter scrambling. The location of the

start of the pattern is byte 4 at 52 Mb/s (i.e. after the first three bytes of overhead),
byte 10 at 155 Mb/s, byte 37 at 622 Mb/s and byte 145 at 2488 Mb/s. The remainder
of the Virtual Container will contain the signal structure and pattern as defined on
the TRANSMITTER, MAIN SETTINGS page.

The payload is overwritten in such a way that the transmitted B1 and B2 values are
correct.

When using this feature to test network equipment clock recovery, long runs of
zero's may be inserted at the input of the UUT (unit under test) and by monitoring
B1 and B2 at the UUT output, error free transmission can be verified.

The stress test is available at all optical rates.

TEAHER I TTER SLTPUT ShH
RSN TEST OUER-ERE
[SETTIHES FUMCT I0M| SETLP

TEST FURCTION  SDH [ STHES: TEa1 |

STRESS M0 PRTTERH ALL ZESOS

SLOCE LEHETH ¢ ETIES

(ARGAE NERUST SEQUEMCE STREES AORE 1PFLE
& ALARRS  POINTER TEST e koM

1 Set up the SDH transmit interface and payload required. See “Setting Transmit
Interface” on page 20.
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Choose the required STRESSING PATTERN.

The G.958 test pattern consists of 7 consecutive blocks of data as follows:
the first row of section overhead bytes, ALL ONES, a PRBS, the first row of
section overhead bytes, ALL ZEROS, a PRBS and the first row of section
overhead bytes.

2 If you choose ALL ONES or ALL ZEROS as the stressing pattern, choose the
number of bytes in the BLOCK LENGTH.
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Generating Automatic Protection Switch Messages

Generating Automatic Protection Switch
Messages

You can program the K1 and K2 bytes to exercise the APS functions for Both
LINEAR (ITU-T G.783) and RING (ITU-T G.841) topologies.

TRSHER | TTER SLTFUT S
RALH TEST UER=ERE
SETTIHES FUHCT |i0H . SETP

TEST FINCTION S[H

HES Td TOFOLOES L

K1 BITS 1-»¢ OR88: M0 FEQUEST
BITS S-2H  B66; WILL DSHMAEL

EZ BITS 1=k PRBN FNIGGED CHEMHEL WD
BT 6 fi: I+] MECHITICTURL
BITS 6=»8 @Bk RETERCED

CURAENT TH CUFREMT RH

Kl aiiciaa g

- RPN =2 Qpapal

TRNASALT WHEN ELA%E SELECT

- A
nrs ECL QUIRHIAD / TEF-'I:.' . Iﬁ-ﬁﬁl’

RS FREES IKSIAT R

1 Set up the SDH transmit interface and payload required. See “Setting Transmit
Interface on page 20.

2 Choose the TOPOLOGY required.

3 Choose the message to be transmitted.
If LINEAR topology is chosen, choose the CHANNEL, the BRIDGED
CHANNEL NO., the ARCHITECTURE and the RESERVED bits you require.
If RING topology is chosen, choose the DESTINATION NODE ID, the
SOURCE NODE ID, the type of PATH and the status code (K2 Bits 6->8)
The current TX and RX, K1 and K2, values are displayed for reference only.

4 Chooscplo )XY to transmit the new K1/K2 values.
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Inserting and Dropping the Data Communications Channel

Inserting and Dropping the Data
Communications Channel

The Data Communications Channel (DCC) of the regenerator and multiplexer
section overhead can be verified by protocol testing. The Insert and Drop capability
provides access to the DCC via the RS-449 connector on the front panel of the
Multirate Analyser module.

DCC INSERT is available on tfieRANSMIT) [IEIGSNEEN] display. Select
SDH, then use the right cursor key to access DCC INSERT selection.

DCC DROP is available on thREcEIVE) IEIREYNSIEN display. Select
SDH, then use the right cursor key to access DCC DROP selection.

TRAHSHI TTER QUTPUT ]
HALN TEST | DUERSERS
[SETTLNGS FUMCT oW | SETuP
TEST FUSCTEODM  SDH DCC [HEERT
15 [CL
&5 pOC W5 [CC 1PLE
bL=F2 M=0LE "ﬁﬁm

1 Connect the Protocol Analyzer to the DCC port on the Multirate Analyzer
module.

2 Choose the required DCC.
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“Setting Transmit Interface” page 60
“Setting THRU Mode” page 64
“Using Smart Test” page 67

“Setting Receive Interface” page 70

Setting the Interfaces -
SONET Operation

This chapter tells you how to set the instrument interfaces to
match the network being tested.



Description

Setting the Interfaces - SONET Operation
Setting Transmit Interface

Setting Transmit Interface

Payload Selection

One of the key features of the OmniBER 720 is the ability to test concatenated
payloads. The following gives a brief description of concatenated payloads, and the
benefits of using them.

Concatenated Payloads

Bulk filled or contiguous payload structures (STS-3c, STS-12c¢ or STS-48c) are
designed for carrying broadband services. The entire payload area is used to carry
the service with no structured mapping or channelization.

For example, in a concatenated STS-12 (denoted STS-12c), the virtual container
area is entirely filled by a single STS-12c SPE. This STS-12c SPE consists one Path
Overhead and a single container capable of carrying a tributary signal operating at
rates up to approximately 600 Mb/s. Once assembled a STS-12¢ SPE is multiplexed,
switched and transported through the network as a single entity.

Benefits: Test the entire bandwidth in one go, and reduce test times. The following
table illustrates the reduced test times using concatenated payloads.

Test Time (based on 100 errors)
Performance STS-48c SPE | STS-12¢c SPE | STS-3c SPE
test limit Container Payload Payload
10-14 48 days 192 days >2 years
10-13 4.8 days 19.2 days 77 days
10-12 11.6 hours 1.9 days 7.7 days
10-1 1.2 hour 4.8 hour 18.5 hours
10-10 7 minutes 28 minutes 1.9 hours

The transmit interface settings should match the network equipment settings of rate,
wavelength and mapping, determine the payload to be tested and set background
conditions to prevent alarms while testing.
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TIP: If you wish to set the OmniBER 720 transmitter and receiver to the same interface

settings choos@THER| [EERINEXSeIiIe

Laser On/Off Control

If you wish to switch off the laser when connecting/disconnecting cables, set the
field between the wavelength and INTERNAL selections to OFF. When the laser is
on the laser symbol at the bottom right of the display is illuminated (yellow).

TRAKIRITTER DUTFUT SOKET
HRI[K TEST | DCEFHERD
|SETT [NE% FUHCTIOH | TETLF
FIERNL OL=44 L3l Ok LRTERKRIL

CLOCK  [WTERKAL
FREQUERCY OFFZET  OFF

FORECROURZ
RRFFIRLE &3 =1 FULL S
BULE FILLER

CHRRKEL 3T5-% 5751
L L

FRTTERK £°8§-1 PRES  HORRRL 1.5,

STRTUS X
IMUERT  HORKAL MULTIFLE
HIMDOH
HOW TO: 1 Make your choice of SIGNAL rate.

Choose[INi=:7E unleq THRU MODE S required] THRU MODE is

chosen, see "Setting THRU Mode " page 64.

2 Make your choice of CLOCK source. The clock can be internally sourced from
the instrument, recovered from the signal at the optical RECEIVE port or
externally sourced from the CLOCK REF IN ports (MTS 64 kb/s, BITS 1.5 Mb/
s or 10 MHz REF).

3 Ifrequired choose the FREQUENCY OFFSET value. See “Adding Frequency
Offset” page 84.

4 Choose the requird[FIIVINGEINEN and PAYLOAD TYPE, then select
EEIEEINE and the BACKGROUND selection. The FOREGROUND
selection is the channel that is chosen for test purposes. The BACKGROUND
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patterns are not used for test purposes and are either the same as the test channel
or set to UNEQUIPPED.

Mapping may be selected from a pictorial display by moving the cursor to
MAPPING and pressingET)

(5]
i

=

TATUS - %

HULTIFLE
HIHDOW

Use(=) and4=] to move between STS Layer choice, VT Layer choice and
Payload Layer choice. Us¢ ] anl#l] to choose the mapping.

Use(SET] to confirm your choice and return to [SeNEN [ANEERINES

display.

5 If VT-6 mappingis chosen, VT CONCATENATION selection is enabled, choose
BEA or the tributary at which the concatenation begins, VT6-2C through VT6-
6C.

The BACKGROUND, PATTERN IN OTHER VT-6s is fixed at NUMBERED,
that is, each VT-6 contains a unique number to allow identification in case of
routing problems.

6 If FULL SPE, VT-6, VT-2 or VT-1.5 mapping is chosen, choose the test tributary
CHANNEL, including the STS-3 for an OC-12/0C-48 signal.

7 Choose the PATTERN type and PRBS polarity.
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TRARGAITTER DUTPUT SORET
HRI[H TEST | DUERHERL
|FETT [REZ FUHCT 1OH |
FIERNL  OL=44 L3l OK LRTERKIL
CLOCK  |KTERKAL
FREGUERCY OFFSET  OFF
FORECRDUKD
RRFFLRE: 3 =1 FULL SIE

LK FILLER

CHRRKEL 5153 5151
1 1

FRTTERK EE3-1 PRES . 5.

STATUS A
IWOERT  NORNAL MULTIPLE
W IO

The definition of NORMAL and INVERTed polarity differs between ITU-T 0.150
and common practice usage in the United States of Americd*drand 21
PRBS patterns.

The PRBS polarity control (see page 193) allows the user to select which definition
is used on the TRANSMITTER and RECEIVER windows.

The ITU-T O.150 standard specifies that the NORMAL or default for all PRBS
patterns should be inverted. This will produce a longest string of n-1 consecutive
zeros in a 21 PRBS pattern. Therefore selecting INVERT with an ITU-T pattern
will produce a longest string of n-1consecutive ones i+ h Rattern.

The ITU-T definition also applies in the US, except f&t-2 and 2°-1 PRBS

patterns. Through common practice, NORMAL indicates that the PRBS pattern is
non-inverted. Therefore when the 'US' PRBS polarity control is enable and
NORMAL is selected for these two patterns on the TRANSMITTER, a longest
string of n-1 consecutive ones is produced. The pattern has to be INVERTed in order
to produce a longest string of n-1 consecutive zeros.

8 Choose the mapping required in the background (non-test) STS’s. Refer to
Appendix A for a table of background patterns for STS-1 SPE.

9 If VT mapping is chosen for the test STS, choose the PATTERN IN OTHER
VT's.
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Setting THRU Mode

Description THRU mode is used to non-intrusively monitor SONET lines where no protected
monitor points are available. To enable THRU mode sele¢tEg
page. Select SIGNAL RATE before selecting THRU mode.

The entire frame can be errorred at a user defined rate if PAYLOAD OVERWRITE
and TOH+POH CHANNEL OVERWRITE are both sef[Slg@l . If either
overwrite is enabled the ENTIRE FRAME ERROR RATE function is disabled.

There are nominally three modes of operation as follows:

1. Transparent mode:This is the case when the PAYLOAD OVERWRITE field is
set to OFF. The received signal is passed through the transmitter completely
unchanged. The figure below illustrates the settings for this mode.

TERHIN | TTER QUTPUT SEMLT
HALH TEST OUER-ERE
_3-'LI|III.'!.I.I-Z I'H E |
SIGHAL OC-48 PO LIl TAnl AUCE |
CLECKE  OC-4& OFT RH
PRFLIAD OUERSA1TE 0OFF

Fi=+FOH CHARSEL (VERSRITE OFF

CHTIRL TRNSC CREOR RATL  OFF

BH SIGHAL RE-TRAHEZMITTED UWCSAMIED.

IHr[‘FHII_ THH) IE
e "WiHoow

2. Hitless THRU Mode: This mode enables you to change the channel under test
and the payload mapping without causing errors in the line signal or any other
payload channel, or having to switch out of THRU mode. When you select a
Payload Overwrite choice (other than OFF) an additional field is displayed which
allows you to enable/disable Payload Overwrite. If Payload Overwrite is disabled
the instrument remains transmitting while you select another channel/tributary (see
figure on next page). In this mode any Section or Line CV errors are recalculated
before transmission.
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3. Payload Overwrite: This mode allows you to substitute a new payload, Section
and Line Overhead (TOH) or Path overhead (POH) in the received signal. The
overhead and payload may be overwritten for STS-3c SPE, STS-1 SPE, VT-6, VT-2
or VT-1.5. Any Path CV errors are recalculated before transmission.

When the PAYLOAD OVERWRITE and/or TOH+POH CHANNEL functions are
enabled, you can manipulate the overhead bytes via the instrument’s TEST
FUNCTION folder.

For STS-12C and STS-48C mapping, the PAYLOAD OVERWRITE feature is not
available, and the TOH+POH CHANNEL overwrite feature is available.

TEESETTTER DETRT Al

MIH 1E% A4l
SCTTIHGS FLECTION  SETEF

IR PL-HE 1210 = TFEY PLLE
CLELE -4 OFT EK

FEALEBL [ETERRITT [AEETI T |

Er=bie [eewnf| [ofEaE|1F  BFF

ERFPIME 515=3 FELL 5P
EDLE FULLEL

[EREET] 5=l 5=l
.l -I

FETTLEE 2°23=1 FEES EDEERL S

W wdt
1 Make the required SIGNAL RATE choice, and select THRU MODE on the
SONET(TRANSMIT] display, See "Setting Transmit Interface " page 60.

2 Make the PAYLOAD OVERWRITE choice required.
Hitless Mode: The Payload Overwrite enable/disable field (next to the
PAYLOAD OVERWRITE field) defaults to OFF.

If STS-3c SPE, STS-1 SPE, VT-6, VT-2 or VT-1.5 is chosen, the Section, Line
and Path CVs are recalculated before transmission and the Mapping, Selected
VT, VT Payload, Pattern, Tributary Offset and Pattern in other VT's settings are
displayed. To choose the settings in these, See "Setting Transmit Interface "
page 60, steps 4 through 10.
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3 Switch the PAYLOAD OVERWRITE enable/disable field to ON. Test functions
are available whilst Payload Overwrite is enabled. Sele [JI=YFV N3N
folder and setup as required.

4 Make the TOH+POH CHANNEL OVERWRITE choice required.
The Section, Line and Path CVs are recalculated before transmission.
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Using Smart Test

Smart Setup The Smart Setup feature simplifies instrument operation by:

< Allowing the instrument to auto-configure on the incoming signal. It will attempt
to identify signal structure, and detect mixed payload signal structures and
alarms.
The OmniBER 720 automatically displays all of the J1 trace identifiers. Once the
received signal has been identified you can select a channel of interest and
explore further into the payload.

Smart Tests Allows you to quickly access the most commonly used instrument features such as:
« Signal quality
* Functional tests
« Settings (stored, logging, Tx/Rx coupling and trigger output enable)

HOW TO: 1 Connect the OmniBER 720 to the network.

2 PresgSMART TEST|.

aRrttmes

Slgnal Duallty
FuscLiondl LEits

fur LeartoeTug

eruises

!'l:lll:!'l. STAET

3 With Smartsetup highlighted, pref X2l  to auto-discimformation about
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the receive signaDr pres§CANCEL] to exit Smart Tests.

An example of a typical display after choosing to RUN Smartsetup is shown below.
Note: The channel information displayed is the one obtained the last time a scan
was performed. If you have changed the input signal since the last Smartsetup you
must perform a RESCAN now.

Srartamitup [C-8H Llptizall

|STELE] Paslead | Pach trace

ﬂmal_ .

£T5-1 Unan
S15=1 Uneg
ST5=1 Uneg
5T5=1 Uneq
STE=1 Uneg
STE-1 Uneg
STS5-1 Uiy
il ETE-1 Unes
11 ET5-1 Unam
1 £i%-1 Unag
13 Z15=1 Uneg
15 STE=1 Uneg
1% STE=1 Uneg
LE STE=1 Uneg
1T STS5-1 Unisy
1B ETE-1 Unesg

(11 B Lo e

TAHCTL EHFLmL RESERH PHGE FIE
FURTHER L ur

SET UP RX WGV If you select an individual channel using the cursor control keys, and then select
SSRGS, the instrument exits smartsetup and sets the receiver to the test
pattern detected in the selected channel.

HOW TO: Run a Smart Test (Signal Quality - Frequency Measurement):
1 Ensure a valid signal is connected to the instrument's RECEIVE port.
2 Pres§SMART TEST) .
3 Use the up and down cursor control keys to select Signal quality.
4 Use the left and right cursor control keys to access the tests.
5

Use the up and down cursor control keys to select Frequency Measurement.
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SRarttees

frartentup

Bptical posmr
Signal Duatity  ETREECETTETIIN

FuscLiondl LEits

Serrimis

TRHCEL HLICT

6 Pres{EJEIEs] todisplay the frequency scre@r pres$CANCEL] to exit Smart
Tests.
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Setting Receive Interface

Description The receive interface settings should match the network equipment settings of rate
and mapping, and determine the payload to be tested.

TIP: If you wish to set the OmniBER 720 transmitter and receiver to the same interface

settings, choos©THER) [ RINEXeeIIeM [EeNEMERY . This causes the

receiver to be configured to the same settings as the transmitter,

RECEIUEE [RPT EHLT

HALH TEST OUER=ERE

PEETT LGS FRHLT |OH RO TR
FIGHAL [ Di-sd |
RIPTIRE B 5T5=1 FULL L
BULE FILLED
CHEHMEL 5753 ET5-
1E 3
FHETERH #+F3-1 PFARS IHUERT UL E,
s N
oe=1 FEE-1 =3 sTE=1 LIt H.‘.EIFI.I'
HOHITDE HOHITDR T HENDOH
HOW TO: 1 Choose the required SIGNAL source.

2 Choose mapping and type of payload.

3 If VT-6 mapping is chosen, and CONCATENATION is enabled, choose the
tributary at which the concatenation begins.
If VT-6, VT-2 or VT-1.5 mapping is chosen, choose the test tributary under
CHANNEL.

4 Choose the PATTERN type and PRBS polarity.
The definition of NORMAL and INVERTed polarity differs between ITU-T
0.150 and common practice usage in the United States of Americ2fbagd
2231 PRBS patterns.

The PRBS polarity control (see page 193) allows the user to select which
definition is used on the TRANSMITTER and RECEIVER windows.
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The ITU-T O.150 standard specifies that the NORMAL or default for all PRBS
patterns should be inverted. This will produce a longest string of n-1 consecutive
zeros in a -1 PRBS pattern. Therefore selecting INVERT with an ITU-T pattern
will produce a longest string of n-1consecutive ones i+ h @attern.

The ITU-T definition also applies in the US, except f&*-2 and 2°-1 PRBS
patterns. Through common practice, NORMAL indicates that the PRBS pattern
is non-inverted. Therefore when the 'US' PRBS polarity control is enable and
NORMAL is selected for these two patterns on the TRANSMITTER, a longest
string of n-1 consecutive ones is produced. The pattern has to be INVERTed in
order to produce a longest string of n-1 consecutive zeros.
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Description

HOW TO:

Selecting Test Features - SONET Operation
Using Transmit Overhead Setup

Using Transmit Overhead Setup

You can set an overhead byte to a known static state to aid troubleshooting, for
example to quickly check for “stuck bits” in path overhead bytes. Transport
Overhead, Path Overhead, Trace Messages and Labels can be set using this feature.

1 Set upthe SONET transmit interface and payload required. See "Setting
Transmit Interface " page 60.

2 Choose the type of overhead to SETUP.
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If OC-12 or OC-48 is chosen as the SONET interface, choose the STS-3# and
STS-1# you wish to set up.

If OC-3 is chosen as the SONET interface, choose the STS-1# you wish to set up.
DEFAULT - Use to set all overhead bytes to the standard values defined by
BELLCORE/ANSI.

If a test function is active then the overhead byte value is determined by the
choices made in the Test Function. If APS Messages is chosen, for example,
K1K2 value is set by the APS Messages setup.

If ] (Transport Overhead) is chosen, choose the STS-1 to be displayed.
Many bytes irIFSER] an[EEER] are unlabeled as the other overhead
functions have not yet been defined.

If ISR is chosen, the hexadecimal value of all 81 bytes of the STS-3
section & line overhead selected are displayed (all 324 bytes of an OC-12 or
1,296 bytes of an OC-48 are displayed 81 bytes at a time by selecting each STS-
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NOTE

TIP:

Selecting Test Features - SONET Operation
Using Transmit Overhead Setup

3in turn). The value of the bytes can be set u[Ee=FI=IIIl
NEESEE () (2.

If BYTE NAMES is chosen, the labels for {EJFEFWX] overhead bytes are
displayed.

3 If POH (Path Overhead) is chosen, choose the TYPE of overhead within STS-1
under test to be setup.
J1 and J2 bytes can be set under Path Overhead or Trace Messages. H4 byte has
a choice of sequences for VT-2, VT-1.5 and VT-6 mapping:
Full Sequence- 48 byte binary sequence.
Reduced SequenceBinary count sequence of 0 to 3i.e. 111111(00 to 11).
COC1 Sequence Binary count sequence of 0 to 3 i.e. 110000(00 to 11).

4 If TRACE MESSAGES is chosen, see "Setting Overhead Trace Messages "
page 78.

Any bit of an overhead byte which is displayed as x or s cannot be set at any time.
All other bits can be setto O or 1.

You can set all overhead bytes to the default state by selecting {PEZXRE

You can set all overhead bytes and test functions to the default state by recalling
Stored Settings [0] on tHOTHER]  display.
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Using Receive Overhead Monitor

When first connecting to a SONET network, a start up confidence check can be
made by viewing the behavior of all the overhead bytes. If the SONET network
shows alarm indications, some diagnosis of the problem may be gained from
viewing all the overhead bytes.The OVERHEAD MONITOR display is updated
once per second (once per 8000 frames) approximately.

A snapshot of the received overhead can be logged to the chosen logging device.
See "Logging on Demand " page 146.

1 Set up the receive SONET interface and payload as required. See “Setting
Receive Interface” page 70.

2 Choose the type of overhead to MONITOR.
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3 If |gfsIg] (Transport Overhead) is chosen, choose the STS-3 # and
STS-1# to be displayed.
Many bytes irIFSER] ar[SEEERN are unlabeled because the other
overhead functions have not yet been defined.
If ISR is chosen, the hexadecimal value of all 81 bytes of section
overhead is displayed (all 324 bytes of an OC-12 or 1,296 bytes of an OC-48 are
displayed 81 bytes at a time by selecting each STS-3 in turn).
If BYTE NAMES is chosen, the labels for (FJENEEWX] overhead bytes are
displayed.
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7

If POH (Path Overhead) is chosen, choose the source of the overhead, SPE or
VTSPE.
J1 and J2 bytes can be monitored under Path Overhead or Trace Messages

If TRACE MESSAGES is chosen, you can monitor a data message to verify
portions of the network.

If the 16 byte CRC7 message structure is detected, the 15 characters within the
message are displayed.

If the CRC7 structure is not detected in J1, the 64 byte message format is assumed
and displayed.

If the CRCY7 structure is not detected for JO or J2, all 16 bytes are displayed.

If LABELS is chosen, the S1 sync status, STS path label (C2) and the VT Path
label (V5) are monitored.

If APS MESSAGES is chosen, choose the TOPOLCINEAR (GR-253) or
EINE (GR-1230). The K1 and K2 bits are monitored.

If any abnormal behavior is observed on a particular path or section overhead byte,
or an associated group of bytes (3XA1,3XA2; D1 - D3)[fECEIVE]

TEST FUNCTION [el&js]E:V% oﬂ VI DYI U=l can be used to “Zoom” in

on the suspect byte or bytes on a frame by frame basis. See "Using Receive
Overhead Capture " page 82.
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Setting Overhead Trace Messages

Description You can insert a data message to verify portions of the network:
JO verifies the section overhead.
J1 verifies the STS-1 SPE or STS-48¢c, STS-12c¢, STS-3¢c SPE path connection.
J2 verifies the VT SPE path connection.
THEHIALTTER [RafPul HRET
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UT=5PE]
MILTIPLE
WIH[O=
HOW TO: Edit User Messages

1 Choose the message for insertion in the chosen trace channel.
2 There are two ways you can edit a user message as follows;

Use the edit keys at the bottom of the display JUMP, PREVIOUS CHAR, NEXT
CHAR and =] that are displayed when you position the cursor on a User
message or:

Usethe POP URilphanumerical keypad that is displayed when you press the front
pane key.Detailed instructions on how to change instrument settings
using the POP UP keypad is given in the Quick Start Guide (page 14) under the
heading “Changing Instrument Settings”.
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Setting Overhead Labels

Description Choosing LABELS in TRACE MESSAGES allows the setting of the S1 SYNC
STATUS, STS PATH LABEL (C2) and VT PATH LABEL (V5).
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HOW TO: 1 Choose the overhead label that you want to edit.

2 Editthe label using the softkeys at the bottom of the display. If you select USER,
usethe softkeys at the bottom of the display to edit the label key, or[ gl then use
the softkeys and pop-up keypad to edit the label. Detailed instructions on how to
change instrument settings using the pop-up keypad is given in the Quick Start
Guide (page 13) under the heading “Changing Instrument Settings”.
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Generating Overhead Sequences

Description You may insert a sequence of patterns into a functional group of overhead bytes for
testing or troubleshooting purposes.
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HOW TO: 1 Setupthe SONET transmit interface and payload required. See “Setting Transmit

Interface” page 60.
2 SeleciEIENGIENE - SONET, SEQUENCES as shown above.

3 Choose the type of sequence required.
SINGLE RUN - runs the sequence once and then stops.
REPEAT RUN - runs the sequence repeatedly until STOPPED is chosen.

4 Choose the overhead type as required.
SOH- Section Overhead
LOH- Line Overhead
POH - Path Overhead

5 Choose the byte or bytes of overhead required.

Set up the required number of data patterns and the number of frames in which
each data pattern should appear.

Your sequence is derived from up to 5 blocks of hexadecimal data. Each block
can be transmitted in up to 64,000 frames.

The data and the number of frames are set ([FESHEIAIPIIN

[EENEE ()3
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7 Start the sequence by choos Il

When you start the sequence illustrated, one Out of Frame alarm and one Loss of
Frame alarm should occur every eight seconds.

A1A2 Boundary Function

A1A2 provide a frame alignment pattern (A1=F6 H, A2=28 H). Use A1AZ2 to test
the 6 framing bytes at the A1A2 boundary in the section overhead (see display on
previous page). The 6 bytes across the boundary are:

STS-n

STS-3 channel: #n-2  |#n-1  |#n #1 #2 #3
Overhead byte : A1 #3 |A1#3 |AL#3 |A2#1 |A2#1 |A2#1

A network element, typically only uses three of these bytes (which ones are not
defined in the standards, so will vary between manufacturers) to gain and maintain
frame synchronization. In many cases the A1A2 bytes selected are those at the
A1A2 boundary (i.e. the Al bytes in the last STS-1 channel and the A2 bytes in the
first STS-1 channel). Therefore, the ability to stress test across the boundary is
necessary to verify a correct synchronization algorithm within a network element.
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Using Receive Overhead Capture

Description Section, Line and Path overhead provide network support functions, responding
dynamically to network conditions and needs. It is therefore useful to capture
overhead activity on a frame by frame basis.

TIP: The Overhead Capture display can be logged to the chosen logging device. See
"Logging on Demand " page 146.
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HOW TO: 1 Set up the receive SONET interface and payload as required. See “Setting

Receive Interface” page 70.
2 Selec|iEINEHENE | SONET, O/H CAPTURE as shown above.

3 Choose the overhead type as required.
SOH- Section Overhead
LOH- Line Overhead
POH- Path Overhead

4 Choose the Byte or bytes of overhead to be captured.

Choose the TRIGGER to determine the start point of the capture.

- starts immediately the capture is initiated. Can be used to provide a frame
by frame monitor of the chosen byte or bytes.

-captures activity after your specified overhead state has occurred. Can be
used for transient detection from a specified expected state.
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- captures activity after the first occurrence of a deviation from your
specified overhead state. Can be used for transient detection from a specified
expected state.

5 Up to 16 records of overhead state are provided. Each record will represent
between 1 and 64,000 frames. A capture is started by pressing CAPTURE
B and terminates when up to 16 records have been captured. The capture
can be terminated earlier by pressing CAPTUIeld
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Adding Frequency Offset

Frequency offset can be added to the SONET interface rate signal and to the payload
signal.
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Add SONET Line Rate Offset

Choose the amount of frequency offset required.

You can set the Frequency Offset in the range -999 ppm to +999 ppm in 1 ppm steps
using PESRESEPICN [NCRZSERIE (¢)and =) or pres{S={ for a

pop-up numerical keypad.

The amount of applied Frequency Offset can be varied while measurements are
taking place.

If the value of the SONET line rate offset chosen is sufficient to cause the maximum
stuff rate to be exceeded, the asynchronous payload is offset to prevent bit errors
occurring and the maximum stuff rate is maintained.
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Adding Errors and Alarms

Errors and alarms can be added to an SONET signal during testing.
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1 Set upthe SONET transmit interface and payload required. See "Setting
Transmit Interface " page 60.

2 Selecq, SONET, ERR & ALARM as shown above.

3 Choose the ERROR ADD TYPE and RATE required.
Errors can be added at preset rates and at USER programmable rate. With the
exception of ENTIRE FRAME, A1A2 FRAME and BIT, errors can be added at
ERROR ALL rate.
If CV-L errors are chosen errors can be added to trigger an APS THRESHOLD.
This takes the form of N errors in T time period. N and T are both selectable.

4 Choose the ALARM TYPE
Errors and Alarms can be added at the same time.
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Adding Pointer Adjustments

Pointers perform a critical role in the error free transmission of payload data
(subscriber data) through a SONET network. They also enable individual payload
channels to be inserted or extracted from a high speed OC-n line signal (for example
the functionality provided by ADMs).

Pointer adjustments are often necessary to compensate for asynchronous operation
between different nodes within an SONET network.These adjustments however can
result in jitter being added to a DSn signal output from an SONET network element.

Jitter Caused by Pointer Adjustments

Pointer adjustments are the mechanisms within SONET used to compensate for
frequency and phase differences between STS-n SPE channels and the outgoing
SONET frames. These pointer adjustments are byte wide and since they can occur
randomly, they may cause significant amounts of payload signal jitter. It is therefore
necessary to control the jitter on payload signals that is due to pointer adjustments.

Pointer adjustment activity within a network can be randomly spaced individual
pointer adjustments, pointer bursts or periodic pointer adjustments.

The Bellcore GR-253 and ANSI T1.105 standards define a set of pointer sequences
to be used when evaluating an NE’s pointer adjustment jitter performance.

The OmniBER 720 generates a set of test sequences which can be used to simulate
network pointer adjustment activity.
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The transmitted SPE or VT pointer value can be adjusted for testing purposes.
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1 Setupthe SONET transmit interface and payload required. See "Setting

Transmit Interface " page 60.
Choose the POINTER TYPE.

Choose the ADJUSTMENT TYPE required.

BURST - You determine the size of the burst by the number of PLACES chosen.
If, for example, you choose 5 PLACES the pointer value will be stepped 5 times
in unit steps e.g. 0 (start value), 1, 2, 3, 4, 5 (final value). The interval between
steps is as follows:

For STS-SPE the minimum spacing between adjustments is 4 frames (500 ns).
For VT the minimum spacing between adjustments is 4 multiframes (2 ms).
Choose ADJUST POINTER [ON] to add the chosen burst.

NEW POINTER - You can choose any pointer value in thedefined range

(0 to 782 For an STS-1 pointer) with or without a New Data Flag, and transmit it.
The current pointer value is displayed for information purposes.

Choose ADJUST POINTER [ON] to transmit the new pointer value.

OFFSET - You can frequency offset the line rate or the SPE/VT rate, relative to
each other, thus producing pointer movements. If you offset the SPE pointer, an
87:3 sequence of pointer movements is generated. The available configurations
are listed in the following table.

If you are currently adding Frequency Offset to the SONET interface or payload,
pointer OFFSET is not available.
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Pointer Type Line Rate SPE Rate VT Rate
SPE Constant Offset Tracks STS
Payload
SPE Offset Constant Constant
VT Constant Constant Offset
VT Offset Tracks Line Rate [Constant

T1.105/GR-253 Provides pointer movements according to T1.105 and GR-253:
4 Choose the T1.105/GR-253 ADJUSTMENT TYPE.

5 Choose the POLARITY, INTERVAL and PATTERN (where applicable) for the
selected sequence.

6 Choose POINTER SEQUENCEEYIGININE] to generate the selected
sequence anEY[OlNll to stop the pointer sequences.

T1.105/GR-253 Pointer Sequences Explained

In addition to the BURST, NEW POINTER and OFFSET pointer movements
described, the OmniBER 720 can also generate pointer sequences (pointer
movements) according to T1.105.03 and GR-253.

Before running a pointer sequence you can elect to run an initialization sequence,
followed by a cool down period, and then run the chosen sequence. This is selected
using the START INIT softkey shown in the display on the previous page.

Initialized pointer sequences are made up of three periodstitiaéization Period
theCool Down Periogdand theSequence (Measurement) Periad example is

given in the following figure:

Sequence >

]
—

Non Periodic Sequence | Initialization Sequence No Pointer Activity

Continuous Sequence

» Time

Initialization Cool Down _ Measurement

Period

T

Periodic Sequence ‘ |
| T

| |

i T

| |

| |

| |

Note: SINGLE (Al), BURST (A2) and PHASE TRANSIENT(A3) are Non Periodic
Sequences.
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Initialization Period

For SINGLE Al, BURST A2 and PHASE TRANSIENT A3 sequences the
initialization sequence consists of 60 seconds of pointer adjustments applied at a
rate of 2 adjustments per second and in the same direction as the specified pointer
sequence.

Cool Down Period

A period following the initialization period which for GR-253 SINGLE e) and
BURST f) sequences, and PHASE TRANSIENT sequences is 30 seconds long
when no pointer activity is present.

Sequence (Measurement) Period

The period following the Cool Down period where the specified pointer sequence
runs continuously.

Periodic Test Sequences

For periodic test sequences (for example PERIODIC ADD) both the 60 second
initialization and 30 second cool down periods consist of the same sequence as used
for the subsequent measurement sequence. If the product of the period T and the
selected Optional background pattern (87+3 or 26+1) exceeds 60 seconds then the
longer period is used for the initialization. For example, if T is set for 10 seconds
then the initialization period may be extended to 900 seconds.

The OmniBER 720 displays a message indicating which phase (initialization, cool
down or measurement) the transmitter is currently generating.

The following conditions apply for pointer sequence generation:

The sequences can only be applied to the SPE pointer when the SPE does not contain
a VT structure, otherwise it is applied to the VT pointer. Pointer sequence generation
is not available when a frequency offset is being applied to the Line Rate.

The following figure gives an example of a T1.105/GR-253, 87-3 Pointer Sequence.
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T1.105 A4 and A5, 87-3 Pattern

No Pointer  Start of Nexi
Adjustment  87-3 Pattern
Pointer Adjustment
87 3
( h
s ® o [
[

An Example of a Pointer Sequence

Pointer Sequence

Description

T1.105 Al SINGLE
GR-253 5-29

Periodic Single adjustments, all of the same polarity which is selectable
Separation between pointer adjustments is fixed at approximately 30 se

conds.

T1.105 A2 BURST OF
3
GR-253 5-30

Periodic bursts of 3 adjustments, all of the same polarity which is select
The interval between bursts is fixed at approximately 30 seconds. The in
between adjustments within a burst is set to the minimum.

able.
terval

T1.105 A3 PHASE
TRANSIENT
GR-253 5031

Phase transient pointer adjustment burst test sequence. All adjustments
the same polarity, which is selectable. The interval between bursts is fix
30 seconds. Each burst consists of 7 pointer movement. The first 3in e
burst are 0.25 s apart, and the interval between the 3 and 4 movement,
each remaining movement 0.5 seconds.

5 are of
ed at
ach
and

T1.105 A4 PERIODIC
NORMAL (87-3
Pattern)

GR-253 5-33(b)

An 87-3 pattern is selected. The sequence pattern is 87 pointer movem
followed by 3 missing pointer movements. Pointer polarity is selectable
the time interval between pointer adjustments settable.

ents
and

T1.105 A4 PERIODIC
NORMAL
(Continuous Pattern)
GR-253 5-34(b)

Provides a continuous sequence of pointer adjustments. The polarity of
adjustments is selectable, and the time interval between adjustments ca
(see Note 1).

the
n be set
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Pointer Sequence

Description

GR-253 5-32(b)
PERIODIC NORMAL
(26-1 Pattern)

This selection is only available if you have selected VT1.5 mapping. Thé
sequence pattern is 26 pointer movements followed by 1 missing pointe
movement. Pointer polarity is selectable and the time interval between p
adjustments programmable to 200 ms, 500 ms, 1 s, 2 s, 5 s or 10 secon

T1.105 A5 PERIODIC
ADD (87-3 Pattern)
GR-253 5-33(c)

An 87-3 pattern is selected. The sequence pattern is 87 pointer movem
followed by 3 missing pointer movements with an added pointer movem
after the 43rd pointer. The spacing between the added adjustment and {
previous adjustment is set to the minimum. Pointer polarity is selectablg
time interval between pointer adjustments can be set (see Note 1). Add
adjustments occur every 30 seconds or every repeat of the 87-3 pattern
whichever is longer.

T1.105 A5 PERIODIC
ADD (Continuous
Pattern)

GR-253 5-34(c)

Periodic Single adjustments, with selectable polarity and added adjustm
extra). The spacing between the added adjustment and the previous adj
is set to the minimum, (see Note 2). The time interval between pointer
adjustments can be set (see Note 1). Added adjustments occur every 3
seconds or every repeat of the 87-3 pattern, whichever is longer.

GR-253 5-32(c)
PERIODIC ADD (26-1
Pattern)

This selection is only available if you have selected VT1.5 mapping. Th
sequence pattern is 26 pointer movements followed by 1 missing pointe
movement. The added adjustment oc@inss after the 13th pointer
adjustment. Pointer polarity is selectable and the time interval between g
adjustments programmable to 200 ms, 500 ms, 1s,2s,5sor 10s. Ad
adjustments occur every 30 seconds or every repeat of the 26-1 pattern
whichever is longer.

T1.105 A5 PERIODIC
CANCEL (87-3
pattern)

GR-253 5-33(d)

An 87-3 pattern is selected. The sequence pattern is 87 pointer movem
followed by 3 missing pointer movements with a cancelled pointer move
at the 87th pointer. Pointer polarity is selectable, and the time interval be
pointer adjustments can be set (see Note 1). Cancelled adjustments oc
every 30 seconds or every repeat of the 87-3 pattern, whichever is long

b
r
ointer
ds.

ents
ent
he

2, The
d

[9°20

ent (1
Istment

0

1%

r

ointer
Hed

ents
ment
tween
cur

er.

91



Selecting Test Features - SONET Operation
Adding Pointer Adjustments

Pointer Sequence Description

T1.105 A5 PERIODIC |Periodic Single adjustments, with selectable polarity and cancelled adjustment
CANCEL (Continuous (1 less). The time interval between pointer adjustments can be set (see Note 1).

Pattern) Cancelled adjustments occur every 30 seconds or every repeat of the 87-3
GR-253 5-34(d) pattern, whichever is longer.

GR-253 5-32(d) This selection is only available if you have selected VT1.5 mapping. The
PERIODIC CANCEL |sequence pattern is 26 pointer movements followed by 1 missing pointer
(26-1 pattern) movement. The cancelled adjustment is the 26th pointer adjustment, that is the

one before the regular gap of 1. Pointer polarity is selectable and the time
interval between pointer adjustments programmable to 200 ms, 500 ms| 1 s, 2

s, 5 s or 10s. Cancelled adjustments occur every 30 seconds or every repeat of
the 26-1 pattern, whichever is longer.

NOTE For SPE pointers the sequence interval is selectable from 7.5 ms, 10, 20, 30, 34 ms;
40 to 100 ms in 10 ms steps, 100 to 1000 ms in 100 ms steps, 1, 2, 5, 10 seconds.
For VT pointers the sequence interval is selectable from: 200 ms, 500 ms, 1, 2, 5 and
10 seconds.
For SPE pointers the minimum spacing between adjustments is 500 us.
For VT pointers the minimum spacing between adjustments is 2 ms.

Pointer Sequences Available with Selected Mapping

MAPPING
POINTER SEQUENCE SPE | VT6,VT2 | VT15
Al SINGLE v v v
A2 BURST OF 3 v v v
A3 PHASE TRANSIENT v v v
A4 PERIODIC NORMAL(87-3) v

A4 PERIODIC NORMAL v v v
(Continuous)

PERIODIC NORMAL (26-1) v
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Adding Pointer Adjustments

Pointer Sequences Available with Selected Mapping

MAPPING
POINTER SEQUENCE SPE VT6, VT2 VT1.5
A5 PERIODIC ADD (87-3) v
A5 PERIODIC ADD Vv Vv Vv
(Continuous)
PERIODIC ADD (26-1) Vv
A5 PERIODIC CANCEL (g) 87- Vv
3
A5 PERIODIC CANCEL Vv Vv Vv
(Continuous)
PERIODIC CANCEL 26-1 Vv
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Using Pointer Graph Test Function

Pointer Graph shows the relative offset during the measurement period. This allows
the time relationship of SPE or VT pointer movements to be observed. Up to 4 days
of storage allows long term effects such as Wander to be observed. If an alarm
occurs during the measurement period, a new graph starts at the centre of the display
(offset zero) after recovery from the alarm.

TIP: The Pointer Graph display can be logged to the chosen logging device. See
"Logging on Demand " page 146.

RECEIUEE [RPYT EHLT
HHLH TEST OUER=ERE
[EETTENES FUMCT |0 WK 108
TEST FIRCTION  SOHET H CHAF
CAFTURE [MTERUAL 2]
POEHTER UMBER TEZT S1%-1 IPE
EF
I
': .. I."I. L I
i} v —li . = . - . .
B In £ B e
IBPLIED UT SPE DFFZETD -H.5% ppn
FLAFSED TIHD Bid Mgh Bs= W@z
il niEn MTIR L L]
; CWTRE  Ome G oCn MENGOM
TIP: The graph can also be viewed on®EsyLTS ENEREEEE display at the
end of the measurement.
HOW TO: 1 Set up the receive SONET interface and payload as required. See “Setting
Receive Interface” page 70.
2 Onthe RECEIVE Test Function page, se[ then choose the

CAPTURE INTERVAL required.

The capture interval determines the time between captures. Low values of capture
interval should be chosen when a high degree of pointer movements is expected.
High values of capture interval should be chosen when a low degree of pointer
movements is expected, for example Wander over 1 day, use 5 MINS and Wander
over 4 days, use 20 MINS.

If, during a long term measurement (4 days), an event occurs at a particular time
each day, then the instrument can be set to log the results graph of that event.
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Selecting Test Features - SONET Operation
Using Pointer Graph Test Function

3 Choose the POINTER UNDER TEST type.
4 Pres to start the measurement.

If the event occurs outside normal working hours, a Timed Start measurement can
be made.

The values of capture interval available and the approximate total capture window is
as follows:

1 SEC - display window of approximately 5 minutes.

5 SECS - display window of approximately 25 minutes.

20 SECS - display window of approximately 1 hour 40 minutes.
1 MIN - display window of approximately 5 hours.

5 MIN - display window of approximately 1 day.

20 MIN - display window of approximately 4 days.
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Stressing Optical Clock Recovery Circuits

Stressing Optical Clock Recovery Circuits

This test is essentially designed for testing optical clock recovery circuits in the
presence of long runs of zero’s or one’s (after scrambling). The test function page
allows control of the test pattern and the block length. The maximum block length is
2 bytes less than the width of the SPE.

When the test is enabled, the instrument applies the selected pattern immediately
after the first row of Section Overhead byadter scrambling. The location of the

start of the pattern is byte 4 at 52 Mb/s (i.e. after the first three bytes of overhead),
byte 10 at 155 Mb/s, byte 37 at 622 Mb/s and byte 145 at 2488 Mb/s. The remainder
of the SPE will contain the signal structure and pattern as defined on the
TRANSMITTER, MAIN SETTINGS page.

The payload is overwritten in such a way that the transmitted B1 and B2 values are
correct.

When using this feature to test network equipment clock recovery, long runs of
zero's may be inserted at the input of the UUT (unit under test) and by monitoring
B1 and B2 at the UUT output, error free transmission can be verified.

The stress test is available at all optical rates.

TEAHER I TTER SLTPUT SEHLT
RSN TEST OUER-ERE
|SETTIHES FUMCT [0M| SETLP

TEST FUMCTION  SOMET [ STHES: TEa1 |

STRESS M0 PRTTERH ALL ZESOS

SLOCE LEHETH ¢ ETIES

(ARGAE NERUST SEQUEMCE STREES AORE 1PFLE
& ALARRS  POINTER TEST e koM

1 Set upthe SONET transmit interface and payload required. See "Setting
Transmit Interface " page 60.
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Stressing Optical Clock Recovery Circuits

Choose the required STRESSING PATTERN.

The G.958 test pattern consists of 7 consecutive blocks of data as follows:
the first row of section overhead bytes, ALL ONES, a PRBS, the first row of
section overhead bytes, ALL ZEROS, a PRBS and the first row of section
overhead bytes.

2 If you choose ALL ONES or ALL ZEROS as the stressing pattern, choose the
number of bytes in the BLOCK LENGTH.
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Generating Automatic Protection Switch Messages

Generating Automatic Protection Switch
Messages

You can program the K1 and K2 bytes to exercise the APS functions for Both
LINEAR (GR-253) and RING (GR1230) topologies.

TRSHER | TTER SLTFUT SEHLT
RALH TEST UER=ERE
SETTIHES FUHCT |i0H . SETuP

. TEST FUSCTION  SOMET
Ed T TOFOLOEY RIHB

H H
Kl BITS 1-2¢ @EUR:AOCERSE REQUESTI SPAM)
BITS S-»8  LBLM DESTIMATION WORE IO
KZ BITS 1=2¢ MBS SOUACE MODE 10
M7 6 1= LOWHE PETH
BITS B=B  BLB: BRIDOED & S&|TCHED
CURAENT TH CUFRENT RH
€l BNIRIElA K§ ®iEiaEn
i InM1Rn KZ 19RaLALA
TRASSAET WEW K12 SILEET
nrs {mn SUERHERD RIAL 1
RLSFRGES IWSIAT R dmrmain .iﬁa'

1 Setupthe SONET transmit interface and payload required. See "Setting
Transmit Interface " page 60.

2 Choose the TOPOLOGY required.

3 Choose the message to be transmitted.
If LINEAR topology is chosen, choose the CHANNEL, the BRIDGED
CHANNEL NO., the ARCHITECTURE and the RESERVED bits you require.
If RING topology is chosen, choose the DESTINATION NODE ID, the
SOURCE NODE ID, the type of PATH and the status code (K2 Bits 6->8)
The current TX and RX, K1 and K2, values are displayed for reference only.

4 Chooscplo )XY to transmit the new K1/K2 values.
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Selecting Test Features - SONET Operation
Inserting and Dropping the Data Communications Channel

Inserting and Dropping the Data
Communications Channel

The Data Communications Channel (DCC) of the regenerator and multiplexer
section overhead can be verified by protocol testing. The Insert and Drop capability
provides access to the DCC via the RS-449 connector on the front panel of the
Multirate Analyser module.

DCC INSERT is available on tfieRANSMIT) [IEIGSNEEN] display. Select
SONET, then use the right cursor key to access DCC INSERT selection.

DCC DROP is available on thREcEIVE) IEIREYNSIEN display. Select
SONET, then use the right cursor key to access DCC DROP selection.

TRAHSHI TTER QUTPUT SEHET
HALN TEST | DUERSERS
[SETTINGS FUMCT0H | SETuP
TEST FUSCTIONM  SDMET DCC [HEERT
SILT ML LISE BOC 1rLE
DL=p3a Dh=0LE "ﬁﬁm

1 Connect the Protocol Analyzer to the DCC port on the Multirate Analyzer
module.

2 Choose the required DCC.
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HOW TO:

Making Measurements
Using Overhead BER Test Function

Using Overhead BER Test Function

You can perform a Bit Error Rate test on chosen bytes of the section, line and path
overhead bytes.

The OVERHEAD BER controls are located un [y lZVINeiieN in the
TRANSMITTER and RECEIVER windows.

RECEIUEE [RPMT SEHLT
RSN TEST OUER-ERE
[SETTIHES FUMCT |04 HDW] TOR
TEST FUMCTION  SOMET [CUERHERD R
REESURE PRES FROA EYTE SO i

HETHIN ST5-3d 1

LRROR [OUNT 11
ERFOR RATIO 6. T ]1E=G
ERFOR FEEE SECDNWDE &2
“EFADR FAEE SECOHISG g7.50a
PATTERH LOSS SECOMAS ]
ELEFIED TIRE el B e b
ore OWRMEND QLT PRINTER DU =R 1
CAFTIRE oror GRAFH = mﬁﬁﬂ'

1 Set up the SDH/SONET transmit interface and payload required. See “Setting
Transmit Interface” on page 20 (for SDH) and page 60 (for SONET).

2 Set up the receive SDH/SONET interface and payload as required. See “Setting
Receive Interface” on page 30 (for SDH) and page 70 (for SONET).

3 Choose the overhead byte to be tested ofRBeEIVE), IESNZNSIION
\ display Use the right cursor key, then select OVERHEAD BER.

4 Choose the overhead byte to be tested ofrfaensmiT), IEIEEUNeION .
IE=INE display. Use the right cursor key, then select OVERHEAD BER.

5 Pres§RUN/STOP) to start the test.
6 The PRBS pattern can be errored by predSINGLE)
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Performing a Trouble Scan

Performing a Trouble Scan

When first connecting to the network it can be useful to have an indication of any
problems that exist before starting testing. In the OmniBER 720 this feature is
provided by Trouble Scan.

All possible error sources and alarms are scanned simultaneously. If any error
counts are not zero then these are displayed. Up to 4 non-zero error counts are
displayed in priority order.

EIREY TR S

ELEPZED TIRE Bid B8 Blm 5w
1T . =%
TEIURLT TINIRG SIRET 050 LI 1
LA [OHTROL.  EERILTS PAYLORE tmraniE mﬁﬁﬁ'

If all error counts are zero and any alarms are detected “ALARMS DETECTED” is
displayed.

SHoOWw | and the alarm led’s can be used to determine which alarms were detected.

If no alarms are detected and all error counts are zero then “NO TROUBLE” is
displayed.
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Performing a Trouble Scan

Error Count Priority - the following Table gives a list of SDH/SONET error count
priorities.

Error Count Priority

SDH SONET
B1BIP CV-S
B2 BIP CV-L
B3 BIP CV-P
TU BIP CV-V
FRAME FRAME

CRC CRC

FAS2 (DS3FR, | DS3FR (DS1FR,
DS1FR) FAS2)
MS REI REI-L
HP REI REI-P
HP IEC CV-IEC
LP REI REI-V
BIT BIT
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Making Measurements
Test Timing

Test Timing

There are two aspects to test timing:

Error results may be displayed as short term or cumulative over the measurement
period. If short term error measurements are required, the short term period may
be selected.

The period of the test may be defined or controlled manually.

nrsuTs AN
FHIAT TEARH PERIGO ]_'FEEI!-IJ

TEST TIMIMG TIHER
STEAT 17-SEP-8E  Z3:8%

ORAPH ETORADE OFF

|RTERHAL

TR G semirs  eeviom oo, TN
ChooseIYIINeXsle I iizlel on theresuLTsS) display.

Set the SHORT TERM PERIOD to the timing required for short term results.

Choose the type of TEST TIMING required:
For manual control witiRUN/STOP) choos< [N -

For a single timed measurement period started (Rilin/STOP , choose
EINEE and choose the Test duration.
For a timed period starting at a specified time, ch(jj[¥[=s] , choose the Test

duration and the test START date and time.
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Making Analysis Measurements

Making Analysis Measurements

Description G.826, M.2101, M.2110 and M.2120 analysis results are provided for all relevant
SDH/SONET error sources.

In addition the following results are provided:

Cumulative error count and error ratio

Short term error count and error ratio

Alarm seconds

Frequency and optical power

Pointer values and pointer adjustment counts
Pointer graph

RESULTS SSET EFnE mRALYSES

m TR ST R W]

ERROR T¥PE CU-LIE2)

CU-LEEEE HRALYSES 1L Hen)

1] AIBIE EF L]
SEF @ UARs 5T
PLUES 57 HEE a
EZR @ SE3R a
IBER a

ELAPSED TIRE Béd @i e 20

HOW TO: 1 Set up the receive SDH/SONET interface and payload required. See “Setting
Receive Interface” on page 30 (for SDH) and page 70 (for SONET).

2 Ifrequired set up the SDH/SONET transmit interface and payload. See “Setting
Transmit Interface” on page 20 (for SDH) and page 60 (for SONET).

PressRUN/STOP] to start the measurement.

4 You can view the analysis results on fRESULTS),
ERROR ANALYSIS [CICER
TIP: The measurement will not be affected if you switch between the different results
provided.

SONETgg SDH B
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Measuring Frequency

Description The signal frequency and the amount of offset from the standard rate can be
measured to give an indication of probability of errors.

RESULTS  SOMET [ PRy |
OATE 6w

FREQUENCY 2488320.0kHz
OFFSET +0.0kHz
DFFSET +0. Bppn
ELAPSED TIRE béd B0s Din LEw

o A
[TAFGH IJHIL HOET ERERE . Tllﬂ:.' : Hﬂ-ﬁw

FUNHRAY AT TERM MRALYSES

HOW TO: 1 Connect the signal to be measured to the IN port of the IN port of the Optical
Interface module.

2 Choose the required SIGNAL rate and LEVEL on
[ANISSRINESN display.

NOTE 1. Frequency measurement is always available even if test timing is off.
2. The result is only valid if a complete sweep of the highlighted bar has occurred
since the input was applied.

Test Period

Two counter gate periods, selected in@#®TE field are provided simultaneously,
1s and 16s. For the 16s gate period a “Fuel Gauge” indicates progress towards the
next update.
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Measuring Optical Power

Measuring Optical Power

Optical power measurement can be performed on theSDH/ SONET signal
connected to the Optical module IN port.

RESULTS  SOKET OFT[CAL PORER

_EE; OF RAHGE

& kL] e ] iR Hdlr 1
OPTICAL PHR -25.3 dBm
ELRFSER TIME Rid @0k Bem 16s
“oPTICAL WORE ~ WULTIPLE
PONER HIMDOH

1 Connect the SDH/SONET optical signal to the IN port of the Optical Interface
module.

2 Choose the received input signal rate oNEeCEIVE) [ SDH |
display.

3 SelecfRESULTS] ,

SONEd o IR | FEENNESWER as shown above.

1. Optical power measurement is always available even if test timing is off.
2. The green portion of the colored bar shows the power range for accurate BER
measurement.
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Performing a Tributary Scan

Description Verifying an ADM Installation

The OmniBER 720's tributary scan feature allows you to quickly test the routing of
VC-n/STS-1 paths through digital cross connects and ADMs (when the tributary
interfaces are synchronous). It does this by automatically testing each path through
the network element for bit errors or a pattern loss. The example given below is
applicable for both SONET and SDH applications.

TEST SET
0c-110c-a8 P
Eﬁ ouT A OCn
TRIBS
Y ¥
Digital Dstribestion

Framae

UUU?

T30

[

0C-n

Tributary Scan tests each tributary for error free operation and no occurrence of
Pattern Loss. A failure is indicated by highlighting the tributary in which the failure
occurred. ThETRANSMIT)» mapping setup determines the
tributary structure. The OmniBER 720 will configure the Transmitter to the
Receiver and the PATTERN is forced to the payload it will fill.
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Performing a Tributary Scan

TIP: The SDH/SONET Tributary Scan display can be logged to the chosen logging
device. See "Logging on Demand " page 146.

TREHTHR | TTER SLTPUT EHLT
RN TEST OUER=ERE
[EETTENES FOMCT (oM | SETuP
TEST FUSCTION TRIB SCAM STQP
317 ERRIA THRESHILE (52 1E-B |
TEST TIMIHG SIHET I8 SECS
i ST B et T3
hgs ik
3 i 1]
n IE*6 =¥ Hﬂﬁw
HOW TO: 1 Set up the transmit and receive SDH/SONET interfaces and payload as required.

See “Setting Transmit Interface” on page 20 (for SDH) and page 60 (for SONET)
and also “Setting Receive Interface” on page 30 (for SDH) and page 70 (for
SONET).

2 Choose the required BIT ERROR THRESHOLD.
This determines the error rate above which a failure is declared.

3 Choose the required TEST TIMING.
The value you choose is the test time for each individual tributary and not the total
test time.
For example, 28 VT-1.5 tributaries in an STS-1 SPE - the time taken to complete
the Tributary Scan will be 28 X TEST TIMING choice.

4 The Tributary Scan results can be viewed offRs&ULTS);
ENERGEESIIN display
The Scan can be started on firansmviT). IEINEUNSION
ENSRGEEI display or théRESULTS] display by choosing START.
If the Scan is started on tiERANSMIT), IIEINESNeON

ENERREET display, the OmniBER 720 changes to [RESULTS)
display.
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If a full-bandwidth concatenated payload is selected (e.g. an STS-48c within an
0C-48), then Tributary Scan is disabled.

NOTE The keyboard is locked during tributary scan.
RESULTS  SOHET TRIBSCAM [ STGF ]
ars-a 1 ari-z

i Fs ]
S15-1 =Pt
1Z34 567 1Z34E06T 1Z3466T
UTGRF UTERFP UTEAP
1111111 111%¥%1311 1110111
EE22FE2 E222222 RP22ER222
55533583 533325589 5333853
e h b b dh b b bod b b o0&
oT=1.% =1, 5% ur=1,%

gitall (ki oo
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Performing an SDH Alarm Scan

Performing an SDH Alarm Scan

This test can be performed In-Service without disturbing live traffic.

SDH Alarm Scan tests each channel for alarm free operation and identifies and
indicates any Unequipped channels.

You can configure the Scan to check for the occurrence of any Path layer BIP errors
above a chosen threshold. The channel in which an alarm occurred is highlighted if
any of the following alarms occur:

AU-LOP, HP-RDI, AU-AIS, H4 Loss of Multiframe,

TU-AIS, LP-RDI, TU-LOP

The SDH Alarm Scan display can be logged to the chosen logging device. See
"Logging on Demand " page 193.

| PESLTE  SPH TRIE SIfW [ ETEF |
ETH-1 il

TREETT TRAETT (TR
HITHEITTEITH

"sTaR START uLTIrsE
1 Set up the receive SDH interface and payload as required. See “Setting SDH
Receive Interface” page 45.

2 Choosc NIV on thRESULTS) display.
3 Choose AUTO or RX SETTINGS.

RX SETTINGS: The scan checks the structure set ofreeve) EEE

display.

AUTO: The scan checks the structure being received. This can be particularly
useful when receiving mixed payloads.

4 Choose the BIP error threshold.
5 Choose JERql to start the Alarm Scan.
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Performing a SONET Alarm Scan

Performing a SONET Alarm Scan

This test can be performed In-Service without disturbing live traffic.

The SONET Alarm Scan tests each channel for alarm free operation and identifies
and indicates any Unequipped channels.

You can configure the Scan to check for the occurrence of any Path layer CV errors
above a chosen threshold.

The channel in which an alarm occurred is highlighted if any of the following
alarms occur:

STS SPE: LOP-P, RDI-P, AIS-P,

VT: LOP-V, AIS-V, RDI-V

The SONET Alarm Scan display can be logged to the chosen logging device. See
"Logging on Demand " page 146.

FESLTS SOSET ALA SIHN HITO

o] + | I0F |
5753 1 5T5-3

.IILIJ LisES
STE-1 SFE

i~
-
4

-1
]

i 0 P

il 0 P -
e ]
= T 1
ma@ra = - am
e g i
e o e

=

"sTaR START uLTIrsE
1 Set up the receive SONET interface and payload as required. See “Setting
Receive Interface” page 70.

2 Choose e N=EEWYEY on thgresuLTs] display.

3 Choose AUTO or RX SETTINGS.

RX SETTINGS: The scan checks the structure set ofrireeive) [IESNEl
display.

AUTO: The scan checks the structure being received. This can be particularly
useful when receiving mixed payloads.

4 Choose the CV error threshold.
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5 ChooseJfXsl] to start the Alarm Scan.
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Tandem Connection Monitoring (TCM)

Tandem Connection Monitoring (TCM)

What is a Tandem Connection?

A tandem connection is a bi-directional connection between two TCTEs (Tandem
Connection Terminating Elements) along an SDH path, which is managed as a
separate entity. The tandem path is formed from an SDH Virtual Container (VC)
with special monitoring signals carried in the path overhead (POH) bytes. These
bytes enable monitoring of tandem paths, performance analysis and fault location -
the ability to finger point.

Tamdem Camnection

TCTE | TeTE |

H | Mahwark Y || Gk
L ——

- Mihwark ¥ ] : Hizbaseah X d
~— AN d*_w
S

4

TCM Test Capability in OmniBER

The TCM test functionality in the OmniBER 718 complies with G.707 Annex D and
Annex E. Features included are alarm generation and detection, error generation and
detection and access point indentifier generation and decode.

The functionality covers the requirements for both high order and low order paths.
High Order: VC4-, AU4 and VC3- AU3 use N1 byte.
Low Order: VC3- TU3 use N1 byte.

VC2-TU2, VC11-TU11 and VC-TU12 use N2 byte.
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Setting up the Transmitter for TCM Operation

TRAMSHI TTER GUTFUT L
Ll TEST | DMER=EAD
|SETTINGS FUSCTION = SETEF

SIGHIL 5[:'I.I- =T IO DH IHTERMTL

[LACK  IHTERMAL
FRIGUTHEY SFFSET  OFF

FOREERDUAD
FFPIEE = Ell-& T3
JULE FILLED
STR-LE £ o3 o
To8 PRTH L -
FHITERH &7 3-1 FHES LHJERT Iry
orr H1G= L'OH MILTIFLE
OQFRDER MIER WInDgs

HOW TO Press th€TRANSMIT ] key and sel(ElEl-

Select th{ [YANEARNES folder.

Set up the Transmitter as required, see “Setting Transmit Interface” page 60.

Set the TCM PATH field t(ICIGEPE CMMESERER] as required. The
LOW ORDER selection is enabled when a TU mapping is selected.

A W N P
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Setting up TCM Access Point Identifier (APId)
messages

The OmniBER offers the choice of transmitting in N1 (High Order Path or Low
Order Path if TU-3) or N2 (Low Order Path) bytes the following messages:

e DEFAULT - A null APId message.
e TEST - A fixed test message “<serial number>"
* USER - A user definable 15 byte message followed by a one byte CRC.

The CRC is automatically calculated for all three message types.
Press theTRANSMIT ] key and sel(Es[g}
Select the] [YINNESRIINER] folder.

1

2

3 Setthe TCM PATH field tFIRIL0ES NIEBER] as required.

4 Select the [ VLGIFWEEEL folder and set up the APId messages using one

of the following two methods:
Method 1:
5 Select the SETUP field and chocj{aYINENaS

6 Setthe N1 or N2 field as required from DEFAULT, TEST or USER. If you select
USER, use the edit keys at the bottom of the screen to set up your message.
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TRAHT | TTER UTPUT SN
HALH TEST | [OUER-ERN
SETTIMES FuMCT 0 | SETwP |

SETUF  TIH
WITHIN STH-1R 1

Bl A®ID USER =i EER Tl
TUE=4} B el

oy
o w0

Method 2
7 Select the SETUP field and choc[geJg]

8 Setthe N1 or N2 field as required from DEFAULT, TEST or USER. If you select
USER, use the edit keys at the bottom of the screen to set up your message.

TRAHSH| TTIR QUTPUT S0
HALH TEST  [OUER=ERN
SETTINGS FOMCT oM | SETOP |
SETUF PH TYPE  ULC-4

WITHIN STH-1R 1

|11 DEFRULT =+ TIUTIAITI T

| e frrE e |
|EE HEmaLe e e
@é DO g R R AR
!Fl:- olaiiaig

|Fa BPamipdd | HP PATH LASEL (C2) =
|k3 meapinéd  Tus STRUCTURE
(Bl wwodifice | —+

.I.III'-.: " .‘.
1] Ll ] Ll
DEFmALT TEFT SER “

119



Tandem Connection Monitoring
Adding TCM errors

Adding TCM errors

Description The following TCM errors can be generated in the OmniBER:
TC-IEC Incoming Error Count (on N1 only).
TC-REI Remote Error Indication.
OEl Outgoing Error Indication.
TC-BIP TC-BIP Error (on N2 only)
TREHTHR | TTER SLTPUT ShH i
HHLH TEST IUER=ERE
[EETTENES FOMCT |0 | SETuP
TEST FURCTIOM SDH E=A @ ALARH
EFROR AMD TYPE H® TC-1EC
AHIE
ALEAN TY¥PE OFF
! rl: ] = n é
! 5| L

HOWTO Press th€TRANSMIT ] key and sel (Bl

Select th{ [YANEARNEY folder.
Set the TCM PATH field IR0 (MOMISEBER] as required.

Select thejI=NEYNele]] folder as shown above.
Set the TEST FUNCTION field {ERI and sele e EIAVGIE -

Select the ERROR ADD TYPE field and choose an Error Type, also select the
Error Rate.

S 00~ WN P
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Adding TCM Alarms

Description There are four alarms that can be generated and detected in the OmniBER, they are:

TC- LOM Tandem Connection Loss of Multiframe.
TC-RDI Tandem Connection Remote Defect Indicator.
TC-1AIS Incoming AlIS.
(o]n] Outgoing Defect Indicator.

TREHTHR | TTER SLTPUT ShH i

HHLH TEST IUER=ERE

[EETTENES FOMCT |0 | SETuP
TEST FURCTIOM SDH ERA & ALARH
EFROR AMD TYPE EMTIRE FRAHE
AHIE =¥

RLRRN TYPE ) ) —

';.'F 1 1 Tli= TU=R1% n é

=m0 £n U=Lor u / Il:litl' . Hﬂ.ﬁw

HOWTO 1 Pressth€TRANSMIT ] key and sel(ElE].

2 Select th{ ][J/ANEARNE folder.
3 Setthe TCM PATH field IR0 MISEBERY as required.
4 Select thejiSYIFVNEeIN] folder as shown above.
5 Setthe TEST FUNCTION field tFIs]gl] and seleEEFYVGYE .
6 Select the ALARM TYPE field and choose an Alarm Type.
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Setting up the Receiver for TCM operation

NECEIUER [RPYT 11}
HALH TEST | DUERSERD

|SETTEMES FuMCT (06 HOKI T0R
SIEHAL STH-LE OFT

RPPIRE = =4 =3
BILE FILLED
STE-1d | Tug=3 L
TOHE PATH [ HIES [RDEH |
PRITERH  2*F3-1 FABY IHUERT  |TU
are MR LOW 1
CRDER OREC= mﬂ.ﬁa'

Press(RECEIVE] and seleci[SEgR -
Select th{ [JANEARNES folder.

Set up the Receiver as required, see “Setting Receive Interface” page 70.

Set the TCM PATH field t(ICIGRPE CMOMESERER] as required. The
LOW ORDER selection is enabled when a TU mapping is selected.

A W N P
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Detecting TCM APId messages

Description TCM Access Point Identifier messages are detected and displayed on the Receiver
OVERHEAD MONITOR page in two places, as described below.

HOWTO Press(ReCEIVE] and selec{[SEgR -

Select th{ [YANEARNES folder.

Set the TCM PATH field IR0 MOMISEBER] as required.

Select the([VERRPIIONILE folder and set up the APId messages using
one of the following two methods:

A W N P

Method 1

5 Select the MONITOR field and choojfeVINEINeE . see following
example display.

RICEIUEE [RPT =11 L]
Hl i TEST | [UER=ERN
(T EMES FRHLT IO RON ] TOR
NI TOR ?H
il THI & -1E 1
FL-HPFid 1HEI = “[IEHI12EE TR
TUC=%
B PN ticE TEH AOAT, nﬁlm
BEFSASES MESTEE  ........  CMEHCOM
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Method 2
6 Select the MONITOR field and choo[elg]

7 To view the the N1 byte message set the TYPE fij{feR or [ as
required.

NECEINER [RPgT 0=

Hl i TEST | UEREERN
SETTINGS FONCT [0H WOWITOR |

HOSITOR PO TYPE IS

WITHIN STH-18 1

|11 Demmnda =+ TIUTIAITI T

| il e P e e ]
|SE DEwEmaLe el TR IR TRy
|5l RN Rl R RN
|F2  eamangg

[l

|F3 Blamisdd | HP PATH LASEL (C2) :
(k3 Deamisbe | TUS STRUCTURE
i ieEIRRIE | — <OmN]EER TER

SRS .‘.
B o il

8 To view the N2 byte message select the TYPE field and set as required.

RECEIUER |WPyT 0
WAIN | TEST | OUERSERY
SETNINES FRMCT oW WOW] TOR |
HOXITOR  FOH TYPE Y
| TLIERLIEE |+ CHRUmmmNTm
i nemnenem | -
(W mileanen | —+ ~DRWIRCR TER
k& meameen

TU S1EHAL LREEL : LW D.L1EL EULE FILLED

ST F 3
uC=% w11 “
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Viewing TCM Errors and Alarms

TCM error and alarm results can be viewed on the RESULTS page.

FERILTE 5= |_ESHUH GIRAFAY |

FESILT TYPD NS

FRAE 0 TE-DEC []

BL EIP o TC-E4H []

B2 §IP i [El a

Ki-AEI & TC-REl L]

B3 BIP 4 T AP []

HP-AE[ 4 LP-REI L]

BT q

M POIMTER 4 Tu POISTER [}

Sia-11 5% EITS 10 ->IHDICAFES SDH

DFTECAL FOLES ~14_49 dim

ELAPSED TImE abd Bdh Bln M9

i-:RHI:ﬂ UL SHIET ERRIR HOFE HLTIPLE
SLURHRRY ATIUE TERR RSALYS1S rarEiEs WIHEDE

1 Press thérESULTS] key.
2 Selec|ERIEERVEERY in the RESULTS field.

3 IEEGEREENYIYIGM oives a summary of all possible SDH/TCM measurements
and errors/counts and can be set up to be read as counts (total in measurement

interval) or ratios/rates.
4 ] [SUIYSIWI\Y/=ll crrors give the number of errors and counts which have

occurred in total since the last tifRUN/STOP ]  was pressed.

5 |EeRRIERYH errors give the number of errors and counts which have
occurred in the last measurement interval. This measurement interval is set up on

the results page wh(IVINCKSOIIIOM has been selected in the RESULTS
field.

See next page for an example of the Alarms Results page
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6 Seleq INWWXIYISEOINBEN  to view alarms (see below).

FERALTE 5D

PFONCR LOSS
Las

DaF

nhi
ot |

THRNED

ATEAXE
E Fol
o

ELRPEED TI=E

FWTFTFTTFTD

L=t 1= =
=Egee

—ad

3

x
0

Bid B2h Blm E3s
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Tandem Connection Terminating Equipment
(TCTE) Testing

TCTE Source Testing

Description Verify that the system responds correctly when a valid SDH signal is sent, and then
add errors and alarms and check again that the system responds correctly to this new
stimulus. The following figure illustrates the test setup for TCTE Source testing.

Tr

Source >

Introduction

The following procedure gives an example of testing a TCTE source which
originates a VC-4 link over STM-1. In the procedure a valid SDH signal is sent from
the OmniBER to the TCTE Source and the output of the Source is monitored in the
OmniBER Receiver for correct TC-APId (access point identifier) and absence of
alarms.

HOWTO 1 Connect the System under test to the OmniBER as shown above.
2 Press theTRANSMIT ]  key and sel(ElE].
3 Select th( ][YANEARNE folder.
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4 Configure the OmniBER to send a valid VC-n to the TCTE Source. For this
example we have selected VC-4 mapping over STM-1.

TEEHER | TTER QUTPUT SN

HAHLH TEST OUER=ERE
PRETTENGS FRHLT o | Sk TuF

SIGHAL STH-1 DFT  131@ O  [HTESHAL
CLOCK  [WTERMAL
FREQUERLY OFF3ET [FF

IOREGEEa
RPPIRE @ A4 X
LLL
TCH PATH OFF
PHITERH 2°2%-1 PRES  IHLUERT  |TU
UE=4 =3 =z =12 =i iPFLE
"WiHoow

5 Check that there are no alarms indicated on the OmniBER front panel.
If TCM is not enabled on the TCTE then the instrument STATUS line (at bottom
of the display) will indicate “TCM Loss of Multiframe (TC-LOM)”, and the
Alarm Seconds results on the Results page will indicate TC-LOM alarms . The
absence of errors confirms that TCM is configured correctly.

Check for correct TC-APId (access point identifier) as follows:

Press(RECEIVE) and selec{[SEN -
Select the iYIXNEISpiIYel] folder.

Set the Receiver settings to match those of your system.

10 Set the TCM PATH field t(IICHIRPEY (EOMISEEER - The LOW
ORDER selection is enabled when a TU mapping is selected.
11 Select the{[SVEGZ IO folder.

12 Select the MONITOR field and choo [SVIVESINEE . check on the display
that the TC-APId matches the APId as expected from the TCTE, an example is
given on the following page.

6
7
8
9
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RECE | VLS [T s
ey i R

I FOITONTS P 1M | e
A1 T0F (NG

TC-FFSd THLI —= "ECL TEEEEEM|
-5
5 P TFFCL T FFL FLIEAL
METEGES HIEE . ...... HIERIH
Error Monitoring Method: Use the OmniBER Transmitter to generate errors in the system under test
Testing and verify on the Receiver that the correct error result is obtained.

13 Press theTRANSMIT ] key and sel(Es]g].
14 Select thegySSyFUINegf[e]\] folder.

15 Set the TEST FUNCTION field tfIol] and sele(ERRREVRIEY-

16 Select an ERROR ADD TYPE and RATE, for this example we have chosen to
add B3 BIP errors at a rate of 1E-5, as shown below.

TR TN (T PET =
e Tl e
IR i Fpwc |
TEST FURCTION  SHE PR B LA
OWEF FII TVTT o ElF
e
N L (¥F
N L1, o] ] -5 115 FLIEALE
M RIS OSSN e HIERIH

17 Pres§RUN/STOP) to start the test. See "Test Timing " page 105 for advice on
setting test periods.
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18 Check that the OmniBER Receiver detects and displays a B3 BIP and TC-IEC
error ratio of 1.000E-05 (for this example), see figure below.
This verifies that the Network Element has correctly copied the B3 count into bits
1-4 of the N1 byte and that B3 is correctly compensated.

19 To view results sele¢ResuLTs) FRRIREVEE and VYA -

20 Set the RESULT TYPE field (VSO

aTALTE B CoaE Ty
RCELT T [ RETILE |
gl § TC-1ED

EL EIF i TC-CE i
K EIF i ool ]
a5-AE] i TC-RE ]
E3 BIF L.GeeC-ES TU E3F o]
e A | LF-fE E ]
{ |R] [ % ]

4l FulE®d A TU FEEAlER 1-H
3T ICFL. RBER e
CLAPSEE | A B 11s 23x
CHNTS ~ WATILS FULTEALE

Method: Send an invalid VC-4 to the TCTE under test and check that the
OmniBER Receiver registers an TC-IAIS alarm.

21 Press théTRANSMIT ]  key and sel(ElE].

22 To generate an invalid VC-n in the OmniBER select the Transmitter TEST
FUNCTION folder as shown below and select a AU-LOP, LOF or MS_AIS
Alarm.

TAFECH] TREA  (RITPRT i
U T JETSEM
T RRRL A AL
FEET FEsCTIN SHe [T
oFEE M TTE EHTIFL '
Sih ¥
L TR LN
[ 13 LI LEF ¥ L 1.'”
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23 View alarms on the RESULTS folder, an example is given below:

RESLLTE  SIH | HLHH= SELOHIS |
PIMER LOSS # HP-REI L]
Lirs o He& LR W
LoF B TC-Lin [
o o TC-IAlS
RU=LEP i TC-RDI [}
HE=AI5 1 oog L}
RU=ALS A TU=Lor HA
E1/KZ CHANGE @ TU=RI3 HA
=Rl 8 PIFD LD# HA
LP-ADI HA
ELRAPSED TIHE Bid 8 Blm BEs
STATYS; -
LAFOR CUMIL F=ORT ERROR HCRL
FHMARY BTIVE TERR MRLYEIF  ciovanas m

24 Vferify that the signal label (in C2 or V5) is set to all-ones, which indicates a
VC-AIS.

MISEIVER (RPYT w0
WATH | TEST | [UEREERN
SETTINES FOMCT [0H NIWITOR |

HOWITOR N TVPE  UC-%

[ mERNL] R
|&&8  LELIELEIL
BN

:_E DR ngg
|F3  Diddisiadd HP PATH LABEL i(C2) :

|E3  Ddaiadd uc-Als (TCM
K iddigesl | — “ORHIEER TIn

STRTLS .‘.

R FM DL N LI
FEFSAGES  MOREEL tmrantE m

25 Pres§RUN/STOP) to end the test.
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TCTE Sink/Source Testing

Description Connect the OmniBER to the system under test as shown below, stress the system

by adding alarms and errors, and check for the correct response from the network
element.

|§

|§

Sowrce - Sink

\
|

Sink - Sowrce

HOWTO 1 Add the following alarms/errors to the signal input to the TCTE Sink input and
check on the OmniBER RESULTS page for the correct response.

Alarm/Errors Transmitted Response on OmniBER Rx

No signal, loss of frame, loss of pointer. |TC-RDI and ODI alarms.

TC-APId mismatch. TC-RDI and ODI alarms.
TC-IAIS ODI alarm.

BIP errors at 1E-5 OEl errors at 1E-5

BIP or IEC errors at 1E-5 TC-REI errors at 1E-5*

*Sending BIP errors without IEC errors, or IEC errors without BIP errors, gives rise
to a non-zero result when the TCTE calculates B3-IEC. These errors are counted as
TC errors (that is errors occurring on the TCM link) which in turn are reported on
TC-REL
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HOW TO:

Storing, Logging and Printing
Saving Graphics Results to Instrument Store

Saving Graphics Results to Instrument Store

Graphical representation of measurement results is very useful particularly during a
long measurement period. It provides an overview of the results and can be printed
for record keeping.

Graphics results can be stored in instrument graph storage or on floppy disk.

RESULTS  TIAIHE COHTRIL

SHIAT TERHW PERIOOD 1 SECOSD
TEST TIHIHG HEHLAL

ORSEPH STORADE -FHEP!I_
KTE

are 1 5IC 1 AN IS AR 1 =N w
REFOLH EEHIL'H REFOL'H  RISOL™™

1 Before starting your measurement, choose the GRAPH STORAGE resolution
and location.
The resolution chosen affects the ZOOM capability when viewing the bar graphs.
If 1 MIN is selected, 1 MIN/BAR, 15 MINS/BAR and 60 MINS/BAR are
available. If 15 MINS is selected, 15 MINS/BAR and 60 MINS/BAR are
available. If 1 HOUR is selected, 60 MINS/BAR is available.
The graphics results can be stored in the instrument - INTERNAL or stored on
DISK. Storage to disk will use a default file name unless a file name is specified

on thg OTHER) display. See “Saving Graphical Results to Disk”
page 168.

2 Pres§RUN/STOP) to start the measurement. Graphical results will be stored in
the chosen location.
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Recalling Stored Graph Results

Results stored from a previous measurement can be recalled to the graphics displays

for viewing and printing.

1997 (L5128 |16k 2B 3is | 2
- 1997 (@7:50 (Mdh Bl B | (L0
AS W-1357 |@7:51 |#@h Bim (9s | WL
[STORAGE 1 SEC TOTAL LZED | 22
FESIL ‘M LUINFHESSED H"A FREE SHE
FREE STOFE EYEEE EUENTS
AN TENT BELETE PELETE H
RESILTS  RESULTS  STORE ALL M

If currently viewing the bar graph display, selI2QIREJRE] then
EERINE] - If currently viewing the error or alarm summary, select

STORE STATUSE

2 Using(1] and ¥] , move the highlighted cursor to the store location which
contains the required results.
If the required results are stored on Disk, move the highlighted cursor to DISK
and choose RECALL GRAPHICS on the FLOPPY DISK display. See “Recalling
Graphics Results from Disk” page 170.

3 Choos [INHIEERVERY if you wish to view the bar graphs.
The display will change to the bar graph display of the highlighted results.

[

4 ChooscjI2QIEEVRE] if you wish to view the error and alarm Summaries.
The display will change to the text results display of the highlighted results.

] deletes the results in the highlighted store.
If is chosen, [SSNERVIPEISTE choice

prevents accidental deletion of all the stored results.
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The top row of the display comprises five fields:

Store Memory location in which the displayed bar graph data is
stored. Move the highlighted cursor, to the STORE location

desired, using arid¥ )

Start Date The start date of the test, which produced the stored results.
Start Time The start time of the test, which produced the stored results.
Test Duration The duration of the test, which produced the stored results.
Store Use The percentage (%) of the overall storage capacity occupied by

each set of stored results. The TOTAL percentage used and the
percentage still FREE is provided at the bottom of the STORE
USE column.
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Viewing the Bar Graph Display

All the graphic results obtained during the measurement are available for viewing.
Identify a period of interest and zoom in for more detailed examination.

13:3m 1345 L 1 L

=

i BT OBRE DR RS
1 To view the current bar graphs, preSRAPH anq CHANGE UPPER and

[EENEEIIER to obtain the bar graphs required. P to obtain a
choice of options.

2 To view previously stored graphs, see "Recalling Stored Graph Results "
page 135.

3 For more detailed inspection of the bar graph, position the cursor centrally within
the area of interest using= ] QLRSS 700M IN | to reduce the time axis
to 15 MINS/BAR. This is only possible if the graphics results were stored with a
STORAGE resolution of 1 SEC,1 MINS or 15 MINS.
For further reduction of the time axis to 01 MINS/BAR or 01 SECS/BAR,
position the cursor centrally within the area of interest and <ZeJe]YIN until
the required time axis is obtained.
The top row of the display comprises three fields:

Store Memory location in which the displayed bar graph data is
stored. Store can only be changed when the status of stored
results is displayed. See "Recalling Stored Graph Results "
page 135.
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Zoom

Cursor

The width, in minutes, of each “bar” in the bar graph, controlled
¥ zoom i Y Zoom ouTh

The cursor position in terms of time and date, controllecsbly
and 4= ] . The cursor position changes in steps of 1 second, 1
minute, 15 minutes or 60 minutes dependent upon the ZOOM
setting. The cursor is physically located between the two
graphs.
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Viewing the Graphic Error and Alarm
Summaries

The error and alarm summaries of the measurement chosen are displayed on the

IIRSIEERVIRE] display. The error summary or alarm summary can be viewed at
any time.

MR PO e cune PO 1-wee-rubd

SONET _SFE_ERFIE_FUMMERY
[OUsT RATIO

A o o i P
s e i g e 16
" ot -

b

i

SPE +PTR RN [}
I -FTE AR n

STORE FAnP PRINT HENT LI 1PLT
STATUS  RESULTS MY SURNRRY | MENOOM
1 To view the error or alarm summary associated with the current bar graphs, press

GRAPH | then iIZQIRERVER

2 Toview the error or alarm summary associated with previously stored bar graphs,
see "Recalling Stored Graph Results " page 135.

3 To view the Alarms which have occurred during the measurement, select

[ ALARM SUMMARY |

4 To view the Errors which have occurred during the measurement select

[ ERROR SUMMARY |

The top row of the display comprises three fields:
Store Memory location in which the bar graphs, error summary and
alarm summary are stored.
Store can only be changed when the status of stored results is
displayed. See "Recalling Stored Graph Results " page 135.
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Start The start time and date of the test, that produced the displayed
results.

Stop The stop time and date of the test, that produced the displayed
results.
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Logging Graph Displays

Description The bar graphs and error and alarm summaries can be logged to the disk for printing
at a later date or logged to an internal printer if option 602 is fitted.
If Option 601, Remote Control, is fitted, the bar graphs and error and alarm
summary can be logged to an external HP DeskJet printer at the end of the test
period. If a printer is not immediately available, the graphics results remain in
memory and can be logged at a later time when a printer becomes available. Suitable
HP printers are the HP 660, HP 690C, HP 500 or HP 400.

MR g PR T30
atfs

COUHT

L3:3m 13165 L&q@ 14115

ST . =%
TEsT L0 CHAHGE CHRHED st
REGULTE ur UPPER LOsCR W

HOW TO: Log to an External Printer

1 Connect an external RS-232-C HP printer to the OmniBER 720 RS232 port. See
"Logging Results to RS-232-C Printer " page 151 or connect an external GPIB
HP printer to the OmniBER 720 GPIB port. See "Logging Results to GPIB
Printer " page 149 or connect a Parallel DeskJet printer to the OmniBER 720
Parallel port. See "Logging Results to Parallel (Centronics) Printer " page 148.

2 Make the required selections on display: Set
LOGGING SETUP t(BEMISE ., then set LOGGING PORT [GPIB] or [RS232]
or [PARALLEL]. Now set the LOGGING SETUP field [Je]NIIRl®l and set
LOGGING to[[s¥l -

3 Tolog the Error and Alarm summarizes, the displayed Bar graphs and the Alarm
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graph to the printer, choo GIRIINIll  on the bar graph display.

Choose to confirm or abort the print.
To confirm the print and only print the portion of the graph displayed

and the summaries choc JRROREEN-

To confirm the print and print the graph for the whole measurement period and

the summaries choo| [ RCRRICIEND
To abort the print choo{\=le]s§l

To log the selected Error and Alarm summaries to the printer, ¢ |[ERINIH
on the Text Results display.

Log to the Disk Drive

1
2

Insert a floppy disk in the disk drive.

Choose LOGGING PORBIEId on the[OTHER] display.
Enter a filename ont display. See "Logging Data to

Disk " page 152.

To log the Error and Alarm summaries, the displayed Bar graphs and the Alarm
graph to the disk, choo|GRINIll  on the bar graph display.

Choose to confirm or abort the print.

To confirm the print and only print the portion of the graph displayed

and the summaries chocilIRREaN

To confirm the print and print the graph for the whole measurement period and

the summaries choo| [ RSRRICIENE
To abort the print choos[X:Iel:qll.

To log the selected Error and Alarm summaries to the disk, c([ERIN on
the Text Results display.
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Logging Results

Test Period Logging

If degradations in system performance can be observed at an early stage, then the
appropriate remedial action can be taken to maximize circuit availability and avoid
system crashes. Test period logging allows you to monitor the error performance of
your circuit. At the end of the test period the selected results are logged. Results can
be logged at regular intervals during the test period by selecting a LOGGING
PERIOD of shorter duration than the test period. An instant summary of the results
can be demanded by pressiRgINT NOW]  without affecting the test in progress.

Error Event Logging

Manual tracing of intermittent faults is time consuming. Error event logging allows
you to carry out unattended long term monitoring of the circuit. Each occurrence of
the selected error event is logged.

The results obtained during the test are retained in memory until they are
overwritten by the next set of results. The results can be logged at any time during
the test period and at the end of the test period. The results required are selected

using LOGGING SETU|[CEIEN -

Any Alarm occurrence results in a timed and dated message being logged.
BER and Analysis results can be selected by the user.

Cumulative and Period versions of the results are calculated and can be selected by
the user.

Period The results obtained over a set period of time during the test.
The Period is defined by the LOGGING PERIOD selection.

Cumulative The results obtained over the time elapsed since the start of the
test.

The results can be logged to the following devices, selectable(03iHER)

LOGGING SETUFEHEVEE

« Optional Internal printer fitted into the instrument front cover (Option 602)
« External GPIB printer (option 601)
« External RS-232-C printer (option 601)
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« External Parallel Port printer (option 601)

* Internal Disk Drive

il L —
LOGEIRE SETUR COHTROL
LOZOIKE 1]

LOGOIKE PERI1DD USER PROORAH
18 MRS
HESULTS LIOGIEQ SELELTER
HHEH FERICD EC:R
CINTEHT 0= & PL
PER & ITUHIL
LOZ ERROA SECOMES o
LOE AT EHD OF TEST ALL RESULTS
LOG OW DEWAHD RESLLTS

ETRED SETTiRES FLorey LOGEHG: RIRE w
SLTTINES CONTFOL Dy Ty

HOW TO: 1 Choose LOGGING [ON] - enables the logging of results and alarms.

2 Choose LOGGING PERIOD - determines how regularly the results and alarms
are logged.
USER PROGRAM provides a choice of 10 minutes to 99 hours.

3 Choose RESULT LOGGED - allows you to log all results to or choose only those
results you require.

4 Choose WHEN - allows you to choose to only log when the error count for the
logging period is greater than 0. If the error count is 0 then the message NO BIT
ERRORS is displayed.

5 Choose CONTENT - allows you a choice of error results to be logged.
Error Results, Analysis or Error and Analysis (ER & ANAL)
and
Period, Cumulative or Period and Cumulative (PER & CUMUL).

6 IfLOG ERROR SECONDS [ON]is chosen a timed and dated message is logged
each time an error second occurs (excessive occurrences of error seconds during
the logging period will result in heavy use of printer paper).

7 Choose the logging DEVICE.
If RS232 is chosen, see "Logging Results to RS-232-C Printer " page 151.
If GPIB is chosen, see "Logging Results to GPIB Printer " page 149.
If PARALLEL is chosen, see "Logging Results to Parallel (Centronics) Printer
" page 148.
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If DISK is chosen, see “Logging Data to Disk” page 152.
If Option 602, Internal Printer, is fitted and INTERNAL is chosen, see "Logging
Results to Internal Printer " page 150.
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Logging on Demand

Description When[PRINT NOW] is pressed the chosen results are logged to the chosen logging
device. The choice of results for logging is:

RESULTS SNAPSHOT - last recorded measurement results

OVERHEAD SNAPSHOT - last recorded overhead values of the chosen STS-3
OVERHEAD CAPTURE - Overhead Capture display

SCREEN DUMP - allows logging of the chosen display

POINTER GRAPH - Pointer Graph display

SONET TRIBUTARY SCAN - SONET Tributary Scan display

SONET ALARM SCAN - SONET Alarm Scan display

SELFTEST FAILS - Last recorded selftest failures

FURCT | (% LOGEG IeG
LDGGIRE SETUF CONTROL
LO:OIRE OFF

LOG O DERRHD [ SCHEEH BRE ]
SCREEN DUWP DEST ISATION 15K

21 TR COAFRESSION IRLED OFF

'rmur'r_'le 41 1] i 11] ELFTEST RORE w
BARPH TRIBSCAY  BLH SIAM FRILS -

HOW TO: 1 Choose LOG ON DEMAND to determine results to be logged when

is pressed.
SCREEN DUMP allows you to log the selected display is
pressed. (Logging or Disk displays cannot be logged using this feature).

2 Choose the logging DEVICE.
If RS232 is chosen, see "Logging Results to RS-232-C Printer " page 151.
If GPIB is chosen, see "Logging Results to GPIB Printer " page 149.

If PARALLEL is chosen, see "Logging Results to Parallel (Centronics) Printer
" page 148.
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Logging on Demand

If DISK is chosen, see “Logging Data to Disk” page 152.
If Option 602, Internal Printer, is fitted and INTERNAL is chosen, see "Logging
Results to Internal Printer " page 150.
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Logging Results to Parallel (Centronics) Printer

Logging Results to Parallel (Centronics) Printer

Description If Option 601, Remote Control Interface, is fitted, you can log the results and alarms
to an external Parallel printer connected to the PARALLEL port. The Parallel port
provides a standard IEEE 1284-A compatible interface.

FUSCT [N LI | NG

LOGGING SETUF DEWICE

REAQTE. CONTRGL FOST Wra—

FHRIHIER T9FE H® MNTER

- o

LTt B DESE PRREALLEL Hﬂﬁw
CAUTION Damage to the instrument may result if a serial connection is made to this port.
HOW TO: 1 Connect the Parallel printer to the PARALLEL port. See "Connecting an HP

Printer to a Parallel Port " page 154.

2 If anon HP printer is connected choose ALT PRINTER.
Choose[[elRIYI} 80 character column widtt[QOIVEREY] 40 character
column width according to the capabilities of your printer.

3 Choose LOGGING SETU[SSINIIZEME and set up the display as required. See
"Logging Results " page 143 or "Logging on Demand " page 146.
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Logging Results to GPIB Printer

Description If Option 601, Remote Control Interface, is fitted, you can log the results and alarms
to an external GPIB printer connected to the GPIB port.

FURCT [ (% LOEG G
LOGEIRE SETUF DEVICE

LOGAIKE PORT L —
AEROTE COMTROL FOST 3

R 'Y
LTt B DESE PRRALLEL "ﬁﬁw
HOW TO: 1 Connect an GPIB printer to the GPIB port.
NOTE Choosing GPIB external printer for logging prevents the use of GPIB remote control.

2 Choose the LOGGING SETU[S]\iIzle/] and set up the display as required.
See "Logging Results " page 143 or "Logging on Demand " page 146.
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Logging Results to Internal Printer

Description If Option 602, Internal Printer is fitted, you can log the results and alarms to the in-
lid printer.
FUSET D% LOEG IEG
LDZGIRE SETUF DEWICE

LOGAIKE PORT -
AEROTE COMTROL FOST

T Y
[HFEFRAL REESE Grin BiEK PRSALLEL Iﬂ.ﬁﬁl’

HOW TO: 1 Choose the LOGGING SETL[e]I:le/Ml and set up the display as required.
See "Logging Results " page 143.
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Logging Results to RS-232-C Printer

Description If Option 601, Remote Control Interface, is fitted, you can log the results and alarms
to an external RS-232-C printer connected to the RS-232-C port.

FUSCT [N LI | NG

LDZGIRE SETUF DEWICE

RERQTE. COMTREL POST T —

FHRIHIER T9FE H® MNTER

SPLED a0 pAIDn

PROTOCOL HONSHDFT

R 'Y

LTt B DESE PRREALLEL Hﬂ.ﬁw
HOW TO: 1 Connect an RS-232-C printer to the RS-232-C port.
NOTE Choosing RS232 external printer for logging prevents the use of

RS-232-C remote control.

2 If anon HP printer is connected choose ALT PRINTER.
Choose[[elsIYI} 80 character column widtt[QOIVEREY] 40 character
column width according to the capabilities of your printer.

3 Choose the LOGGING SETU[S]NjIzle/] and set up the display as required.
See "Logging Results " page 143 or "Logging on Demand " page 146.
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Logging Data to Disk

Description You can log and save data to a new file, or to an existing file on disk. If you are
logging to an existing file you can overwrite the contents of the file, or you can
append new data to the file. The disk can then be transferred to a personal computer
(PC) and the data investigated at a later date.

FUSCT [N FLOFPFT DI5E
115K OPERAT10H SALE
FILE TYFE EHIH LI | S

HIT=I &Ik HEO L, M

iprETlLE Flls
LDE DIR : Pu%TEST
LDG FILE: 4i=EKMADD. PRH
| R:
LHEEL iz labml FREE: 1307EAE Egtms
. Fy
HIFE ee- L Lo of =] ﬁﬁlm
HEITE 0 FILE HEHDOH
HOW TO: 1 Choose the directory in which to save the logging results. See "Accessing

Directories and Selecting Files " page 165.

2 Choose DISK OPERATIOIENIA FILE TYP DY/ XelelelNle and enter
your choice of filename usi% or
presqSET] twice and use the pop-ueypad
The filename can contain up to 8 alphanumeric characters.

The filename extension is fixed as .PRN.

3 If you want to log data to a new file, choose NONE.
If you wish to add the data to a named file, choose APPEND TO FILE. The data
is added to the file (in the available free space on the disk).
If you wish to overwrite the contents of a named file, choose OVERWRITE.

4  Set up théOTHER) display. See “Logging Results” page 143.
When the named file is opened, data logging is saved on the disk:

As each logging output occurs during the measurement orRR&IT NOW is
pressed.
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Printing Results from Disk

Description The results and alarms you logged to Disk can be printed by removing the Disk from
the OmniBER 720 and inserting it into a personal computer (PC).

PC Instructions

HOW TO: Print from DOS Prompt
copy/b a:\<filename> <printer name>
HOW TO: Print from Windows

1 Choose the required file from Filemanager.

2 Choose FILE - COPY FILE TO
<printer name>
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CAUTION

HOW TO:

Storing, Logging and Printing
Connecting an HP Printer to a Parallel Port

Connecting an HP Printer to a Parallel Port

If Remote Control Option, 601, is fitted, the OmniBER 720 has the capability of
interfacing with an printer or, an alternative suppliers printer, via the PARALLEL
port.

Do not connect a serial printer e.g. RS-232-C or GPIB to the OmniBER 720 Parallel
port as this will damage the interface.

Connect the OmniBER 720 Parallel port to your Printer Parallel port using printer
cable 24542D.
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WARNING

HOW TO:

Storing, Logging and Printing
Changing Internal Printer Paper

Changing Internal Printer Paper

The printer accepts rolls of thermal paper with the following dimensions:

Width: 216 mm (8.5in) or 210 mm (8.27 in) (A4)
tolerance +2.0 mm - 1.0 mm

Maximum Outside Diameter: 40 mm

Inside Core Diameter: Between 12.5 mm and 13.2 mm

Suitable rolls of paper are available from Agilent, Part Number 9270-1360.

The paper tear-off edge is SHARP. This edge is exposed when the printer cover
is raised. Note the/\A CAUTION SHARP EDGE label on the cover.

1 Raise the two locking tabs on the sides of the printer cover and then raise the
cover.

2 Raise the printer mechanism front cover. This releases the paper drive. Remove
any remaining paper from the front (in the normal direction of operation).

LIFT TO CLEAR PAPER PATH

3 Lift out the spindle. Adjust the paper width adaptor to the width of the paper being
used.

4 Put the paper roll on the spindle such that the sensitive side (slightly shiny) will
be on the underside of the print mechanism. Ensure that the relocation of the
spindle locks the blue width adaptor in position.
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Changing Internal Printer Paper

NOTE The paper must be installed such that when it is in the print mechanism, the sensitive
side (slightly shiny) is the underside.
The illustrations here show the correct fitting for 9270-1360 paper which has the
sensitive side on the outside of the roll.

=

SET BLUE ADAPTOR A4 LEFT - 8.5in RIGHT

5 Feed the paper into the upper entry of the print mechanism. When the front cover
of the print mechanism is closed, the printer should automatically feed the paper
through until there is approximately 2.5 cm (1 in) clear at the front of the print
mechanism.

Align paper with the leftmost edge of the printer

mechanism slot
~
{x/”?/
>
INSERT PAPER /

CAUTION Do not close the outer cover until the automatic paper feed is complete.
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Changing Internal Printer Paper

6 Ifthe printer paper is incorrectly aligned, raise the printer mechanism front cover
to releases the paper drive and realign the paper.

LIFT TO ADJUST PAPER ALIGNMENT
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Cleaning Internal Printer Print Head

Description The print head should be cleaned when broken or light characters occur in a vertical
line on the page. To maintain a high quality print, clean the print head after 200 to
300 prints.
The print head is cleaned with a special cleaning paper which is supplied with the
instrument.

WARNING The paper tear-off edge is SHARP. This edge is exposed when the printer cover
is raised. Note the/\A CAUTION SHARP EDGE label on the cover.

HOW TO: 1 Open the printer as for changing the paper. See "Changing Internal Printer Paper
" page 155.
If printer paper is fitted, remove it from the printer.

2 Feed the cleaning paper into the top entry of the print mechanism with the rough
black side, which contains the cleaning material, towards the rear of the printer.

3 When the automatic feed is complete and the paper stops moving use the

instrument front panel kg PAPER FEED | to move the cleaning paper through
the print mechanism.

4 Remove the cleaning paper and replace the normal printer paper. See "Changing
Internal Printer Paper " page 155.

NOTE Retain the cleaning paper. It is designed to last for the life of the printer.
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Storing Configurations in Instrument Store

Storing Configurations in Instrument Store

Description You can store measurement settings which are used regularly and recall them with a
single operation.

One preset store is provided which cannot be overwritten, STORED SETTING
NUMBER [0]. This store is used to set the instrument to a known state, the
FACTORY DEFAULT SETTINGS.

FLUSCT [ 8 STORER SETTHGS

STORER SETTING RUMIER 1

LOCK OFF

RCTION | kF |
FACTOSY BEFALLT SETTIRGE

SETTINE

- =

o RICALL T M
Set the OmniBER 720 to the configuration you wish to store.
Choose the STORED SETTING NUMBER to receive the configuration.

Choose LOCK[SIEE -
Choose ACTIONEIIE to store the configuration in the chosen store.

HOW TO:

a b~ W N P

To add a descriptive title see "Titling Configuration in Instrument Store "
page 161.
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Titling Configuration in Instrument Store

Description When storing configurations, you can give them an easily remembered title for
identification at a later date.

FUMCTIOH STORED ZETTIHES
STORED ZETTIHD MUMBER 2
LOCK OFF
FCTION OFF
SETTIHE
@ FACTORY DEFAULT SETTINGS
] SORET ROUT LHE
4 53 CARRIER.N

2 TH I

JLNZ FHE%I;I.IE gﬂﬂ; 'h * w

HOW TO: 1 Choose the STORED SETTING NUMBER which contains the stored
configuration.

2 Choose LOCKSIEA -

cVEE JUMP | NEXT CHAR J&

settings.

PREVIOUS CHAR [ — BER «— BB ilR (1]
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Recalling Configurations from Instrument Store

Description Having stored a configuration for future use, you must be able to recall that
configuration in the future.

FUMCTIOH STORED ZETTIHES

STORED ZETTIHD MUMBER 2
LOCK OFF
FCTION |_LFF |
SETTIHE
@ FACTORY DEFAULT SETTINGS

] SMET P IHB: o iaaaciraassnsaaa
4 D53 CARRIER. .....vcvvranmerennn
L

- 1 ] e ] o ] (] ] o ] | ] e ]

OFF RECALL SRME m

HOW TO: 1 Choose the STORED SETTING NUMBER which contains the stored
configuration.

2 Choose ACTION[IES/EN to recall the stored configuration.
The recall operation can be verified by checking the relevant display settings.
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Formatting a Disk

Description Disks can be formatted in an IBM compatible PC or the OmniBER 720. It is
recommended that you use the OmniBER 720 to format your disk as this will ensure
full compatibility with the Floppy Disk power fail recovery included in the
OmniBER 720.

FUSCT [ % FLOPPY OIS

J15K OPERATIOH DLEK
FORAAT

[ns@rt DLk
Select 0K to perFore operation | OFF ]

| A=

%
LHEEL : iz labml FHEE: unkncan Egbes

il O ]

NOTE Only 1.44M, MS-DOS compatible disks can be used in the OmniBER 720. Any other
format or capacity will result in a disk access error being displayed.

1 Press(OTHER] , then select FLOPPY DISK.
2 Choose DISK OPERATIOIDIEY VAN
3 Insert the disk into the Disk drive.
4

Choose[eJ @ to Format the disk.

A warning that this operation will erase all data is displayed and asks “do you
wish to continue”.

If YES is selected, all the data on the Disk will be erased and the disk will be

formatted.
If NO is selected, the operation is aborted. This allows you to view the data on
the Disk and verify that it is no longer needed.

HOW TO:
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Labeling a Disk

Description You can use the OmniBER 720 to assign an identification label to your disk.
FUNCTION FLOPPY DISK
DISK OPERATION DISK
LABEL
LABEL MY DISK
Select OK to perForm operation OFF
A:N
LABEL: MY Disk FREE: Bytes

STATUS:
=
HOW TO: 1 Pres§OTHER] , then select FLOPPY DISK.
2 Choose DISK OPERATIOIBIEA .

3 Label the Disk usin|FEEVN A ES or press
and use the pop-ugeypad.

4 Choose[eJ@ to confirm the label is correct.
The label is displayed at the bottom of the display to confirm the operation has
taken place.
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HOW TO:
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Accessing Directories and Selecting Files

Accessing Directories and Selecting Files

Four differenct file types-CNF, *.SMG, *.PRN and * .BMP) can be stored on

disk, but only one file type can be displayed at a time. The following procedure first
shows you how to select the file type you want, then shows you how to access
directories, and finally shows you how to select files. The “Files Pop-up Window
Features” in step 3 below, also describes how you can create a new file.

Select file type
1 Pres§OTHER] , then select FLOPPY DISK.
2 Choose DISK OPERATIOIENE -

3 Choose FILE TYPE you wish to view.
This acts as a filter on the filename extension:

[SINEIEVRYIION - CNF filter, [ERYNIRNSS - -SMG filter,
YY) - .PRN filter, SERENPRNE - .BMP filter.

Access directories:
4 Move the highlighted cursor to the NAME field and pri&ssT)

Files Pop-up Window Features
Title Bar - Located on the top line of the window, it shows the current directory
name and selected file types.

NEW .. - To create a new file name, move the highlighted cursor to this line then
pres . Using the pop-up keypad to enter the new filename (use the cursor keys
and to select each character), then chc when you have finished.
Pres to return to the file manager display.

<DIR> - Denotes the Current Directory.
. . <DIR> - Denotes the Parent directory. To access the parent directory, move the
highlighted cursor to this line and pr

SON1.PRN- A file (with named extension) in current directory. To select this file,
move the highlighted cursor to this line and p . The display will return to
the’ BYAVWIS display and the selected file name will appear in the FILE NAME field.
NEXT PAGE - To access the next page of file names, move the highlighted cursor to
this line then pre

PREV PAGE - To access the previous page of file names, move the highlighted
cursor to this line then pre@]
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5 Move the highlighted cursor to the <DIR> Parent Directory, then prelSET)

JFimeeE F i Fw R

L= 101

6 Move the highlighted cursor to the directory required then to move
to the selected directory. Only the files with the file extension chosen in FILE
TYPE (step 2) will be displayed.

JFimeeE F i Fw R

[ o A iy L

1 4 R s

= e

MEEEEEEEENEER R as

Select a file:

7 Move the highlighted cursor up and down the display (&ndo select
the required file or create a new file name (see the Files Pop-up Window Features
bin step 3).

8 Pres§CANCEL] toreturnto 8 display. The Directory name and the disk
Label appear at the bottom of the display.
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Storing/Retrieving Data to/from Disk

You can store graphical result and instrument configuration files on disk. These files
can then be recalled so that you can review graphical results at your convenience, or
re-establish a specific instrument configuration.

If the instrument’s own store has graphical results or configuration settings currently
stored in it, these too can be copied to disk.

Finally, you can copy a configuration file from disk to the instrument’s store.
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Saving Graphical Results to Disk

Description When you start a measurement the graphical results can be saved to a file on disk.
However, before you can gather graphical results you must first select an
appropriate graphical resolution. See “Saving Graphics Results to Instrument Store”
page 134. Also ensure that you have an appropriately formatted disk loaded into the
disk drive.

There are two methods of assigning names to files:

Automatic If you do not enter a filename then the instrument automatically
assigns a filename (in the form meas001).

Your Choice If you want to assign the filename, you must enter it before you
start the measurement. Your choice of filename will override
the automatically generated filename. If the filename you chose
already exists, the graphics results will be saved to an
automatically generated filename. This prevents existing files
from being overwritten each time a measurement is started.

RESULTS  TIAIHE COHTRIL

SHIAT TERHW PERIOOD 1 SECOSD
TEST TIMIHG HEHLAL

ORAPH ETORADE 15 HIH RESDL W

HOW TO: 1 Pres§rRESULTS) -
2 Choose GRAPH STORAGPJEd and the required Graph Storage resolution.
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3 PressOTHER] .

FUNCTION FLOPPY DISK

DISK DPERATION SAVE

FILE TYPE GRAPHICS
NAME FILENRME. SMG

A:\
LABEL: FREE: Bytes

Fie
4 Choose DISK OPERATIOIFNIA FILE TYP[e:Y e .

Choose the directory in which to save the graphics results. See "Accessing
Directories and Selecting Files " page 165.

6 If you wish to use the automatically generated filename, no further action is
required and the graphics results will be saved on Disk when the measurement is
completed.

7 If you wish to enter your own choice of filename, move the highlighted cursor to

NAME and enter the filename usi RSV NESESIAR
or pres$SET] twice and use the pop-uypad.
The filename can contain up to 8 alphanumeric characters.

The filename extension is fixed as .SMG.
The graphics results will be saved on Disk at the end of the measurement.
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HOW TO:

Using Instrument and Disk Storage
Recalling Graphics Results from Disk

Recalling Graphics Results from Disk

The procedure below shows you how to recall graphical results from a graphics file
stored on disk. You need to recall graphical results from disk before they can be

viewed via thdGRAPH] display.

FUNCTION FLOPPY DISK
DISK DPERATIDN RECALL
FILE TYPE GRRPHICS
NAME FILENRME. SMG
Select OK to perForm operation OFF
A:\
LABEL: FREE: Bytes
STRTUS:
OFF

"

1 Choose the directory that contains the graphics file to be recalled. See
"Accessing Directories and Selecting Files " page 165.

2 ChooséDISK OPERATION FILE TYPE[RYAISY and enter
your choice of filename usiﬁ
The filename can contain up to 8 alphanumeric characters.

The filename extension is fixed as .SMG.

To recall the graphics results from disk to instrument, ch[e[d:

4 To view the graphics results, see “Recalling Stored Graph Results” page 135.
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HOW TO:

Using Instrument and Disk Storage
Copying Graphics Results from Instrument Store to Disk

Copying Graphics Results from Instrument
Store to Disk

You can copy Graphics Results from the instrument store to the Disk. This is useful
under the following conditions:

1

If you have graphics results stored in the instrument that you wish to prevent from
being overwritten by a future measurement (only 10 store locations in the
instrument)

If you wish to retrieve the graphics results for viewing via a spreadsheet.

FUNCTION FLOPPY DISK

DISK OPERATION FILE
COPY
FROM: GRAPHICS
STORE -9
TO:

NAME FILENRME. SHG

FORMAT NORMAL
Select OK to perForm operation OFF
A:\
LABEL: FREE: Bytes

STATUS:

R N

Choose the directory to receive the graphics file. See "Accessing Directories and
Selecting Files " page 165.

Choose DISK OPERATIO! =M R and enter the

Instrument Store number usi[NISFSIEN and NI Shehl or
presgSET] and use the pop-ugeypad

Enter the filename the graphic results are to be copied to using

[ PREVIOUS CHAR | NEXT CHAR| or pres§SET) twice and use the
pop-upkeypad.

The file name can contain up to 8 alphanumeric characters.

The filename extension is fixed as .SMG.
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4 If you wish to view the graphic results at a later date via a spreadsheet, choose
FORMAT [&¥] . CSV is Comma Separated Variable.
If you wish to view the graphic results at a later date on an OmniBER 720, choose

FORMAT [NSEIZM .

5 To copy the configuration from instrument to Disk, chc
If you have entered a filename which already exists, a warning “File exists - are
you sure you wish to continue” is displayed.
If YES is selected, the data on the Disk will be overwritten.
If NO is selected, the operation is aborted.
This allows you the opportunity to view the data on the Disk and verify that it is
no longer needed.
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Saving Configurations to Disk

Description A large number of measurement settings which are used regularly can be stored (as
configuration files) on disk and recall when required.

Disk can be used in other instruments which have the same option structure.

FUSCT [ % FLOPPY OIS

J15K OPERATIOH SAVE

FILE TVPE W
Kl n -

Select 0K to perFore operation OFF
| TR=n
LHEEL : iz labml FREE: 11+53:2 Egtmwm
GTION T ADGGING DUNE Wik
HOW TO: 1 Setthe OmniBER 720 to the configuration you wish to store.

2 Choose the directory in which you wish to save the OmniBER 720 configuration.
See "Accessing Directories and Selecting Files " page 165.

3 Choose DISK OPERATIO : and enter
the filename usin EREVENEIAY NESESA or pres$SET)
twice and use the pop-lgeypad.

The filename extension is fixed as .CNF.
The filename can contain up to 8 alphanumeric characters.

4 Choose[eJ@ to save the current configuration to disk.
If you have entered a filename which already exists, a warning “File exists - are
you sure you wish to continue” is displayed.
If YES is selected, the configuration will be saved.
To cancel, change OK to OFF and enter new filename. See "Accessing
Directories and Selecting Files " page 165.
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HOW TO:

Using Instrument and Disk Storage
Recalling Configuration from Disk

Recalling Configuration from Disk

The procedure below shows you how to recall mesurement settings from a
configuration file stored on disk.

FUNCTION FLOPPY DISK
DISK OPERATION RECALL
FILE TYPE CONFIGURATION
NAME [@ILENAME. CNF
Select OK to perForm operation OFF
A:\
LABEL: FREE: Bytes

STATUS:

CONF 16~ GRAPHICS] MULTIPLE]
URAT 10N - WINDOW

1 Choose the directory that contains the configuration file to be recalled. See
"Accessing Directories and Selecting Files " page 165.

2 Choose DISK OPERATIOIFISSNNNY FILE TYP[Se]NFIPYSIe and
enter your choice of filename usi RSOV
=

The filename can contain up to 8 alphanumeric characters.

The filename extension is fixed as .CNF.

3 To recall the configuration from disk to instrument, chcSIdl
The recall operation can be verified by checking the relevant display settings.
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Copying Configuration from Instrument Store
to Disk

Description If you have a configuration stored in the instrument store that you wish to use on
another instrument, you can copy it to disk. The configuration can then be
downloaded from the disk in to another OmniBER 720 with the same options as the
original instrument.

FUNCTION FLOPPY DISK
DISK OPERATION FILE
COPY
FROM: CONFIGURATION
N 1
TO:
NAME FILENRME. CNF
Select OK to perForm operation OFF
A:\
LABEL: FREE: Bytes

STATUS:

R N

HOW TO: 1 Choose the directory to receive the configuration file. See "Accessing
Directories and Selecting Files " page 165.

2 Choose DISK OPERATIONFNE [ EeNEENNEN and enter the

Instrument Store number usi[BIZSRIE=PElN and[INERZXS=bIeil or
presgSET] and use the pop-ugeypad.
The Stored Settings description appears alongside the store number.

If required the description can be modified us KUVl IN2SK RG]
[ PREVIOUS CHAR or pres$SET) and use the pop-ukeypad.

The description can contain up to 24 alphanumeric characters.

3 Enter the chosen filename us GRSV NERIG DR or
presgSET] twice and use the pop-leypad.
The file name can contain up to 8 alphanumeric characters.

The filename extension is fixed as .CNF.
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4 To copy the configuration from instrument to Disk choSld]
If you have entered a filename which already exists, a warning “File exists - are
you sure you wish to continue” is displayed.
If YES is selected, the data on the Disk will be overwritten.
If NO is selected, the operation is aborted.

176



Using Instrument and Disk Storage
Copying Configuration from Disk to Instrument Store

Copying Configuration from Disk to Instrument
Store

Description If you have a configuration stored in the instrument store and you want to use it on
another instrument, copy the configuration to disk. The configuration can then be
downloaded from the disk to another OmniBER 720 with the same options as the
original instrument.

FUNCTION FLOPPY DISK
DISK OPERATION FILE
COPY

TO: CONFIGURATION

G ATMTEST. .. i vvvivvrnnnnnrnnrnnns
FROM:

NAME FILENRME. CNF
Select OK to perForm operation OFF
A:\
LABEL: FREE: Bytes

STATUS:

R N

HOW TO: 1 Choose the directory containing the configuration file. See "Accessing
Directories and Selecting Files " page 165.
2 Choose DISK OPERATIO! M FENGEENEEIE  and enter the

Instrument Store number usi[ESFNI=pIeil andINE=Z=bElRl or
presgSET] and use the pop-ugeypad.
Enter a description of the configuration uj PREVIOUS CHAR

[ NEXT CHAR| or pres¢SET) and use the pop-ukeypad.

The description can contain up to 24 alphanumeric characters.

3 Enter the filename the configuration is to be copied from using
[ PREVIOUS CHAR or pres§SET), highlight the file to
be copied on the file manager display and
The file name can contain up to 8 alphanumeric characters.
The filename extension is fixed as .CNF.
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Using Instrument and Disk Storage
Copying Configuration from Disk to Instrument Store

4

To copy the configuration from Disk to instrument, cho

If you have entered a instrument store number which already contains a
configuration, a warning “Are you sure you wish to continue” is displayed.
If YES is selected, the data in the instrument store will be overwritten.

If NO is selected, the operation is aborted.
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HOW TO:

Using Instrument and Disk Storage
Managing Files and Directories on Disk

Managing Files and Directories on Disk

File and directory structures allow you to store information in an organized manner
on disk - helps speed up the transfer of data between the instrument and the disk
drive.

It is recommended that you create a directory structure as an aid to efficient file
management particularly when the disk is moved to a PC.

Creating a Directory on Disk

FUNCTION FLOPPY DISK
DISK DPERATION FILE
CREATE DIRECTORY
NAME SONET
Select OK to perform operation OFF
A:\
LABEL: FREE: Bytes

STATUS:

™
1 Press(OTHER] , then select FLOPPY DISK.

2 Choose DISK OPERATIOIFNE FREAERLESR

3 Enter the directory name usi EREVCNERRAY NESIGAR or

pres§SET] and use the pop-ugeypad.
The directory name can contain up to 8 alphanumeric characters.

4 To create the directory chooSJd]
This will create a sub directory of the directory displayed at the bottom of the
display. In this example A\ASONET will be created.
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NOTE

HOW TO:

Using Instrument and Disk Storage
Managing Files and Directories on Disk

Deleting a Directory on Disk

Obsolete Directories should be deleted as an aid to efficient file management.

FUNCTION FLOPPY DISK

DISK DPERATION FILE
DELETE
DELETE DIRECTORY

Select OK to perForm operation OFF

A:\
LABEL: FREE: Bytes

STATUS:

il N

A directory cannot be deleted until all the files within the directory have been deleted.
See "Deleting a File on Disk " page 182.

1 Choose the directory you wish to delete (it will appear on the display). See
"Accessing Directories and Selecting Files " page 165.

2 Choose DISK OPERATIONEIE BENSHE PEEEPREGERY -

3 To delete the directory choo[SJdl
A warning “Are you sure you wish to continue” is displayed.
If YES is selected, the directory is deleted.
If NO is selected, the operation is aborted.
This prevents accidental deletion of a wanted directory.
If the directory is not empty the messages “delete directory failed
not empty” are displayed.

directory is

4 If files need to be deleted to prepare the directory for deletion. See "Deleting a
File on Disk " page 182.
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HOW TO:

Using Instrument and Disk Storage
Managing Files and Directories on Disk

Renaming a File on Disk

Files can be renamed as an aid to efficient file management.

FUNCTION FLOPPY DISK
DISK DPERATION FILE

RENAME
FROM: NAME FILENRME. CNF

TO: DIRECTORY A:\
NAME FILENAME. CNF

Select OK to perForm operation OFF

A:\
LABEL: FREE: Bytes

STATUS:

L
1 Press(OTHER) , then select FLOPPY DISK.

2 Choose DISK OPERATIONEIE EENAE.
3 Enter the FROM filename usilFREVVEER NESEG] or

Choose the directory which contains the file to be renamed. See "Accessing
Directories and Selecting Files " page 165. Move the highlighted cursor to the

file to be renamed and preS&T) to return to th([FIE FENANE display.
The filename, with extension, can contain up to 12 alphanumeric characters.

4 Choose the directory in which to locate the renamed file (it will appear on the
display). See "Accessing Directories and Selecting Files " page 165.

5 Enter the TO filename usirEREVCNEIGR NER or
pressSET] twice and use the pop-leypad.
The filename can contain up to 8 alphanumeric characters.

The file extension is fixed to the FROM filename extension.

6 To rename the file choo{eTd]
If you have entered a filename which already exists, a warning “File exists - are
you sure” you wish to continue is displayed.
If YES is selected, the data in the file will be overwritten. If NO is selected, the
operation is aborted.
This allows you the opportunity to verify before renaming.
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HOW TO:

Using Instrument and Disk Storage
Managing Files and Directories on Disk

Deleting a File on Disk

Obsolete files can be deleted as an aid to efficient file management.

FUNCTION FLOPPY DISK

DISK DPERATION FILE
DELETE
DELETE FILE

NAME FILENRME. EXT
Select OK to perForm operation OFF
A:\
LABEL: FREE: Bytes

STATUS:

L
1 Press , then select FLOPPY DISK.

2 Choose DISK OPERATIONENE FEEE FEEEENT

3 Choose the directory containing the file to be deleted. See "Accessing
Directories and Selecting Files " page 165.

4 Enter the filename to be deleted usEREVSNEIGAY NEIRR:

or pres$SET) , highlight the file to be deleted on the file manager display,
and pres§SET] .

The file name can contain up to 12 alphanumeric characters, including the
filename extension.

5 To delete the file chooseldl
A warning “Are you sure you wish to continue” is displayed.
If YES is selected, the file is deleted.
If NO is selected, the operation is aborted.
This prevents accidental deletion of a wanted file.
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HOW TO:

NOTE

Using Instrument and Disk Storage
Managing Files and Directories on Disk

Adding Descriptors to Disk Files

When storing configurations or graphics on disk, you can give them an easily
remembered descriptor for identification at a later date.

Descriptors can be added to .CNF and .SMG files.

FUNCTION FLOPPY DISK
DISK DPERATIDN FILE
PROPERTIES

DISPLRY DPTIDN FILE DESCRIPTOR
FILE NAME FILENRME. CNF

DESCRIPTOR ... .iviiieiininnnnn
Press SET to select Filename popup
Select OK to perForm operation OFF
A:\
LABEL: FREE: Bytes

STATUS:

TIME FILE MULTIPLE]
g DATE DESC WINDOW

1 Choose the directory containing the file you wish to add the descriptor to. See
"Accessing Directories and Selecting Files " page 165.

2 Choose DISK OPERATIONENE ERSEENEY and DISPLAY OPTION
[ FILE DESCRIPTORE

3 Move the highlighted cursor to the FILE NAME DESCRIPTOR field.

Enter the file descriptor usirEREVEIEEG DB or
pressSET] , highlight the file required on the file manager display, and press

(SET].

4 Move the highlighted cursor to Select OK to perform operation and choose OK.
The File List will show the descriptor instead of the TIME and DATE information
as long as FILE DESCRIPTOR is selected.

This slows down the updating of the display.
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Selecting and Using "OTHER" Features
Coupling Transmit and Receive Settings

Coupling Transmit and Receive Settings

Description When generating and measuring at the same interface level, you can have the
transmit and receive settings coupled together. Any settings change made on the
transmit display will automatically occur on the receive display. Any settings
change made on the receive display will automatically occur on the transmit display.

This function is available on th@THER SETTINGS [zl display.

FUSCT [ % SCTT IRGS COHTRIN

TREHEHITTER AHD RECEIMER | LOFLEY |
FECEIVER COUPLED TO TRAMIHITTER

IHOEF=  COMPLED M
EHDENT

HOW TO: Choose TRANSMITTER AND RECEIVE|[SNEIER]
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Selecting and Using "OTHER" Features
Setting Time & Date

Setting Time & Date

Description When making Bit error measurements and recording results you can have certain
events timed chronologically, for example, Alarms; Error Seconds.

The capability to set the Time and Date is provided ofaneER) [HNEERSE

display.
| FLURCT [ TIRE & (AT
CLOCE WOOE SETLP

TIHE EE\:E‘E:E-“!
DETE S—TuL-49

“biort . Dinir. = ==p oo |

HOW TO: 1 Choose CLOCK MODE and set the Time and Date )
| — B — W NCrease [ o R DEcReASE DG |

2 Choose CLOCK MODIFINJ] to complete the setting of Time and Date.
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Selecting and Using "OTHER" Features
Enabling Keyboard Lock

Enabling Keyboard Lock

Description You can protect the measurement settings from interference during a test.
This function is provided in the OmniBER 720 on [B@HER

MISCELLANEOUS [IEJEWA

The following keys are not affected by Keyboard Lock:

« Display keyd TRANSMIT] {RECEIVE) {RESULTS] (GRAPH] [OTHER]
« cursor keys [«=) and(=)

* [SHOW ) [(PAPERFEED] [LOCAL) [ SMART TEST ]

The following display functions are not affected by Keyboard Lock:

+ RESULTS type on thlRESULTS) display

« KEYBOARD LOCK on thdOTHER] display

FURET[ [ M| oL LHEQUS

EEFBNRD LOCe P
SEEF OH RECEIVET ERRIR [

[HEAME [S1 LOOPCODE

LSENTS COWPATIBILATY oFF
SUSPERD TEST OM SIGMAL LOSS  9FF
REI=L FLSILT EHABLE orr
RAIF=L RESILT EWRBLE oFF

GREPH STORAGE RESDLUTDON COMFRESE
HOTE: mtoarlng gragh results sith Full
resnolublon will reduce sbormge cegacliby
PRES PILARITY u.5.

— 'y
iz M ity

HOW TO: Choose KEYBOARD LOCKSIN-
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Selecting and Using "OTHER" Features
Enabling Beep on Received Error

Enabling Beep on Received Error

Description You can have an audible indication of an error which is particularly useful when the
display on the test set is hidden from view.

This function is provided in the OmniBER 720 on @@HER)

MISCELLANEOUS [IEEWA

FUSCT N B L LRSS

EEFBNRD LOCe QFF
SEEF OH RECEIVET ERRIR [ o]

[HEAME [S1 LOOPCODE
LEEHTS COMPATIBELATY oFF

SUSPERD TEST OM SIGMAL LOSS  9FF
REI=L FLSILT EHABLE orr

AlF=L RESILT EWRBLE oFF
OREPH STORRGBE RESOLUT IOH COWFRESS
HOTE: mtoarlng gragh results sith Full

resnolublon will reduce sbormge cegacliby
PRES PILARITY u.5.

W L

HOW TO: Choose BEEP ON RECEIVED ERR([SINN-
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Selecting and Using "OTHER" Features
Suspending Test on Signal Loss

Suspending Test on Signal Loss

When running a test, you can choose to suspend the test during periods of signal
loss.

This function is available on theTHER| [MISS=SINXI=eNEN display.

FURCT [ OM Bl OLLMRESUS
KEEFBMRD LOCE oFF
SEEP OH RECEIVER ERRCA OFF
[HEAME P31 LOOPCODE
LEENTS CONPATIBELITY oFF
SUSPERD TEST OM SIGuAL LO%S q—
AEI=L RISILT EMABLE
RI'F=L RESILT EMRBLE OFF

GREPH STORAGE RESDLUTDON COMFRESE
HOTE: mtoarlng gragh results sith Full
resnolublon will reduce sbormge cegacliby
PRES PILARITY u.5.

N

y lI:|f'l' 1 1] “

HOW TO: Choose SUSPEND TEST ON SIGNAL LO[s\N
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Selecting and Using "OTHER" Features
REI-L/MS-REI Result/Enable

REI-L/MS-REI Result/Enable

Description Before running a test, you can choose to enable or disable the SDH measurements of
MS-REI and MS-AIS or the equivalent SONET measurements of REI-L/AIS-L .

This function is available on theTHER| [JISS=SINXI=eNEN display.

FURET[ [ M oL LHEQUS
EEVBIMRD LOCH oFF
SEEF OH RECEIVET ERRIA FF
[HEAME P31 LOOPCODE
LEENTS CONPATIBELITY oFF
SUSPERD TEST OM SIGHAL LOSS  oFF

RLE=L FLFILT CHARLE
R1F=L RESILT EWRBLE

GREPH STORAGE RESDLUTDON COMFPRESE
HOTE: mtoarlng gragh results sith Full
Ir‘lt‘:g]:l.hL:: II. L1l reduce mbormge g.:l LEy
o A
i o "NinoH
HOW TO: Choose MS-REI/MS-AIS or REI-L/AIS-L ENABLI[SN as required.

When set t@DFF, the MS-REI and REI-L measurements are suppressed.
Cumulative, Short Term and Analysis measurements are affected alike.

The MS-REI measurement is twinned with B2-BIP with regard to the G.826 PUAS
measurement. This results in the B2-BIP PUAS measurement shiyfinghen
MS-REI is set tdOFF.
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Selecting and Using "OTHER" Features
Graph Storage Resolution

Graph Storage Resolution

Description The total graphics store capacity is normally 20.000 events. If GRAPH STORAGE
RESOLUTIONFU[MW is selected the capacity reduces to 10,000 events.

FURET [ OM A SEOLLMRESUS
KEYBMRD LOCE OFF
SEEP OH RECEIVER ERRIA OFF
[HEAME P31 LOOPCODE

LEENTS CONPATIBELITY BFF
SUSPERD TEST O SIGHAL LOSS  §FF
AEI=L RISILT EMABLE oFF
RI'F=L RESILT EMRBLE OFF

GREPH STORAGE RESDLUTDON ﬁqﬂ
HOTE: mtorlng gragh results sith Full
resnolublon will reduce sbormge cegacliby
PRES PILARITY u.5.
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Selecting and Using "OTHER" Features
PRBS Polarity Control (Option 003 only)

PRBS Polarity Control (Option 003 only)

You can select PRBS patterns with NORMAL or INVERTed polarity from the
TRANSMITTER and RECEIVER windows.

The definition of NORMAL and INVERTed differs between ITU-T 0.150 and
common practice usage in the United States of Americalfet and 23-1 PRBS
patterns.

The PRBS polarity control allows the user to select which definition is used on the
TRANSMITTER and RECEIVER windows.

The ITU-T 0.150 standard specifies that the NORMAL or default for all PRBS
patterns should be inverted. This will produce a longest string of n-1 consecutive
zeros in a 21 PRBS pattern. Therefore selecting INVERT with an ITU-T pattern
will produce a longest string of n-1consecutive ones itk @attern.

The ITU-T definition also applies in the US, except f&#-2 and 2°-1 PRBS

patterns. Through common practice, NORMAL indicates that the PRBS pattern is
non-inverted. Therefore when the 'US' PRBS polarity control is enable and
NORMAL is selected for these two patterns on the TRANSMITTER, a longest
string of n-1 consecutive ones is produced. The pattern has to be INVERTed in
order to produce a longest string of n-1 consecutive zeros.

FURET[ [ M| SCELLAREQUS
EEVBIMRD LOCH FF
SEEF OH RECEIVET ERRIA FF
[HEAME P31 LOOPCODE
LEENTS CONPATIBELITY oFF
SUSPERD TEST OM SIGHAL LOSS  OFF
REI=L BLSILT EHABLE Brr
RI'F=L RESILT EMRBLE OFF
GREPH STORREE RESDLUTIOW COWFRESS

HOTE: mtoarlng gragh results sith Full

resnolublon will reduce sborspe cesacliy
PRES PILARITY .i]li

iTu=T B, 5. ﬁﬁw
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Selecting and Using "OTHER" Features
Setting Error Threshold Indication

Setting Error Threshold Indication

Description When making error measurements, you can have an indication of when an error
count or error ratio threshold has been exceeded. You can set the OmniBER 720 to
indicate this by a color change, from yellow to red, of the bar ofG&&PH)
display and the result on tfRESULTS]  display. You can choose the thresholds at
which the color change occurs.

The Count and Ratio selections are independent.

This function is available on theTHER ] COLOR CONTROL display.

FURET | (% COLOR CORTATIL
[ILCA EMSAMCE RESULTS N
[OUNT THSESHOLD gada
FATIO THRESHOLO
LOLEA FALETTE Tl
DEFFLMY FRIGHTHESS FULL

TR 1= L] in=n 191 M

HOW TO: 1 Choose COLOR ENHANCE RESULTSINE
2 Choose the COUNT THRESHOLD and RATIO THRESHOLD.
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HOW TO:

Selecting and Using "OTHER" Features
Setting Screen Brightness and Color

Setting Screen Brightness and Color

The OmniBER 720 screen can be set to single or two color using the COLOR

PALETTE selection on th©THER) [SeJEeLXeeIieIMl display.

The screen brightness can be set to full or half brightness.
The half brightness setting is used when the room brightness is such that half
brightness is desirable and will also prolong the life of the screen.

If the brightness is set to FULL and there have been no key presses in the last hour,
then the screen automatically dims to the half brightness level and the status
message “Display set to half brightness” is shown. Any key press will return the
screen to full brightness.

This function is available on th©THER ] COLOR CONTROL display.

FURCT | (% COLOR CORTEDL
[OLOA EWSAMCE RESULTS iy
[OUNT THRESHOLD igbda
FATIO THREEZHOLD a3
COLEA PALETTE WO

OEFPLAY BRIGHTHESS [ TFULL |

Choose the DISPLAY BRIGHTNESS to suit the operating environment.
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Selecting and Using "OTHER" Features
Dumping Display to Disk

Dumping Display to Disk

Description The chosen display may be stored on disk in bitmap format using the Screen Dump
feature of the OmniBER 720. Logging and Floppy Disk must be set up for screen

dump. The current display is stored on disk . is pressed.

FURCT [ L —
LOGEIRE SETUR COHTROL
LOZO1KE OFF

LOZ DW DEMAHD E
SCREEN DUNF DESTIMATION [/}
21 TR COAFRESSION IRLED i

H DUsP

Tina
“H

ETRED SETTiRES FLorey LOGEHG: RIRE w
SLTTINES CONTFOL Dy Ty

HOW TO: 1 Choose LOGGING SETUBEY®E and LOGGING PCRIEY on the
(OTHER), display.

2 Choose LOGGING SETU[le]islel] LOG ON DEMAND
ESESENNR on theOTHER] [RSIEEE display.
3 If compression is required to save disk space, select BITMAP COMPRESSION

(RLE) M-
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Selecting and Using "OTHER" Features
Dumping Display to Disk

FURCT {0 L —
115K OPERATION SE
FILE TYFE SLEEER ILURS
HH=r F |LEH®HE , =
iWF DIR @
3NF FILE: ‘E[I.HPIEEEI BEP
I
LHEEL : iz labml FREE: unkncuan Egbem
1 STEF.-EIJ SETTIRES FLorey LOGEHG: RIRE w
SLTTINES CONTFOL Dy Ty

4 Choose the directory in which to save the Screen Dump. See "Accessing
Directories and Selecting Files" page 165.

If you wish to enter your own choice of filename, choose DISK OPERATION

| EE e vPr S

You have the option of an auto generated filename or entering your chosen filname.
The file name can have a maximum of 8 characters.

The file extension is fixed as .BMP.

The file name must satisfy DOS requirements, that is, there must be no spaces or
other illegal characters.

6 Move the highlighted cursor to NAME and enter the filename using

[ PREVIOUS CHAR f NEXT CHAR]| or pres$SET) twice and use the
pop-upkeypad.

7 Choose the display you want to store on disk and
After a few second the message “SAVING SCREEN DUMP . . . (XX%
COMPLETE)" is displayed.
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HOW TO:

NOTE

Selecting and Using "OTHER" Features
Running Self Test

Running Self Test

Before using the OmniBER 720 to make measurements, you can run Self Test ALL
TESTS to ascertain the integrity of the OmniBER 720. These tests take
approximately 1 hour to complete depending on the options fitted.

Alternatively you can run Confidence Tests which only takes 2 to 3 minutes to
complete. This is not a full verification but performs BER measurements with
internal and external loopbacks fitted.

FUSCT [ % SCLF TEST

TEST TYFE -am
TEST HUSEER
SUETEST HUMBER

TEST STATLUS ﬁ-EHD?

PRISS TeE (EESEER XY TD START TESTIMG

LHELIRLG W0 HLL
ik
fLL 1] G N i, [ PL
TESTS TESTS TESTS TESTS siTiNG | MiHDOH
Run ALL TESTS

1 Choose TEST TYP[NIRIESEY on theTHER) EENGRIESl  display.

2 Insert a formatted disk into the instrument disk drive.

3 Connect Optical OUT to Optical IN via a 15 dB attenuator.
If any or all of these connections are not made the OmniBER 720 will FAIL Self Test.

4 Pres§rUN/STOP] to activate the Self Test. TEST STATUS RUNNING will be
displayed.
The information pertaining to TEST TYPE, TEST NUMBER and SUBTEST
NUMBER will change as the Self Test progresses.
If the OmniBER 720 is functioning correctly, after a time of at least 1 hour, TEST
STATUS PASSED is displayed.
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Selecting and Using "OTHER" Features
Running Self Test

If TEST STATUS [FAIL nnn] is displayed, the OmniBER 720 should be returned
to a service office for repair.

FUSCT [ % SCLF TEST

TEST TVFE L I
TEST HUFSER
SUETEST HUMBER

TEST STATLUS ﬁ-E HD‘I’

PRISS TeE (EESEER XY TD START TESTIMG

CHELIRG 1WwFD [BHF. TEST

H " r n é

WiTs  TESTS  TESTE TESTS  GATING | MEMDON
HOW TO: Run Confidence TESTS

1 Choose TEST TYP[SNERIES on tfeTHER) EENRIESE  display.

2 Insert a formatted disk into the instrument disk drive.
3 Connect Optical OUT to Optical IN via a 15 dB attenuator.
4

Pres§rUN/STOP) to activate the Self Test. TEST STATUS RUNNING will be
displayed.

The information pertaining to TEST TYPE, TEST NUMBER and SUBTEST
NUMBER will change as the Self Test progresses.

If the OmniBER 720 is functioning correctly, after a time of 2 to 3 minutes, TEST
STATUS PASSED is displayed.

If TEST STATUS [FAIL nnn] is displayed, the OmniBER 720 should be returned
to a service office for repair.
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NOTE Each individual self test requires unique loopback connections. To obtain a list of the
connections required move the highlighted cursor to CABLING INFO and press
(SET). The Loopbacks list will appear on the display.

FURCT O SOLF TEST

TEST TYFE BER TESTS

TEST HUSSER L

SUETEST HUMBER =

TEST 4TATLE REANY
T ——

OFTECE. | BTTFPACE FDBLLE COVSIET B .
SR AP RS i

A T RS s
PO R T RS

P N
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Appendix A

Background Patterns

The following tables list the background patterns available when selecting specific
foregrounds.



Background Patterns

SDH Operation

Table 3 AU-3 Background Patterns
Foreground Background choice in Background choice in
Foreground AU-3 other AU-3s
AU-3 | e TU-11, TU-12 Mapping or
AU-3 Word (8 bit user
programmable word).
TU-2 Pattern in other TU-2s is numbered. TU-11, TU-12 Mapping or

They contain the word 1INNNNNX,
where NNNNN is the binary number of
the TU.

AU-3 Word (8 bit user
programmable word).

TU-12 (2 Mb/s)

TU-12 structure, unframed with 2E15-1,

TU-12, TU-11 Mapping or

Unframed 2E9-1 PRBS or 1100 word pattern in all |AU-3 Word (8 bit user
information bits. programmable word).
TU-11 (DS1) TU-11 structure, D4 framed with 2E15- (TU-12, TU-11 Mapping or
Unframed 1, 2E9-1 PRBS or 1100 Word pattern in |AU-3 Word (8 bit user
other TU-11s. programmable word).
Table 4 TUG-3 Background Patterns
Foreground Background choice in Background choice in
Foreground TUG-3 other TUG-3s
TUG-3 | e TU-11, TU-12 Mapping or
TU-3 Word (8 bit user
programmable word).
TU-2 Pattern in other TU-2s is numbered. They contain the word

11INNNNNXx, where NNNNN is the binary number of the TU.
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Background Patterns

Table 4

TUG-3 Background Patterns

Foreground

Background choice in
Foreground TUG-3

Background choice in
other TUG-3s

TU-12 (2 Mb/s)

TU-12 structure, unframed with 2E15-1,

TU-12, TU-11 Mapping or

Unframed 2E9-1 PRBS or 1100 word pattern in all |TU-3 Word (8 bit user
information bits. programmable word).
TU-11 (DS1) TU-11 structure, D4 framed DS1 with  [TU-12, TU-11 Mapping or
Unframed 2E15-1, 2E9-1 PRBS or 1100 Word TU-3 Word (8 bit user
pattern in other TU-11s. programmable word).
SONET Operation

STS-1 SPE Background Patterns

They contain the word 1INNNNNX,
where NNNNN is the binary number of
the TU.

Foreground Background choice in Background choice in
Foreground TUG-3 other AU-3
STS-1SPE | e VT-1.5, VT-2 Mapping or
SPE Word (8 bit user
programmable word).
VT-6 Pattern in other VT-6s is numbered. VT-1.5, VT-2 Mapping or

SPE Word (8 bit user
programmable word).

VT-2 (2 Mb/s)
Unframed

VT-2 structure, unframed with 2E15-1,
2E9-1 PRBS or 1100 word pattern in all
information bits.

VT-2, VT-1.5 Mapping or
SPE Word (8 bit user
programmable word).
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Background Patterns

STS-1 SPE Background Patterns, continued

Foreground Background choice in Background choice in
Foreground TUG-3 other AU-3
VT-1.5(DS1) |VT-1.5 structure, D4 framed with 2E15- | VT-2, VT-1.5 Mapping or
Unframed 1, 2E9-1 PRBS or 1100 Word pattern in SPE Word (8 bit user

other TU-11s.

programmable word).

204




Appendix B

ETSI/ANSI Terminology

A table of ETSI terms with their ANSI equivalents.



ETSI/ANSI Terminology
ETSI/ANSI Conversion and Equivalent Terms

ETSI/ANSI Conversion and Equivalent Terms

Introduction

Refer to the table given in this appendix for an explanation of equivalent SDH/
SONET terms.

ETSI: European Telecommunications Standards Institute.

ANSI: American National Standards Institute.

ETSI Term ANSI Term
AU-3 STS-1 SPE + H1, H2, H3
AU-4 STS-3c SPE + H1, H2, H3
BIP (Bit Interleaved parity) CV (Code Violation)
High Order Path (HP / HO) STS Path
I-n Intra Office, (h=STM-n level) Intermediate Reach (IR)
L-n.1 or L-n.2 long haul LR long reach
Low Order Path (LP / LO) VT Path
LP-REI REI-V
M.S.P A.P.S
Multiplexer Section (MS) Line
Multiplexer Section Protection Automatic Protection Switching
MS-AIS Line AIS / AIS-L
MS-BIP Line CV/CV-L
MS-DCC Line DCC/DCC-L
MS-REI Line FEBE / REI-L
MS-RDI Line FERF / RDI-L
Multiplexer Section Overhead Line Overhead
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ETSI/ANSI Terminology
ETSI/ANSI Conversion and Equivalent Terms

ETSI Term ANSI Term
Network Node Interface Line Interface
OOF SEF (severely errored frame defect)
Path AIS / AU-AIS AIS-P
Path REI / HP REI REI-P
Path FERF / HP RDI RDI-P
Path IEC / AU-IEC IEC-P
Path Overhead Path Overhead
Regenerator Repeater
Regenerator Section (RS) Section

Regenerator Section Overhead Section Overhead

Remote Alarm Indicator RAI

RS-DCC Section DCC (DCC-S)
Section Overhead (SOH) Transport Overhead (TOH)
S-n.1 or S-n.2 short haul Short Reach (SR)

SOH TOH

STM-m OC-n/STS-n (where m=n+3form=>1
STM-0 STS-1

STM-1 OC3c/STS-3c

STM-4 OC-12/ STS-12

STM-16 0OC-48/ STS-48

Tributary Unit (TU) Virtual Tributary (VT)

TU VT

TU-11 VT 1.5

TU-12 VT 2

TU-2 VT 6
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ETSI/ANSI Conversion and Equivalent Terms

ETSI Term ANSI Term
TU-3 NONE
TU BIP VT BIP (CV-V)
TU RDI / LP-RDI RDI-V
TUG VT Group
TUG2 VT Group (12 columns)
TUG3 VT Group (86 columns)

TU multiframe
TU PATH AIS
VC

VC4

Virtual Container (VC)

VT superframe
VT AIS (AIS-V)
SPE

STS3C SPE

Synchronous Payload Envelope (SPE)
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Appendix C

Glossary of Terms

A brief explanation of terms and abbreviations used in the OmniBER 720.



Glossary of Terms

Glossary
Glossary

A

AAL ATM Adaptation Layer

ABR Available Bit Rate

ADDF Automatic Digital
Distribution Frame

ADM Add Drop Multiplexer

ADPCM Adaptive Differential
Pulse Coded Modula-
tion

AIM ATM Inverse Multi-
plexer

AlS Alarm Indication Signal

AMI Alternate Mark Inver-
sion

ANSI American National
Standards Institute

APS Automatic Protection
Switching

ASCII American Standard
Code for Information
Interchange

ATM Asynchronous Transfer
Mode

AU Administrative Unit

AU-AIS AU Pointer Justification
Event

AU-LOP Loss of AU Pointer

AU-NDF AU Pointer New Data
Flag

B

BBER Background Block
Error Ratio

BC Background Channel

BCD Binary Coded Decimal

BER Bit Error Rate

BERT
BIP
BPS
BPV

CAS

CBR
CCITT

CCs

CDT
CbhV
CEPT

CMI
Cco
CPE

CRC

CSES

D/l
DACS

dB
DCC

DCS

DDF

DDN

Bit Error Rate Testing
Bit Interleaved Parity
Bits Per Second
Bipolar Violation

Channel Associated
Signaling
Constant Bit Rate

Consultative
Committee on Interna-
tional Telegraphy and
Telephony

Common Channel
Signaling

Cell Delay Tolerance
Cell Delay Variation

Committee of Euro-
pean PTTs

Coded Mark Inversion
Central Office
Customer Premises
Equipment

Cyclic Redundancy
Check

Consecutive Severely
Errored Seconds

Drop and Insert

Digital Access and
Cross-connect Switches

Decibel

Data Communications
Channel

Digital Cross-connect
Switches

Digital Distribution
Frame

Digital Data Network
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Glossary

DTMF
DWDM
DXC

E

EB
EOW
ES
ESF

ESR
ETSI

FAS

FC
FDDI

FEAC
FEBE
FEC

FERF

GUI

H

HDB3
HEC
HO Path RAI

HO PTE

Dual Tone Multi
frequency Signaling
Dense Wave Division
Multiplexing

Digital Cross Connect

Error Block
Engineering Orderwire
Error Seconds

Extended Superframe
Format

Errored Second Ratio

European Telecommu-
nications Standards
Institute

Frame Alignment
Signal
Foreground Channel

Fiber Distributed Data
Interface

Far End Alarm Channel
Far End Block Error
Forward Error Connec-
tion

Far End Receive Failure

Graphical User Inter-
face

High Density Bipolar 3
Header Error Control
High Order Path
Remote Alarm Indica-
tion

High Order Path Termi-
nating Equipment

HO
HP-IB

HP-PLM

HP-RDI

HP-REI

HP-TIM

HP-UNEQ
Hz

ISDN

ISO

ITU

LAN

LO

LOF
LOP
LOS
LP-PLM

LP-RDI

LP-REI

LP-RFI

LP-TIM

LP-UNEQ
LSB

High Order

Hewlett-Packard Inter-
face Bus (IEEE 488)

High Path Payload
Label Mismatch

High Path Remote
Defect Indication

High Path Remote Error
Indication

High Path Trace Identi-
fier Mismatch

High Path Unequipped

Hertz (cycles per
second)

Integrated Services
Digital Network

International Standards
Organization

International Telecom-
munications Union

Local Area Network
Low Order

Loss of Frame
Loss of Path

Loss of Signal

Low Path Payload
Label Mismatch

Low Path Remote
Defect Indication

Low Path Remote Error
Indication

Low Path Remote
Failure Indication

Low Path Trace ldenti-
fier Mismatch

Low Path Unequipped
Least Significant Bit
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Glossary

LTE Line Terminal Equip-
ment

LT™M Line Terminal Multi-
plexer

M

MS Multiplex Section

MS-AIS Multiplex Section AIS

MSOH Multiplex Section
Overhead

MS-RDI Multiplex Section
Remote Defect Indica-
tion

MS-REI Multiplex Section
Remote Error Indica-
tion

MTBF Mean Time Between
Failures

MTIJ Maximum Tolerance
Input Jitter

MUX Multiplexer

N

NDF New Data Flag

NE Network Element

NFAS Non Frame Alignment
Signal

@)

OAM Operations, Adminis-
tration and Maintenance

ocC Optical Carrier

OH Overhead

OLTU Optical Line Terminal
Unit

OOF Out of Frame

os Operations System

P

P/AR Peak-to-Average Ratio

PBX

PC
PCM
PCN

PCR
PDH

PES

POH
POTS

PRBS
PSN
PSTN

PT
PTT

PTE

QoS

RAI
RDI
REBE
REI

RF
RS

Private Branch
Exchange

Personal Computer
Pulse Code Modulation

Personal Communica-
tions Network

Peak Cell Rate

Plesiochronous Digital
Hierarchy

Percentage Error
Second

Path Overhead

Plain Old Telephone
Service

Pseudo Random Binary
Sequence

Packet Switched
Network

Public Switched Tele-
phone Network
Payload Type

Public Telephone and
Telegraph

Path Terminating
Equipment

Physical Unit

Quality of Service

Remote Alarm Indica-
tion

Remote Defect Indica-
tion

Remote End Block
Error

Remote Error Indica-
tion

Radio Frequency
Regenerator Section
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Glossary

RSOH

RSTE

RS-TIM

RX

S/N

SCPI

SDH

SDXC

SEF
SES

SESR

SF
SOH
SONET

SPE

STE

ST™M

STS

SUT

TCM

Regenerator Section
Overhead

Regenerator Section
Terminating Equipment

Regenerator Section
Trace Identifier
Mismatch

Receiver

Signal to Noise Ratio

Standard Commands
for Programmable
Instrumentation

Synchronous Digital
Hierarchy

Synchronous Digital
Cross Connect

Severely Errored Frame

Severely Errored
Second

Severely Errored
Seconds Ratio

Super Frame
Section Overhead

Synchronous Optical
Network

Synchronous Payload
Envelope

Section Terminating
Equipment
Synchronous Transport
Module

Synchronous Transport
Signal

System Under Test

Tandem Connection
Monitoring

TDM
TDMA

TE
TMN

TOH
TU
TU-AIS

TUG

TU-LOM
TU-LOP
TU-NDF

TX

U
ul

VBR

VC-n
VP
VT
VXI

WAN
WDM

Time Division Multi-
plexing

Time Division Multiple
Access

Terminal Equipment

Telecommunications
Management Network

Transport Overhead
Tributary Unit

TU Alarm Indication
Signal

Tributary Unit Group
TU Loss of Multiframe
Loss of TU Pointer

TU Pointer New Data
Flag

Transmitter

Unit Interval

Variable Bit Rate
Virtual Channel
Virtual Container
Virtual Path
Virtual Tributary

VMEDbus Extensions for
Instrumentation

Wide Area Network

Wave Division Multi-
plexing
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A
A1A2 Boundary Function, 39, 81
Accessories, 16
Connection, 16
Alarm scan
SDH, 112
SONET, 113
Alarms - TCM, 121
Alarms & errors
SONET add, 43, 85
Analysis measurement
SONET, 106
APS messages
generation, 56, 98
monitoring, 35, 77
test function, 56, 98
AU-3 Background Patterns, 202
Automatic protection switch
message generation, 56, 98

B
B/G mapping selection SDH, 22, 61
B/G mapping selection SONET, 22, 61

Accessories, 16

ESD Precautions Necessary, 12

To the Network, 12
Connectors

Optical Interface, 13
Conventions, 11
Copy configuration

from disk to instrument, 177

from instrument to disk, 175
Coupling, 186
Create directory, 179

D
Date & time, 187
DCC
drop, 57, 99
insert, 57, 99
DCC Insert test function, 57, 99
Delete
directory, 180
file, 182
Directory
create, 179

Background mapping selection SDH, 22, delete, 180

61

management, 179

Background mapping selection SONET,Disk

22,61
Background Patterns, 201, 202, 203
Beep on received error, 189

C
Capture overhead, 40, 82
Centronics printer, 148
Cleaning Optical Connectors
Optical Connector cleaning, 15
Cold Start
Front Panel Soft Recovery, 17
Color control for error threshold indica-
tion, 194
Confidence tests, 199
Configuration
copy from disk to instrument, 177
copy from instrument to disk, 175
recall from disk, 174
recall from instrument, 162
store in instrument, 160
store on disk, 173
Connecting

accessing a directory, 165
accessing files, 165

adding descriptors to files, 183

frequency measurement, 107
Dumping display to disk, 196

E
Error Add - TCM, 120
Error Indication
Audio setting, 189
Error threshold indication
setting, 194
Errors & alarms
SONET add, 43, 85
Errors and alarms SONET test function,
43, 85
ESD Precautions
For the Service Engineer, 12
External printer
connecting to parallel port, 154

F
F/G mapping selection SDH, 22, 61
F/G mapping selection SONET, 22, 61
File

accessing, 165

delete, 182

descriptors, 183

management, 179

rename, 181
Foreground mapping selection SDH, 22,

61

copy configuration from instrument, 175 Foreground mapping selection SONET,

copy configuration to instrument, 177

22,61

copy graphics results from instrument,Format a disk, 163

171
create directory, 179
delete directory, 180
delete file, 182
format a disk, 163
label a disk, 164
managing directories, 179
managing files, 179
recall configuration, 174
recall graphics results, 170
rename a file, 181
save data logging, 152
save graphics results, 168
Drop
DCC, 57, 99
DSn

Frequency measurement, 107
Frequency offset

SONET, 42, 84

SONET line rate, 42, 84
Functional Tests (Smart Test), 27, 67

G

G.783 Pointer Sequences, 46

Glossary of Terms, 209

Glossary of terms, 209

graph storage, 192

Graph storage resolution, 192

Graphics
copy results from instrument to disk, 171
logging displays, 141
recall results from disk, 170
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recall stored results, 135
saving results to disk, 168
saving to instrument, 134
storage resolution, 134

viewing error & alarm summaries, 139

viewing the bar graphs, 137

H
H4 byte

sequence setting, 33, 75
HANDSET Connector, 16
HP path label monitoring, 35, 77
HP-IB printer, 149

|
Insert
DCC, 57, 99
Inserting Modules, 12
Internal printer
change paper, 155
logging, 150
print head cleaning, 158

J
J1, J2 bytes
setting, 33, 75
Jitter Tests (Smart Test), 27, 67

K
Keyboard lock, 188

L
Labeling a disk, 164
Labels, overhead monitoring, 35, 77
Laser apertures
Location, 14
Laser warning, 13
LID Connector, 16
Line overhead
insertion, 80
Location of Laser Apertures, 14
Lock keyboard, 188

Logging
content, 144
control, 144

device, 144, 146
error event, 143
graph displays, 141

on Demand, 146
Overhead Capture, 146
overhead snapshot, 146
Pointer Graph, 146
result logged, 144
results, 143
results snapshot, 146
selftest failures, 146
SONET Tributary Scan, 146
test period, 143
to Centronics printer, 148
to disk, 152
to HP-IB printer, 149
to internal printer, 150
to RS-232-C printer, 151
when, 144

LOH
insertion, 80

M
Managing
disk directories, 179
disk files, 179
Measuring
frequency, 107
optical power, 108
overhead BER, 102
SONET analysis, 106
Monitor
receive overhead, 34, 76
MSP messages
generation, 56, 98
monitoring, 35, 77
test function, 56, 98

(@)
Optical

clock stress, 54, 96

power measurement, 108
OPTICAL IN Connector, 14
Optical In port, 14
Optical Interface Connectors, 13
OPTICAL OUT Connector, 14
Optical Out port, 14
Overhead

all data, 32

all labels, 33, 75

APS messages monitoring, 35, 77

BER test, 102
capture, 40, 82
default transmit, 32, 74
H4 byte sequences, 33, 75
Labels monitoring, 35, 77
monitor receive, 34, 76
path monitor, 35, 77
path transmit, 33, 75
sequence generation, 38, 80
SOH monitor, 34
SOH transmit, 32
TOH transmit, 74
trace messages, 36, 78
transmit, 32, 74
Overhead capture
trigger, 40, 82
Overhead capture test function, 40, 82
Overhead sequence
repeat run, 38, 80
single run, 38, 80

P
Paper change
internal printer, 155
Parallel port
connecting Centronics printer, 154
Path overhead
capture and display, 40, 82
insertion, 80
POH
capture and display, 40, 82
insertion, 80
monitor, 35, 77
setting, 33, 75
Pointer adjustments
burst, 45, 87
G.783, 46
new pointer, 45, 87
offset, 45, 87

Pointer adjustments test function, 44, 86

Pointer graph, 52, 94
Pointer graph test function, 52, 94
Pointer Sequences, 48
Precautions

ESD when connecting, 12
Print head cleaning, 158
Printer

Centronics, 148
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Centronics, connecting to parallel port,
154

Centronics, logging to, 148

HP-IB, logging to, 149

internal, changing paper, 155

internal, cleaning print head, 158

internal, logging to, 150

RS-232-C, logging to, 151
Printer HP-IB, RS232,

ONLY Connector, 16

Printing results from disk, 153

PARALLEL

R
Recall
configuration from disk, 174
configuration from instrument, 162
graphics results from disk, 170
stored graph results, 135
Receive interface
SONET, 30, 70
Receive settings
Coupled to transmit, 186
REI-L enable/disable, 191
REI-L result enable, 191
Remote Control HP-IB, RS232, 10 BASE
-T Connector, 16
Removing Modules, 12
Rename a file, 181
Resolution, 192
Result, 191
Results Definitions
Trouble Scan, 103
RS-232-C
logging to printer, 151
Rx set up TCM, 122

S
S1 sync status monitoring, 35, 77
Save
configuration to disk, 173
data logging to disk, 152
graphics results to disk, 168
graphics results to instrument, 134
Screen dump to disk, 196
SDH
alarm scan, 112
Mapping selection, 22, 61
Self Test

confidence tests, 199
Self test, 198

Sequence generation test function, 38, 80

Sequences

Overhead generation, 38, 80
Settings (Smart Test), 27, 67
Short term period selection, 105
Signal, 28, 68
Signal Loss

suspending test on, 190

Synchronization source
SONET, 21, 61

T

Tandem Connection, 116

Tandem Connection Monitoring, 116

Tandem Connection Terminating Equip-
ment (TCTE) Testing, 127

TCM Access Point Identifier, 118

TCM Alarms, 121

Signal Quality (Smart Test), 27, 28, 67, 68TCM APId messages, 123

Smart Setup, 27, 67
Smart Test, 27, 67
SOH
Monitoring, 34
Setting, 32
SONET
alarm scan, 113
analysis measurement, 106
APS messages, 56, 98
DCC insert, 57, 99
errors & alarms add, 43, 85
frequency measurement, 107
frequency offset, 42, 84
line rate offset, 42, 84
Mapping selection, 22, 61
MSP messages, 56, 98
optical clock stress, 54, 96
optical power measurement, 108
overhead BER test, 102
overhead capture, 40, 82
overhead monitor, 34, 76
overhead sequences, 38, 80
overhead trace messages, 36, 78
overhead transmit, 32, 74
pointer adjustments, 44, 86
pointer graph, 52, 94
receive interface, 30, 70
thru mode, 24, 64
transmit interface, 20, 60
tributary scan, 109
Store
configuration in instrument, 160
configuration on disk, 173
Stress test test function, 54, 96
STS-1 SPE Background Patterns, 203
Suspending Test on Signal Loss, 190
Suspending test on signal loss, 190

TCM APId messages - detect, 123
TCM Errors, 120
TCM Test Capability in OmniBER, 116
TCM Tx Set up, 117
TCTE Sink/Source Testing, 132
TCTE Source Testing, 127
Test function
APS messages, 56, 98
DCC insert, 57, 99
errors & alarms SONET, 43, 85
MSP messages, 56, 98
overhead BER test, 102
overhead capture, 40, 82
pointer adjustments, 44, 86
pointer graph, 52, 94
sequence generation, 38, 80
stress test, 54, 96
Test period selection, 105
Test Timing, 105
Threshold indication setting, 194
Thru mode SONET, 24, 64
Time & date, 187
TOH
Setting, 74
Trace messages, 36, 78
Transmit interface
SONET, 20, 60
Transmit settings
Coupled to Receive, 186
Trouble Scan, 103
TUG-3 Background Patterns, 202

\
VGA Connector, 16
Viewing
bar graphs, 137
graphics error & alarm summaries, 139

217



Viewing TCM Errors and Alarms, 125

w
warning symbols, 14
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