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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

» 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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Product Description

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.
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The main features of this instrument are:

Multi-rate transmission testing from DSO0 to OC-48.
Concatenated payloads testing to OC-48c.

T-carrier testing.

Direct measurement of protection switching time.
Powerful thru-mode testing for SONET ring turn-up.
Comprehensive SONET overhead testing.

Packet over SONET (POS) and ATM payloads up to 2.5 Gb/s.
Fast access to key measurement tasks via Smart Test.
Optical power and line frequency measurements.

JO section trace for DWDM testing.

J1 and J2 path trace for network path testing.

Optional integrated graphical printer.

Transmit and Receive can be independently configured.
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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
TRANSMIT] jsed 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
"‘I - 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.
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Connecting to the Network

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.

16



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 moduf@{stical 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 modu@sical Outconnector.
» Arrange for service-trained personnel, who are aware of the hazards involved, to
repair optical cables.

17



CAUTION

NOTE

OPTICAL IN

OPTICAL oUT

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
power level of -3 dBm (-8 dBm for OmniBER 719A instrumen&gVER

EXCEED +3 dBm.

Accepts SONET signals OC-1, OC-3, OC-12 and OC-48.

Provides optical signals OC-1, OC-3, OC-12 or OC-48 at wavelength 1280 to
1335nm (1280 to 1330nm for OmniBER 719A instruments), and/or 1480 to 1580
nm (1530 to 1570 for OmnIiBER 719A instruments).

18



Connecting to the Network

Cleaning Optical Connectors

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

Description 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 719.

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 patrticles of
cleaning paper which may be present.

6 Replace the adapters on the flexible connector.

19



LID

VGA

HANDSET

Printer

HP-IB (GPIB),
RS232,
PARALLEL ONLY

Remote Control
HP-IB (GPIB),
RS232,

10 BASE -T

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.
Allows connection of a telephone handset for communication across the network.

The port selected for external printer use is not available for remote control.
See "Connecting an Printer to a Parallel Port " page 256.

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, STP patch lead, RJ45
cable should be used to connect the LAN port on the processor module marked
"10 Base-T".

20



Front Panel Soft Recovery (Cold Start)

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 719 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.
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OmniBER 719 Option Guide

OmniBER 719 Option Guide

This guide explains the features offered with each OmniBER Mainframe and its
associated options. There are three mainframes as follows:

e The 37719A
* The 37719B
* The 37719C

Mainframe test rate capability

Mainframe Test Rate Capability
37719A 2.5 Gb/s, 622 Mb/s, 155 Mb/s and 52
Mb/s
37719B 622 Mb/s, 155 Mb/s and 52 Mb/s
37719C 155 Mb/s and 52 Mb/s

Note that STS-1 and STS-3 electrical testing is included in
the base mainframe and that an optical option must be
ordered if you wish to test at OC-48 and OC-12.

Tributary test options

Option
PDH/T-carrier DS1, DS3, E1, E2, E3 013
E1l into DS3 mapping (also requires option 013) 014
Replaces BNC connector with WECO 560 620
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OmniBER 719 Option Guide

Optical interface
An optical interface must be ordered if a 37719A or 37719B is required.

Option
1310 nm only 104
1550 nm only 105
Dual wavelength 1310 nm/1550 nm 106
Replaces FC/PC adapters with SC 610
Replaces FC/PC adapters with ST 611
Jitter
Option
Adds jitter to all rates 200
ATM/POS
Option
ATM payloads (requires option 300
350)
POS payloads (requires option 310
350)
Advanced payload engine 350

Please note that in earlier versions of the OmniBER the list of ATM options
included options 300, 301 and 302. These options have now been merged into one
ATM option 300 (as listed above). A new Advanced payload engine option 350 has
been added which must be ordered with an ATM or POS option.
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OmniBER 719 Option Guide

Accessory options

Option
Remote HP Omnibook controller 600
RS-232-C, GPIB and LAN remote control 601
interfaces
80-column in-lid printer 602
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Setting the Interfaces

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



Description

TIP:

HOW TO:

Setting the Interfaces

Setting PDH/DSn Transmit Interface
(Option 013)

DSn transmit interface settings should match network equipment settings of Rate,
Termination and Line Code and determine the Payload to be tested.

To set the Transmitter and Receiver to the same interface settings (@DoER

SETTINGS CONTROL fcoupLED J

TREHIALTTER OuTPur PEHATEn
STRECT 'R JITIEA TEaT
| 3t 17 IRGS LT 100
SIEHEL 13 FHTTALML
[LOCs IHTEMSAL
TPYT LE

VEL FE3-H1
TEEMIHATIDH 750 UsMBSL  LISE [ODE E22%
FREQVERCY OFFSET 3FF

PAYLEAE TYPE  UWFRARED UsSTRIETORED
PATTERN B 35-1 PRES
FAES POLARLTY THd

=
MILTIPLE
IHD0E
1 Choose the required SIGNAL rate from 2 Mb/s, 8 Mb/s, 34 Mb/s Mb/s PDH, plus
DS1, DS3 T-carrier interfaces.

2 Choose the required CLOCK SYNC source, internally generated, externally
generated or recovered from the received PDH/DSn signal. If you select an
external clock source, connect the external source to the appropriate port on the
OmniBER clock module.

If DS1 or DS3 is chosen, choose the required OUTPUT LEVEL.

4 If you have chosen 2 Mb/s as the SIGNAL rate, choose the required
TERMINATION. (At all other signal rates the impedance is fixed).
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Setting the Interfaces
Setting PDH/DSn Transmit Interface (Option 013)

5 If you have chosen 8 Mb/s, 2 Mb/s or DS1 as the SIGNAL rate, choose the
required LINE CODE. (At 34 Mb/s and DS3 coding is fixed).

6 If required, choose the FREQUENCY OFFSET value.
See “Adding Frequency Offset to the DSn Signal” page 64.

7 Choose the required PAYLOAD TYPE.

If SR s required FRNER] must be chosen.

If is chosen the DSn test signal must be set up. See “Setting
Transmit Structured Payload/Test Signal” page 68.

If you have chosen 2 Mb/s, DS1 or DS3 as the DSn SIGNAL rate, the Framed
choice is expanded to provide a menu of framing types.

8 Choose the PATTERN type and the PRBS POLARITY.

Additional Patterns at DS1

9 If you select a DS1 SIGNAL, two 8-bit patterns and a 55 Octet pattern are added
to the list of available patterns. The 8-bit patterns are as follows:

Table 1 8-Bit Patterns
Type Pattern
1-in-8 F01000000
2-in-8 F01100000

Note 1: F indicates the position of the framing bit with respect to the 8-bit pattern
when the framed data is generated

Note 2: Both 8-bit patterns and the 55 Octet pattern can only be selected as a
payload for the whole DS1, i.e. they can not be selected as a pattern for an
individual 64 kb/s channel.

Note 3: Bit errors can be added to both 8-Bit and 55 Octet test patterns as with the
other available test patterns.

The 55 Octet pattern uses the Daly pattern as per ANSI T1.403

27



Description

HOW TO:

Setting the Interfaces
Setting DSn THRU Mode

Setting DSn THRU Mode

THRU mode is used to non-intrusively monitor DSn lines where no protected
monitor points are available.

Note that since THRU mode locks some user settings, you must set SIGNAL RATE
(DS1 or DS3), before selecting THRU mode.

Two modes of operation are possible:

Monitor Mode: This is when the Entire Frame Error Rate field is s€R#. In this
mode the received signal is passed through or transmitted unchanged, and the
instrument monitors errors and alarms as normal DS1 operation.

Full Frame Overwrite Mode: In this mode any bit in the entire frame can be
errorred at a user defined rate. The bit that is errorred can be any bit in the frame,
including the frame bit (hence the title of “Full Frame Overwrite”). The error rates
available are:

Data error rates: 1.0E-3, 1.0E-4, 1.0E-5, 1.0E-6, 1.0-E-7 and user programmable
in 0.1 steps from 1.1E-3 to 1.0E-9

TRAHEH I TTER QUTPUT PRS0
WHIN | STALCT'® | TEST

|SETTENGES SETTINES FURCT | O
FIEHAL [r3d THALU HIGE

EHTIFE FRAME EFROR RSTE EECEEEE

vius . =%
ore IE=3 1K= =5 LI Hﬂ.ﬁ&u

1 Make the required SIGNAL RATE choice on the PDH/DERANSMIT)
and(RECEIVE) displays.

2 Select THRU MODE as shown in the figure above.

3 Select an entire frame error rate from the choices given or use the USER softkey
to program an error rate.
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Setting the Interfaces
Setting SONET Transmit Interface

Setting SONET Transmit Interface

Payload Selection

One of the key features of the OmniBER 719 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. (STS-48c) 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 STS-48 (denoted STS-48c), the virtual container area
is entirely filled by a single STS-48c SPE. This STS-48c SPE consists one Path
Overhead and a single container capable of carrying a tributary signal operating at
rates up to approximately 2.5 Gb/s. Once assembled a STS-48c 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-3c SPE

test limit payload payload
10-14 48 days >2 years
10-13 4.8 days 77 days
10-12 11.6 hours 7.7 days
10-12 1.2 hour 18.5 hour
10-10 7 minutes 1.9 hours
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Setting the Interfaces
Setting SONET Transmit Interface

Description SONET 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 719 transmitter and receiver to the same interface
settings choos@THER| [EERINCXSeIIie
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).

TRAKSKITTER DUTFUT SOKET
WRIN |/ STAUCT'O TEST | OUERHERD
|SETT [KGS PAYLOAD | FURCTION  SETUP
SIGHAL  BC-12 Lol NI [HTERKAL

CLOCK  [WTERKAL
FREQUERCY OFFZET  OFF

FORECROURZ

RRFFIRLE &3 =1 MUTL. G
RESYRE Bl

5l OFFSET @ ppn
5T5-33 1 STS-18 1 UTGRFE 1 ET: L
T PINFLIORS L U TRUCTURES
PRTTERK 1= 8§

STRTUS F-Y
LATER LASER HULTIFLE
OFF T HINDOH

HOW TO 1 Make your choice of SIGNAL rate.

If Option 106, Dual Wavelength optical module, is fitted and an optical rate is
chosen, choose the required wavelength (1550 or 1310).
If STS-1 is chosen, choose the required interface level.

Choose[INi=:1E unleq THRU MODE S required] THRU MODE is

chosen, see "Setting SONET THRU Mode " page 37.

2 Make your choice of CLOCK synchronization 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
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Setting the Interfaces
Setting SONET Transmit Interface

Offset to SONET Signal” page 62.

4 Choose the require[FVINGRINE and PAYLOAD TYPE, then
EEIEEINE and 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 pressinGET)

—
s cursor kews to make selection. Press SET to accept settings.

STS5—n SFE Lawer Fawload Lager
Selection Selection

BULE FILLED

STS—12c SPE

140Mkbs
BULE FILLED

S-S
Ds3
BULE FILLED

STS-3c SPE

OC—1-"53T5—1

BULE FILLED

ZMias ASYMC
2Mo-s FLOART
LK FILLED

051 FLOAT
BULE FILLED

Use(=) and4=] to move between STS Layer choice, VT Layer choice and
Payload Layer choice. U§@¢] an¥] to choose the mapping.

Use(SET] to confirm your choice and return to [SeNEl [ANEERINE
display.

5 If VT-6 mapping is 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 required, choose DS1/2M/34M/DS3 OFFSET value. See “Adding Frequency
Offset to SONET Signal” page 62
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Setting the Interfaces
Setting SONET Transmit Interface

7 IfFULL 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.

8 Choose the payload framing under PAYLOAD TYPE or VT PAYLOAD.
If is requiredFRYYIE8] must be chosen.
If is chosen, the Payload test signal must be set up. See “Setting
Transmit Structured Payload/Test Signal” page 68.
If INSI=3l is chosen, see “Inserting an External DSn Payload/Test Signal”
page 74.
If you have chosen 2 Mb/s, DS1 or DS3 under Mapping, the Framed choice is
expanded to provide a menu of framing types.

9 Choose the PATTERN type and PRBS polarity.

TRARGRITTER DUTPUT SORET
m STRAUCT'D  TITTER TEST | OUERHEAD
| PAYLOAD FUHCTIOH | SETUR

FIERNL  OL=44 L] B LKTEHRKIL

CLOCK  EMTERKAL RTS 21 CLE

FREGUERLCY OFF3ET  OFF
ERCEEROUKD
BRCEGROURDE 5T5-1's UKEQUIFPER

FRTTERK [H OTHER UT-1.5s &15-1 PiES

10 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.

11 If VT mapping is chosen for the test STS, choose the PATTERN IN OTHER
VT's.

NOTE The definition of NORMAL and INVERTed polarity differs between ITU-T O.150
and common practice usage in the United States of America%drand 23-1
PRBS patterns (see "PRBS Polarity Control " page 309.
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Setting Jitter Transmit Interface

Description: You can add jitter to the transmitted DSn or SONET signal at DS1, DS3, 2 Mb/s,
Option 200 required 34 Mb/s, STS-3, OC-3, OC-12, and OC-48. You can source the jitter modulation

for jitter and option  internally or from an external source. Jitter measurement up to 2.5 Gh/s is available
013 for PDH/DSn.  when ATM or POS is selected as a payload.

TRARSARITTER DUTPUT SORET
HRILK STAUCT'D TEST JUEEHEAD
|SETTIRES PAYLOARD FUHCT IOW | SETUP
JITTEE ~ BMRILH JLITTEH
TTER
SIGHAL, FREGUERLCY [
MOSULRTION SOURCE [ RTERKEL
JITTER CONTROL OFF
RRKGE 2.8 I
ROSULRAT [ON FREGUERLCY 2 Hz
PRFLLTIRSE L.e@ L]
STATLS: A
MULTIPLE
HIMDOH
HOW TO: 1 If you are adding jitter to the DSn signal, set up the DSn transmit interface. See

Chapter “Setting PDH/DSn Transmit Interface (Option 013)”.

2 Ifyou are adding jitter to the SONET signal, set up the SONET transmit interface.
See “Setting SONET Transmit Interface” page 29.

3 Choose JITTER/WANDENIREY -
If you wish to add wander to the DSn or SONET signal, See “Setting Wander
Transmit Interface” page 35.

4 Choose JITTEF[SNE -
If you wish to perform a Jitter Tolerance measurement, choose

AUTo LIRSl . See “Measuring Jitter Tolerance” page 134.
If you wish to perform a Jitter Transfer measurement choose

EREEEREESIEN - See “Measuring Jitter Transfer” page 138.
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5 Choose the modulation source.

If adding jitter to the DSn signal 2SIV is chosen, connect the
external source to the MOD IN port of the DSn Jitter TX module. Up to 10 Ul of
external jitter modulation can be added at the MOD IN port.

If adding jitter to the SONET signal a|[EqJ=R00NM  is chosen, connect the
external source to the MOD IN port of the SONET Clock module. Up to 20 Ul of
external jitter modulation can be added at the MOD IN port.

If you have selected {[[IIERN Modulation Source, choose the JITTER
CONTROL setting required.

You can choose the jitter range, jitter modulating frequency and jitter amplitude
if [SIal is chosen.

If you choos<|SIERN . the OmniBER 719 will "sweep" through the ITU-T/
ANSI jitter mask (G.823 for PDH, GR-499 or G.824 for DSn, G.958, G.825 or
GR-253 for SONET) adjusting the jitter amplitude according to the jitter
frequency. With th(EIIER field selected, press SET on the instrument front
panel for a display of the jitter mask sweep (an example is given below).

TRAHSHITIER DUTPUT PEHATSN
HAIH STAUCT ') JLTTER TEST
|SETTIHES SETTIHES FUKCT I OH
JITTER # WANDER JITTER
JITTER [
SIBHAL FREQLERLCY 53
HOAAIH WTIfW <ramrr TRTraum
e I
. I L
h |
o o Syet) Choty. EXFN St SR
- I il
FIGIEEY Jitter mask sesks U5 propross | i
BULTIPLE
Wl

If you choos<|gJgel]l . you can choose the "spot" jitter frequency. The jitter
amplitude is adjusted and controlled according to your jitter frequency choice.

If, when using the SWEPT MASK capability, a problem occurs around a certain
frequency, this may require closer examination. Stop the sweep at that point by
choosing|ggell - You can then control the "spot" jitter frequency to make closer
examination of the problem.
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Setting Wander Transmit Interface

You can add Wander to the DS1 signal and the STS-3, OC-3,
OC-12 or OC-48 SONET signal. Wander is also available when you select an ATM
or POS payload.

TRARSHITTER OUTFUT PRH T
HRIIK STAUCT*O | TITTER TEST
|SETTIRES SETTINES FLUHLCT LOK
JITTER ~ BMRIEK KHRRZEH
RREER Ok
SIGKRL FREGQUERL'Y 5l
WRKZER RRSK | OFF |
HOSULRT[OW FREGUERLCY LZ5RRa Hz
HRPLLITIRE L. R L]
STATIES: L
OFF SPOT MULTIPLE

DSn Wander (DS1)

1 Set up the PDH transmit interface, choose CLOCK and select the SOURCE
required from the menu. If you select EXTERNAL connect the external source to
the REF IN port on the CLOCK module. See “Setting PDH/DSn Transmit
Interface (Option 013)" page 26.

2 Choose JITTER/WANDEAE -
If you wish to add jitter to the DSn signal, See “Setting Jitter Transmit Interface”
page 33.

Choose WANDEF[SINE -

4 Choose the WANDER MASK setting required.
You can choose the wander modulating frequency and wander amplitude if
& is chosen.
If you choosﬁ , you can choose the "spot" wander frequency. The wander
amplitude is adjusted and controlled according to your wander frequency choice.
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SONET Wander (STS-3, OC-3, OC-12, OC-48)

5 Set upthe SONET transmit interface. See “Setting SONET Transmit Interface”
page 29.

6 Choose JITTER/WANDEAE -
If you wish to add jitter to the SONET signal, see "Setting Jitter Transmit
Interface " page 33.

7 Choose WANDEF[EINY -

8 Choose the WANDER MASK setting required.
You can choose the wander modulating frequency and wander amplitude if

&R is chosen.

If you choose]ggelll , you can choose the "spot" wander frequency. The wander
amplitude is adjusted and controlled according to your wander frequency choice.
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Setting SONET 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 sel[elg@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.

TEEHEH | TTER QUTPUT SOHET

WHLH | STRUCT'3 | TITIER TEST QUERHERL
|SETTEHES PEFLOAL FUSLT IO | SETUF

SIGHAL  5T5-3 THALU HOEE
CLOCK  3T3-5 R

PHYLDAD DUERSAITE q_
Fi=+FOH CHARSEL (VERSRITE

CHTIRL TRNSC CREOR RATL  OFF

BH SIGHAL RE-TRAHEZMITTED UWCSAMIED.

ore ST5-3C £T%=1 UT=h AOAL mﬁ.ﬁm]

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: In this mode you can overwrite the payload as explained in
the following text. Any Path CV errors are recalculated before transmission. Use the
HOW TO procedure to setup your instrument for THRU Mode operation.

OC-1/STS-1, OC-3/STS-3
You can substitute a new payload, Section and Line Overhead (TOH) and Path
overhead (POH) in the received OC-1/STS-1 or OC-3/STS-3 signal for testing.

0OC-12,0C-48

The overhead and payload may be overwritten for STS-3¢c SPE and STS-1.
PAYLOAD OVERWRITE is not available for STS-12C or STS-48C.
TOH+POH CHANNEL overwrite is available for STS-12C and STS-48C.

TEERSEITTERE LETRLT SLal

THEY PLLE
CLELT
FEALEBL CETERRITT [AEET T |
Pe=Fie [eenni] CuERwE(1E  BFF

ERFPINE [ 515=3 FOLL 5F§

TorE s SRR TURED
57 SEERL, FIEST SCLOCT MW
STRET b FEVLBER FELBER BEDuE

o A

1 Make the required SIGNAL RATE choice, and select THRU MODE on the

SONET(TRANSMIT] display, See "Setting SONET Transmit Interface "
page 29.

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 SONET Transmit
Interface " page 29, 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 NI
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

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 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.

Allows you to quickly access the most commonly used instrument features such as:

3

Signal quality

Functional tests

Jitter tests

ATM tests

POS tests

Settings (stored, logging, Tx/Rx coupling and trigger output enable)

Connect the 37719A to the network and choose if necessary the required SONET
interface on the 37719A (Smartsetup will select PDH or SONET).

Pres§SMART TEST |.

et

Tlgnal Gualliy
Funccional TeaTs

Fun Sssrtaatuz

FTH parjlecsl seoap
ETH teata
M Sevep & Texce
etk iras

F 3

CAHCEL STRET

With Smartsetup highlighted, pr{EIIARIMl to auto-discoerinformation about
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the receive signaDr pres$sCANCEL| to exit Smart Tests.

An example of a typical display after choosing to RUN Smartsetup is shown below.
Note: The Path Trace information displayed is the one obtained the last time a
RESCAN was performed. If you have changed the input signal since the last
Smartsetup you must perform a RESCAN now. If you have selected a PDH/DSn
interface and a PDH/DSn signal is received, a tributary mapping display indicating
the framing and status of each tributary is given, see below.

Smnartamtup BE-1F (Opticall

STELE] Paalead | Pach trace

ET5-1 U

ET5-1 Hm
£T5-1 Unan
£75-1 Uneg

i P e

b it i -~
Smartamtup 053 wignal RE¥:
o

B Rt

HE B B B B B N

L T O

STRTLS .'f.
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If you select an individual tributary using the cursor control keys, and then select
SISRVENE ., the instrument exits smartsetup and sets the receiver to the framing
and status of the selected tributary.

To run a Smart Test (Signal Quality - Frequency Measurement):

1 Ensure a valid signal is connected to one of the instrument’s Receive ports.
2 PresgSMART 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.

aRrttmes

CRarbtemtup

Cptlicsl powmr
Signal Duality TSRS

FuscLiondl LEits

AN paylnas embup
ATH cazts
P05 Secup & Tascs

et irgs

F: N

TAHCTL HLICT

6 Press|S=EZell todisplay the frequency scre@r pres$CANCEL] to exit

Smart Tests.

To run an ATM Smart Test

1 Ensure a valid signal is connected to one of the instrument’s Receive ports.
2 Pres§SMART TEST) .

3 Use the down cursor control key to select ATM payload setup or ATM tests.
4

Use the right cursor control key to access the setups/tests.
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5 Use the down cursor control key to select required setup/test.

SHarbtmes
fnortentup
THAH SiH
Slenal Dualliw THAH SIWET
Fureblondl eeibs THAH 20 FCHIA
TH/RH ZH FCHIACALC
MENTVREEERTIE 1T 5 5
ATH casts
PO5 Secup & Tascs TN T
SeLrisgs
STRTLS ‘.
CAKCEL SLICT
SRarttmes
{rartumtup
froubis mcan
Flgnal Dualloy TH PG Headers B Pagloed
Fuscblondl SEEts H FB n]iﬁ"lmluﬁ

THEE H
TH BB Fi lH:I E Biserlb
L
esder ey laes
POF Secup & Tasts BH Pollcing
Terelrgs Error Susaery
Elzrn Seconids
ATR Service Disruptlon

ATH paylosd msiwp

ST F
HCEL HLECT

Note: It is not possible for OmniBER to find ATM in a PDH payload in Smartsetup.
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Setting PDH/DSn Receive Interface

DSn Receive interface settings should match the network equipment settings of
Rate, Termination and Line Code and determine the Payload to be tested.

To set the transmitter and receiver to the same interface settings

SETTINGS CONTROL f coupLED J

MESEIVER WPt I —
HALH STAUCTY | TITEER TEET

_3-'LI|III.'!. ST RN FURLT | L
S1EHAL 53
TERH IRAT [N TSN UHEAL
LIRE CUPE HEES

LI TEMALHATE

FAYLIGD TYPE  UHFARRED UHSTRICTURED
PATTERH E"Z3-1 PRES
PRES POLARLTY (L]

- e
PIHAESR SOH SINET ﬁﬁﬁ

1 Choose the required SIGNAL rate.

2 If you have chosen 2 Mb/s as the SIGNAL rate, choose the required
TERMINATION. (At all other rates the impedance is fixed.)

3 If you have chosen 8 Mb/s, 2 Mb/s or DS1 as the SIGNAL rate, choose the
required LINE CODE. (At 34Mb/s and DS3 coding is fixed.)

4 If you are measuring at the network equipment monitor point, set the LEVEL
field to . In this case the received signal will be 20 to 30 dB below the
normal level.

Choose the GAIN required to return the received signal to normal.
Choose EQUALIZATION[EINl to compensate for cable losses if required.

5 Choose the PAYLOAD TYPE.
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If IRRVSEEY] is requiredFERYIE] must be chosen.

If is chosen, the PDH/DSn test signal must be set up. See
“Setting Transmit Structured Payload/Test Signal” page 68.

If you chose 2 Mb/s, DS1 or DS3 as the PDH/DSn SIGNAL rate, the FRAMED
choice is expanded to provide a menu of framing types.

6 Choose the PATTERN type and the PRBS POLARITY required.

Additional Patterns at DS1

7 Ifyou select a DS1 SIGNAL, two 8-bit patterns and a 55 Octet pattern are added
to the list of available patterns. They are as follows:

Table 2 8-Bit Patterns
Type Pattern
1-in-8 F01000000
2-in-8 F01100000

Note 1: F indicates the position of the framing bit with respect to the 8-bit pattern
when the framed data is generated

Note 2: Both 8-bit patterns and the 55 Octet pattern can only be selected as a
payload for the whole DS1, i.e. they can not be selected as a pattern for an
individual 64 kb/s channel.

The 55 Octet pattern uses Daly pattern as per ANSI T1.403.
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Setting SONET Receive Interface

SONET Receive interface settings should match the network equipment settings of
Rate and Mapping, and determine the payload to be tested.

If you wish to set the OmniBER 719 transmitter and receiver to the same interface

settings, chooS©THER) ESRINEXSoNel [EENEEEY . This causes the

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

MECEIUER {nPT 4 —

WHIH | STHUCT'S | TEST | OUERHEAL
|SETTIHES PEFLOAD | FUNCT IDW AOWI TOR

S1EHAL 515-3

LEWEL TERHLHATE

HIPPIRE = 151 utl.5

STi-1a I WUTORFE L WTE 1

UT PRYLOAD ESF UHSTRUCTURED
PRITERH QRIS

FI:I:lu'I.ﬁn SOH SRET mﬁw

1 Choose the required SIGNAL source either electrical or optical.
If STS-1 or STS-3 is chosen, choose the required LEVEL.
If the LEVEL chosen i{[JIeNIf8la choose the required GAIN.

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 payload framing under PAYLOAD TYPE or VT PAYLOAD.

If SR is requireo FRNER] must be chosen.

If is chosen the Payload test signal must be set up. See “Setting
Receive Structured Payload/Test Signal” page 70.
If DROP is chosen, see “Dropping an External Payload/Test Signal” page 77.

5 Choose the PATTERN type and PRBS polarity (see page 309.
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Setting Jitter Receive Interface

Description: Jitter and error measurements are made simultaneously when a jitter option is fitted.
Option 200 required Jitter measurement up to 2.5 Gb/s is also available when ATM or POS is selected as
for Jitter operation. a payload. The jitter receive interface is selected \with

a payloa ceive interface is PDH/DSn [
or (RecEIVE) [ENE EERER] MEASUREMENT TYPEEIRERY

The choices made on the jitter receive interface determine the jitter measurement
range, the threshold level for determining a jitter hit and which filters are used in the
jitter measurement.

RECEIVER [KFUT FiH Tin

HRILK STAUCT'D TEST
| SETT [ KRGS '.!LIII'I'.i'.!ﬂ FUHLCT LOH
BEFSUBERERT TYPE JITTEH
GIGHAL_FREQUENCY I3
RECETVUER RRKGE IE LT
HIT THRESHOLE L.& LI
FILTER HIFL
FILTER WERSIOK 0, 172/ TR-459
FILTER URLLES L@ Hz HFL
STATLES: B
MULTIPLE
WIMDOs
HOW TO: 1 Choose the RECEIVER RANGE - the jitter measurement range.

2 Choose the HIT THRESHOLD level - if the received jitter exceeds the value
chosen a jitter hit is recorded.

3 Choose the FILTER you wish to include in the peak to peak and RMS jitter
measurement. The choices are:
OFF, LP, HP1, HP2, 12kHz HP, LP+HP1, LP+HP2, LP+12kHz HP

4 If you have selected a PDH/DSn Receive Interface you can also select FILTER
VERSION, 0.171 or 0.172/GR-499. The selection is not available with a
SONET Receive Interface.
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Setting Extended Jitter Receive Interface

Description: Extended Jitter measurements are made in a jitter bandwidth of 0.1 Hz to 25 kHz.
These measurements are made at the upper end of the standard wander frequency
range and the lower end of the standard jitter frequency range. The extended jitter

receive interface is selected WikeCEIVE or (RECEIVE
SIS MEREER MEASUREMENT TYPEERTENNEN

The choices made on the jitter receive interface determine the threshold level for
determining a jitter hit. The measurement Range and the Filters are not selectable.

RECEIVER [KFUT SORET

WRIN  (STAUCT’D TEST | OUERHEAD
|SETT KRGS PAYLOAD ﬂ FUNCT [OK H041T0R
RERSURERERT TYPE EXTEREES
S1GHAL FREGUERCY G&&fk/Ss OFT
RELE [ UEF RRKGE 56 U
JITTER ERKEHIETH #.1 He - 25 iHz
HIT THRESHOLE E UL
FILTLCR FIMED
AL A
MULTIPLE
HIMDOW
HOW TO: 1 Choose MEASUREMENT TYP| EXTENDED }§

2 Choose the HIT THRESHOLD level - if the received jitter exceeds the value
chosen a jitter hit is recorded.
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Setting Wander Receive Interface

Description: You can measure Wander at all DSn and SONET rates. An external timing reference

should be selected on teRansviT) EEEEEN  ESNER

YINIYEISRIINEREN display to ensure accurate Wander results.

RECEIVER [KFUT SOKRET

HR[H  STAUCT'D TEST | OUERHEAD
|'SETT [KCS PAYLOAD FUHCT [OH HOMITOR

BLISURLRERT TYI'L WHRCLE

SIGHRL FREQUERCY G228k s OFT

RECEIUER RRHKGE 256 I

JITTER ERNEHIETH 2.1 He - Z5 kHz

HIT THRESHOLE 5 LI

FILTLH FIHLE

WRKEER ERREWIETH L@ phz -
WRKREER TIWIKG REFERERCE RECEIUE

MULTIPLE
WINDOH
HOW TO: 1 Choose an external timing reference on(ffreansmiT) [ESNER

DNEERINESN display. See, “Setting SONET Transmit Interface” page 29.

2 If you intend to measure wander on a DSn signal, set up the DSn receive
interface. See, “Setting PDH/DSn Receive Interface” page 44.

3 If you intend to measure wander on a SONET signal, set up the SONET receive
interface. See, “Setting SONET Receive Interface” page 46.

4 Choose MEASUREMENT TYP |[ZABER

Choose the wander HIT THRESHOLD - if the received wander exceeds the value
chosen a wander hit is recorded.
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Selecting Test Features

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. Transport
Overhead, Path Overhead, Trace Messages and Labels can be set using this feature.

TRRHER 1 TTER QLTPUT SOHET

HALH | STACCT /W | TEET
|SETTIHES PAPLEAD | FUKCT IO
SETUP  TH ST5-38 1 STE-18 1
H1/HE DECIMAL POIMTER UALDE : a
&l SYHC BYTE . STRATURS TERCEARLE
H1  111I811R [T T LI
AnRRMNE F1 RN
mamee 11 Mann

e - e

—

o=

0] e
11 Mpamn
H1  scanm@Ban
B2 e

E

E
HERRSAR
11 ]
EEE
I
EEX
IEE
Eisx
EEE
=
EEE
EEE
11
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HOW TO: 1 Setupthe SONET transmit interface and payload required. See "Setting SONET
Transmit Interface " page 29.

2 Choose the type of overhead to SETUP.
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 STS-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 (Transport Overhead) is chosen, choose the STS-1 to be displayed.

Many bytes iﬂ DIEEEF] anJERER) are unlabeled as the other overhead

functions have not yet been defined.
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If |ESEEW] 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-
3in turn). The value of the bytes can be set u[EeFI=IIl
INCREASE DIGIT [EINE]

If BYTE NAMES is chosen, the labels for {EJFBEFWX] 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).
H4 byte is transmitted as all zero’s for 34 Mb/s and DS3.

4 If TRACE MESSAGES is chosen, see "Setting Overhead Trace Messages "
page 56.

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 243.

RECEINER (RPYT SOMET
WALH | STALCT® | TEST | |OUERHERD
|SETTINGS PEYLOAD | FURCT IOW WOMI TOR

HONITOR Hi? ST5-38 1 STE-13 1
31 SYHC + ETRATUM3 TFADERELE

Al JL1E@1te RE @AUEIEAR T8 DRRtEnE)
§1 IR1iIR1 EL AN F1 DEafanen
J1 mamn [E e 2 N
H1 @lliaEn HZ oMaMb2 HI NGolen
52 121iEI9l Kl oodOMY KZ aolanda
Ji G [T oblOMIDY Db DIOdGDIG
IT lblabde [ oblobIDY 0O DIOdabIa
Jig sapdaide DLl Gblabadd DiP DEOdabIG

JER L LT

upRHNBY EC  DRDEGDRH |

B PN TEACE LABELS nrs
BEFSAEES HESEREES

1 Set up the receive SONET interface and payload as required. See “Setting
SONET Receive Interface” page 46.

2 Choose the type of overhead to MONITOR.

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
EIN& (GR-1230). The K1 and K2 bytes 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, D4 - D12) KR

display of [ PEINGNLEEN can be used to "Zoom" in

on the suspect byte or bytes on a frame by frame basis. See "Using Receive
Overhead Capture " page 60.
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Setting Overhead Trace Messages

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-3¢c SPE path connection.
J2 verifies the VT SPE path connection.

THREHEALTTER OwiPul SURET

BAIH |STARCT M | TEST
|SETTIMGS FHYLOAD | | .w.w.um
STUF  TRCT
HITHIN AL STS-3'm MLL 5TS-0'm
Ia  FLEED —+  bgbeaL
TL TEST &4 * "HFATTIEA COW=LN]
(5P CATI0RS PEFFORAN
HLE FSALYZEM,
[T T T

Iz TEST —+ "HFi- CBdbgdalns"
TUT=5PE

1 Choose the message for insertion in the chosen trace channel.

How to Edit User Messages
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 13) 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).

TREHIAITTER OSTPUT SORET
EAfH  STRRCT'E TEST  |QUEFHERA
|SEFTIHGS FAYLOAD | FUMCT I3H | SETUF
el LAFELS |
51 S¥WC STATUS =  Geeddwia
STEATLME TRECERALE
STE FATH LABEL aEnymig
] FSTHD ES4MN HAPPIHE
UT PETH LABEL = @i
L] EIT SYWLHEONDUS
] 1I:h P3H TRACE LABELE  DEFAULT E]
i (Uiios |

How to Edit User Defined Labels
There are two ways you can edit a label as follows;
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, oﬁ,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

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

TRAHEH| TTER QUTPUT SEHET
HALH | STALCTD IS (UEASEAD
|SETTINGS PEFLOAD  [QUTRERN SETuUP
TEST FUSCTION  SOMET SEQUEHLES

SIHELE AW STOPPED -SEQUEWCE STOPPED
EBH Gl 3.AR £T5-3E 2

2 I‘hl'hl‘hi"ti'ﬂ.n'l'l

E BIEL s

¢ LLTBIRFAZESN

I BTCACAFEMESE

£ 1973EPFEEESE

SEQUENCE E#HI;B FARRES DF THEH
1

™o Mim T

1 Setupthe SONET transmit interface and payload required. See “Setting SONET
Transmit Interface” page 29.

2 SeleciiESINCHEIN - 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
increase picT [CIEIN
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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 243.

RECEINER (RPYT SOME T

HALH | STALCTD IS (UERSEAD
|SETTINGS PEvLOAD | [RUTRI WM TOR

TEST FUSCTION  SOMET O0H CRFTURE

S0H 3l 3482 ETS-3E 2
TRIGEER bW ROT FEFEFE2EIRIE
LH*TLUHE S1EMFED

|@nin FRAME COUHT
TAELTAERE D 11
FEFEFEZEZEZR Gapan
JIELZSEIEEED 31
FEFEFEZEZEZE Eidan
J9ELESESEE2D 91
FEFEFEZE2EZR Edban
T9EL B4 2ERERD 91
FEFEFGEER IR Espin

HOW TO: 1 Set up the receive SONET interface and payload as required. See “Setting
SONET Receive Interface” page 46.

2 Select IEJIFNEGIENE . 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 CAPTUIelR
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Adding Frequency Offset to SONET Signal

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

signal.

THEEHER | TTER QUTPUT SOHET

STALCT'® | TITIER TEST QUERHERL
| PP LEHL FUSLT IO | SETUF

S1GHAL  OC-12 318 oM™ [HTESHAL
CLOCE IMTESHAL
FREQUEHCY OFFZET DN +43 0 ppn
FOE GRS
HPPIRE B 5T5=1 urg
FL EYTE IHb"s
ZH CH5 RE0E EBITS 1011
ST~ | aT5-1d | UTGRPE 1 WTE 1
UT PRYLOAD (gl ] UHETRUCTURED
PRITERH 2415-1 PRES IHLUERT Iu

SONET Line Rate Offset

1 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 usin(PESREASEPIEN [NCRESERIIN (¢)and =] or press
\ 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. When Floating
Byte 2 Mb/s is chosen, in conjunction with SONET line rate offset, the chosen
tributary will be offset as the line rate is offset. (No pointer movements).

-
"WiNoow
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Tributary Offset £100 ppm

1 Choose the amount of tributary offset required.
You can set the Offset in the range -100 ppm to +100 ppm in 1 ppm steps using
[ DECREASE DIGIT | («=]and(=] or pres<JS= for a pop-
up numerical keypad.
The amount of applied Frequency Offset can be varied while measurements are
taking place.
Tributary offset affects the stuff rate but does not cause pointer movements and
can be used to test mapping jitter. If the combined value of SONET line rate offset
and tributary offset chosen is sufficient to cause the maximum stuff rate to be
exceeded the payload is offset to prevent bit errors occurring and the maximum
stuff rate is maintained.
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Adding Frequency Offset to the DSn Signal

You can add frequency offset to the interface DSn SIGNAL at all rates. Frequency
Offset can be added at preset ITU-T/ANSI values or as User defined values in the
range+100 ppm. The preset values change with the SIGNAL rate chosen as shown:

DS-1 (1.544 Mbl/s) +32 ppm -32 ppm
2 Mb/s (E1) +50 ppm =50 ppm
8 Mb/s +30 ppm -30 ppm
34 Mb/s (E3) +20 ppm —20 ppm
DS-3 (44.736 Mb/s) +20 ppm —20 ppm

TRANSH | TTER QUTPUT PR
m ATAUCT 'S | TITIER TEST
| LETTHHES FLURLCT | [
S1GHAL 25 Mhds INTERHAL
CLOCE  INTERHAL
TERMIKAT | DR TN LWEAL
L IBE COpE Hi@a
FRIGUEHCY OFFSET USER IFFRET

Iz n
PATLORD TYFE  UHFARRED LHETH.EEI]FE[I
PHTTERH £°Z3-1 PRES
PRES FOLARETY Isu |TU

: .‘?-.-
"Ninoou

1 Choose the FREQUENCY OFFSET required.

2 If you choose USER OFFSET, you can set the frequency offset to be between -
100 ppm and +100 ppm in 1 ppm steps.
Select the field immediately below USER OFFSET and use
EEEEEREN . INCRZSERIS. (¢)and/=) to set the frequency
offset.(The amount of frequency offset can be varied while measurements are
taking place.)
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Setting up Signaling Bits

Description When transmitting 2.048 Mb/s signals with timeslot-16 CAS (PCM30 or
PCM30CRC) multiframing the state of A,B,C,D signaling bits can be set. The
signaling bits of all timeslots are set to the user-defined 4-bit value.

When transmitting a DS1 framed, structured signal the values of the A,B signaling
bits for D4 and SLC-96 payloads, and A,B,C,D signaling bits for ESF payloads can
be defined.

HOW TO Transmit a DS1 payload signal with user-defined signaling bits

DSn Operation

TERSSHLTTER OUTHAUT PO DS
MR | STHCT E
SETTIRES SETT IMGS FL 10H
TEST TUEHAL Ty
51 PEYLOAD
iE =111
1 i
PETIESH E-10-1 FHES
PFERS FTOLAEITY KOEH
BSL PSTIE
BT PRETTEEH GF ihids HUHEFEL D
O¥l ESF HELD ELTS 101
Nl NI R Lo

1 ChooseFRIPS on theETRANSMIT)  display.
Choose SIGNALREH oEEF] . and PAYLOAD TYPEGNENLES on

the ANESEINESE display

2 Choose TEST SIGNAETEA or [CETE on the BRVEIEE
ESEINESN display.

3 Set the A,B bits (for D4 and SLC-96) and A,B,C,D bits (for ESF) as required.

SONET Operation

1 Choose]SeINEH on theTRANSMIT) display.
2 Set MAPPING to VT-1.5.

3 Choose MAPPINCITENGTEIPETINN . EXSNeIREHY or BEE and VT
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PAYLOAD on the [TANERRINEN display. If you choose
EEEEESl proceed to step 5.

4 Choose TEST SIGN AR or [EERIERY on the STRUSHVRES
EEEIE display.

5 Setthe A,B bits (for D4 and SLC-96) and A,B,C,D bits (for ESF) as required.

6 Floating Byte DS1 selectionSet the ABCD bits foNO-F-BIT or ESFframing
and/or the AB bits fob4 VT PAYLOAD framing as required.

Transmit a 2 Mb/s signal with user-defined signaling bits

DSn Operation

TERHTH | TTER QUTPUT [ ]
HALH SOHLC T8 EXT
J2ETTINGS SE T TENSS FURLE LR

S1GHAL 2 Hb's
CLECE SYHC  IWTERWEL

TERAIRHAT IR T= UHEHL
LIRE CIIEE HEEA
FRIOUCHCY OFFSET o
PATLOAD TYFE GGl LIS TRUCTURED
PRTTERH 2°15-1 PRES
PRES POLARITY i 17U
2H CR3 BECH EITS 1111
USFRANED  POHDR FiRa FCHICRE  PEMANCES m

1 ChooseFRIPI on the(TRANSMIT] display.
2 Choose SIGNAIEIIA and PAYLOAD TYPRSNEMN EYEREl on
the MANISSRINEEN display.

3 IfUNSTRUCTURED is chosen set the 2M CAS ABCD bits value on the

DSERINERY display.

If STRUCTURED is chosen set the 2M CAS ABCD bits value on the

[ STRUCTURED SETTINGS [EISEW2
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SONET Operation
TRANTR | TTER QUTFUT SEMET
WALH | STALCT'E | TITIER TEET  [MIERHEAL
JEETTIHGS PEYLOAL FURCTION  SETUP

SIGHAL OC-12 312 OM  [HNTESHAL
CLECE  IMTERMAL
FREQUEHCY OFFSET [FF

roiE G
RIPTIRE B 5T5=1 ure

FL EYTE IMb's
ZH CR5 EACEF ELTS 1111
T2 2 ST5-18 3 VUIODRPE S WTE 1

w N

UT PHRYLEAD Eﬁm UHETRICTURED
PAITERH e B | THUERT (1]

IR PCHIL FLRIRCHE

THEERT
M5

FLANLIAT

Choos¢[[SSNEll on thERANSMIT]  display.

Set MAPPING to VT-2.
Choose MAPPINCISSINRVIS

EES or EYENERel on th

ol FL BYTE 2Mb/s

VANEERINERY display.

-
"WiNoow

and VT PAYLOAD

If UNSTRUCTURED is chosen set the 2M CAS ABCD bits value on the

DNESERINESN display.

If STRUCTURED is chosen set the 2M CAS ABCD bits value on the

[ STRUCTURED SETTINGS [SIEEIEW

67



Selecting Test Features
Setting Transmit Structured Payload/Test Signal

Setting Transmit Structured Payload/Test Signal

Description Structured DSn Payload/Test Signal settings determine the payload or the DSn test
signal to be tested and set any background (non test) conditions to prevent alarms
while testing.

TIP: If you wish to set the OmniBER 719 transmitter and receiver to the same Payload

settings, choos©THER| FERINe NN

Interested in International Gateway Testing?
If your instrument has option 014 fitted you can map an E1 or 2Mb/s signal into DS3
as shown below:

TRANSH| TTER: QUTPUT SEHET
AN STALCT N | TITRER TEST  DUERHEARL
|SETTIHES PEYLOAD FURCTION  SETUE
TEST 5S1EHAL E5 kb

PHELIAD -..EF [
[1E5] Btb

HASDSET LISTEH OWLY

PATTERH 2*11-1 PRES

PRES POLARITY ROSH 1TU

30 FATIER Ri3

a7 FHTEEFH &= Eh'w HJRHEEHED

e A "R

HOW TO: 1 Choose the required TEST SIGNAL rate. K4 kb/s or N X 56 kb/s is chosen,
see "Setting Transmit N x 64 kb/s/N x 56 kb/s Structured Payload/Test Signal "

page 71.

2 Choose the PAYLOAD framing pattern.
If TEST SIGNAL 2Mb/s is chosq is added to the PAYLOAD
menu. See "Inserting an External DSn Payload/Test Signal " page 74.
If TEST SIGNAL DS1 is chose[NEESIMPEH is added to the menu.
See "Inserting an External DSn Payload/Test Signal " page 74.

3 Choose the test tributary in the structured payload, under 34Mb, 8Mb, 2Mb, 64
kb/s or DS2, DS1, 56 kb/s.
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4 Choose the PATTERN type and PRBS POLARITY.

5 Choose the B/G PATTERN. (background)
The B/G PATTERN in the non test 56/64 kb/s timeslots is fixed as NUMBERED,
that is, each timeslot contains a unique number to allow identification in case of
routing problems.

Signaling

6 If a2 Mb/s PAYLOAD with PCM30 or PCM30CRC framing, or 56 kb/s or
Nx56kb/s Test Signal is chosen. See, "Setting up Signaling Bits " page 65.
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Setting Receive Structured Payload/Test Signal

Description Structured DSn Payload/Test Signal settings determine the payload or the DSn test
signal to be tested.

TIP: If you wish to set the OmniBER 719 transmitter and receiver to the same Payload

settings, chooS©THER| EARINCEISS LI . [SeIN[TI=pY .

RECE U [RPgT SOAET
P T

TEST 51EHAL OElL
BSE PAYLODAR D%

[iL= 1151

1 1
PATTERH 2°9-1 FABRS
PRES POLARITY HOSH

N
it
HOW TO: 1 Choose the required Test Signal rate. If N x 64 kb/s or N x 56 kb/s is chosen, see
"Setting Receive N x 64 kb/s/N x 56 kb/s Structured Payload/Test Signal "

page 73.

2 Choose the Framing pattern of the PAYLOAD.
If TEST SIGNAL 2 Mb/s is chose|BRSRPINIE] is added to the menu. See
"Dropping an External Payload/Test Signal " page 77.
If TEST SIGNAL DS1 is chose| BRI is added to the menu.
See "Dropping an External Payload/Test Signal " page 77.

3 Choose the test tributary within the structured payload, under 34Mb, 8Mb, 2Mb,
64 kb or DS2, DS1, 56 kb/s.

4 Choose the PATTERN type and PRBS polarity.
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Setting Transmit N x 64 kb/s/N x 56 kb/s
Structured Payload/Test Signal

Wideband services such as high speed data links and LAN interconnection require a
bandwidth greater than 56/64 kb/s but less than DS1/2 Mb/s for example 112 kb/s or
336 kb/s. These wideband signals are sent in a DS1/2 Mb/s frame by sharing the

signal across

multiple timeslots.

N x 64kb/s/N x 56 kb/s structured payload allows a test pattern to be inserted across
a number of timeslots even if the chosen timeslots are non-contiguous.

TREHER | TTER SUTPUT SOMET
AALH STALUCTS TEST UUEHHEAL
(e T EMES PErLEnD | FunL | | AL o
;E:T:EFH:I. H-Ei [
LR -.,EF 5
[IE5]
1 1
2 B &, L, f
Eandu {drk Bh ks
PATTERN 2"11-1 PRES
PRES POLARITY HIOSH
541 PATIERN RI%
27 FHTEEFN SHES Eho'w HOREEHED
251 ]

1 Choose the required Test Signal rate.

. =
"Ninou

2 If your instrument has option 014 fitted you can map an E1 or 2Mb/s signal into
DS3. Select DS1 or 2M as shown in the figure above.

3 Choose the Framing pattern of the 2M or DS1 PAYLOAD.

4 Choose the test timeslots within the structured payload \ DESELECT ALL
[ DESELECT JSELECT and(=] softkeys. As each timeslot is selected, an

* marks the chosen timeslot.

5 Choose the PATTERN type and PRBS polarity.

6 Choose the B/G PATTERN.
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7 The B/G PATTERN in the non-test 56/64 kb/s timeslots is fixed as NUMBERED,
that is, each timeslot contains a unique identification number.

Signaling
8 If a2 Mb/s PAYLOAD with PCM30 or PCM30CRC framing, or 56 kb/s or
Nx56kb/s Test Signal is chosen. See, "Setting up Signaling Bits " page 65.
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Setting Receive N x 64 kb/s/N x 56 kb/s
Structured Payload/Test Signal

Description Wideband services such as high speed data links and LAN interconnection require a
bandwidth greater than 56/64 kb/s but less than DS1/2 Mb/s e.g. 112 kb/s or
336 kb/s. These wideband signals are sent in a DS1/2 Mb/s frame by sharing the
signal across multiple timeslots.

N x 64kb/s and N x 56 kb/s structured payload/test signal allows the test Timeslots
to be chosen for error measurement even when the Timeslots are non contiguous.

RECEIUEE [RIPT mOEET
AALH STHLCT ' TITRER TEX CU=HHE HL
_'.-' TTEHES PSPLOAD FUSLCTLOW P T0H
;E:T]‘ég‘iﬂi H'“ [T
L 5
q.u? méd
) &
2 B s ML e e
Bandwidch LZE kb's
FATTERN 2°11-1 PRES
PRES POLARITY IR
a1 o 1L
"o
HOW TO: 1 Choose the required Test Signal rate.

2 If your instrument has option 014 fitted you can map an E1 or 2Mb/s signal into
DS3. Select DS1 or 2M as shown in the figure above.

Choose the Framing pattern of the 2M or DS1 PAYLOAD.

4 Choose the test timeslots within the structured payload \ DESELECT ALL
[ DESELECT JSELECT and(=] softkeys. As each timeslot is chosen an *

marks the chosen timeslot. In the example above Timeslots 3, 5, 9, 21, 22, 23 are
chosen for test.

5 Choose the PATTERN type and PRBS polarity.
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Inserting an External DSn Payload/Test Signal

Description You can insert 2 Mb/s or 34 Mb/s into an STS-n line signal when option 013 is
fitted. DS3, DS1, E3 and E1 can be inserted when option 014 is fitted.
HOW TO: Insert 34 Mb/s & DS3
TRSHER | TTER SLTFUT SOHET
HALH STAUCT'® | TITEER FEST QUERHE AL
=1 TEHES P LOAL FUSLT LN ST
SIGHAL  OC-12 {310 OM  [MTESHAL
CLOCE [MTESHAL
FREQUENCY OFFSET  [FF
FORL GG
HWPPIRE B 5T5=1 FULL L
053

aTi-34 & T5-18 2

PASLOAD TYPE m
UZE T58 LS 10 0N FOH RELELUE

HOBLLE

'ul;'ul'nn w3 CoRiT rEEur Hﬁﬁﬂ'

1 Pres§TRANSMIT ,sele{ eN=y and theJIXNESRINERN page.

2 Set up the required transmit SONET interface, set appropriate MAPPING then
choose VT PAYLOAD [NEE:IEAA - of as required.
Connect your external source to the appropriate port as indicated on the
instrument display (when you position the cursor on the PAYLOAD TYPE field
and select INSERT).
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Insert 2 Mb/s or DS1 (Unstructured SONET Payload)

TRAWEHITTER DUTAIT SIEET

REIN | STRECT 0 TITTES | TEST  OVERSEAD
FSETTINES PRYLOAD FICTION . SETEP

SIGWL  GC=iF 1706 DH  THTERSAL

CLOCE OHTEFHAL
FREDUEMCY OFFSET  OFF

FOPCEROLHED
BRPFIRE m 5TE-1 ulL.

REWL D51
iTi-m 2 i1%-18 & ufCAfE T UfE 1
UT FAYLORG
LInE coof

UE “#IE* PORT 0% PEH TH WOMALE

et T E5F SF-9E  [MSERT
T

1 Connectthe external payload to the MUX port of the PDH/DSn Transmit module.
If 2 Mb/s connect to 7® MUX port. If DS1 connect td00Q MUX port.

2 Set up the required transmit SONET interface, and choose VT-2 or

VT-1.5 MAPPING and VT PAY LOACNSERERTA o INEEs -

Insert 2 Mb/s or DS1 (Structured SONET Payload or Structured DSn)

TRAMSAITIER DUTRUT SIMET
HEIR ETARCTYN TEST OWERHERD
|SETTIRES PAYLOAL |FIMCTISH | SETLP
TEST S1GSA 5
[5L PFAYLOHA
LINE COOE
T 11
T L
BT PATTIFA ns FR
LW FHAED [ E5F S0-96  [MSERT 1
i

1 Connect the external payload to the MUX port of the DSn Transmit module.
If 2 Mb/s connect to 7® MUX port. If DS1 connect td00Q MUX port.
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Structured SONET Payload

2 Set up the required transmit SONET interface. See "Setting SONET Transmit
Interface " page 29.

3 Set up the SONET structured payload. See "Setting Transmit Structured
Payload/Test Signal " page 68.

4 Choose 2M PAYLOAD/DS1 PAYLOA[ d .
5 Choose the LINE CODE.
Structured DSn

6 Set up, the required transmit DSn interface, See "Setting PDH/DSn Transmit
Interface (Option 013) " page 26.

7 Set up the DSn Test Signal interface. See "Setting Transmit Structured Payload/
Test Signal " page 68

8 Choose 2M PAYLOAD/DS1 PAYLOA[ d .
9 Choose the LINE CODE.
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Dropping an External Payload/Test Signal

You can drop 2Mb/s or 34 Mb/s from an STS-N line signal when option 013 is
fitted. DS3, DS1, E3 and E1 can be dropped when option 014 is fitted

Drop 34 Mb/s or DS3

RECEIUEE [RPMT sOAET
RATH | STROCT'H | TITIER || TEET  DUERHERAI
_L'LI|III.'!. FEPLLHL FUSLT UM R (O
SIGHAL nc-12
RIPFIRE = 5151 FULL SPL
(i3]

T3 2 aT5-18 3

PRYLIRD HFEm IESK-3
UE 753 U } OH Pk

TERHSHIT SOLE .,

— A
UMFESHIR L 15-] C=E1T asre Hﬂ-ﬁw

]

1 Connect the 78 OUT port of the DSn Transmit module to the external
equipment.

2 Setupthereceive SONET interface, and choose PAYLq DROP 34 Mb/s [fs]g

BESEEBEEL or as required.
If is chosen, choose the DS3 output level.
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Drop 2 Mb/s /DS1 (Unstructured SONET Payload)

EECEIVER IWFUT SMET
REIR |51RCCT 00 TITIES | TEST  OSERSEAD
FSETTIRES PRYLOAD T T IOH H3HI TR
5 |G m=13
SRPFIRE m aTE-i uTi.E
REYWL B=1
iTi-31 2 i1%-18 % USAFE 1 TR
UT FAFLOBD
LIRE Coof
U “BEMUH” PORT DM FD® AE MODOLE
L LD T £5F SLE-58 HaF =
T

1 Connect the DEMUX port of the DSn module to the external equipment.

2 Set up the required receive SONET interface, and choose VT-2 or
VT-1.5 MAPPING and VT PAYLOACEEEFAIY o BEEEREH -

3 Choose the required LINE CODE.

Drop 2 Mb/s/DS1 (Structured SONET Payload or Structured DSn)

RECEIVER 1HFUIT SINET
HEIR ETAECTYN TEST OWERHERD
|SETTIRES PAYLOAL | FIMCTISH HIHITOR
TEST S1GSA ]
[5L PFAYLOHA
LINE COOE
T 11
] k|
LW FHAED [ E5F 5 0-98 (i 1
ol

1 Connect the DEMUX port of the Receive DSn module to the external equipment.
If 2 Mb/s connect to 7& DEMUX port. If DS1 connect td00Q DEMUX port.
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Structured SONET Payload

2 Set up the required receive SONET interface. See "Setting SONET Receive
Interface " page 46.

3 Setupthe SONET structured payload. See "Setting Receive Structured Payload/
Test Signal " page 70.

4 Choose 2M PAYLOACPRIEFIIA or DS1 PAYLOAIDLEISY -
Choose the LINE CODE.

Structured DSn

6 Set up, the required receive DSn interface, See "Setting PDH/DSn Receive
Interface " page 44.

7 Set up the DSn Test Signal interface. See "Setting Receive Structured Payload/
Test Signal " page 70

8 Choose 2M PAYLOACPLIEFIAY or DS1 PAYLOAIDEIE -
9 Choose the LINE CODE.
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Adding Errors and Alarms at the SONET Interface

Errors and alarms can be added to an SONET signal during testing.

TRAHEH| TTER QUTPUT SEHET
HALH | STALCTD IS (UEASEAD
|SETTINGS PEFLOAD  [QUTRERN SETuUP
TEST FUSCTIONM  SOMET ESA & ALARH
EFROR ADD TYFE Do-L i E2)
RATE mZF THRESHLD

TLAR ERFIES IR 1=

RALFAN T¥PE RDL-L

Set up the SONET transmit interface and payload required. See "Setting SONET
Transmit Interface " page 29.

Selecq, SONET, ERR & ALARM as shown above.

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.

Choose the ALARM TYPE
Errors and Alarms can be added at the same time.
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Adding Errors and Alarms to a DSn Signal

Description Errors and alarms can be added to a DSn signal during testing.

TEEHEH | TTER QUTPUT SOHET

AALH  SHHLCT -3 TEST | OUERHERD
== TTIHGS PEPLOAD | FURCE O - 2E TUF

TEST FURCTION  D%a FAYLD EFR & ALARH

ERAOR ADD TYFE FEH + WFFM
HHTE USER
1.0E=3
1]
ALEAN TYPE | F=3 PALAATY ]

om mis D ROAE M
=0T FERAC bt

HOW TO: 1 If SONET interface is chosen, set up the SONET transmit interface and payload
required. See “Setting SONET Transmit Interface” page 29.
If DSn interface is chosen, set up the DSn interface and payload required. See
“Setting PDH/DSn Transmit Interface (Option 013)” page 26.

2 Selecq, DSn PAYLD, ERR & ALARM as shown above.
3 Choose the ERROR ADD TYPE and RATE on the Transmitter

SIS display.

The RATE can be selected from a fixed value or is user programmabile. If you
select USER PROGRAM you can select the error rate before enabling the errors.
This feature is useful for error threshold testing.

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

81



Description

HOW TO:

Selecting Test Features
Using FEAC Codes

Using FEAC Codes

The third C-Bit in subframe 1 is used as a FEAC channel, where alarm or status
information from the far-end terminal can be sent back to the near-end terminal. The
channel is also used to initiate DS3 and DS1 line loopbacks at the far-end terminal
from the near-end terminal.

The codes are six digits long and are embedded in a 16 bit code word; the format is
OXXXXXX011111111.

There are two types of code, Loopback and Alarm Status.

Loopback provides a choice of two DS1 messages and two DS3 Messages. The DS1
Messages can be sent in ALL DS1 channels or in a SINGLE channel. The message
can be repeated up to 15 times.

Alarm Status provides 13 preset codes and a USER programmable code function.
These codes can be transmitted continuously or in bursts.

The new code is transmitted by choosEVEEl NN

TEAHSR | TTIN QUTPUT PO
WELH | STALCT Y8 [ TEET
|SETTEHES SETTIHES FURCT DN

TEST FURCTION DO%a EFR & FALARH

ERAOR ADD TYFE HIT ITESTI
AATE OFF

ALEAY TFPE

FEEC CODE TYFE L

HESSAGE ACTINATE I51 2

REFEAT (TIREEI i5 LODP. 15 MESS.

TREHSHIT MEW COBE OFF

are L% frsa 5 HORE
me @ ™. N
Transmit an FEAC code

1 Choose SIGNAL[EE] and PAYLOAD TYPIEIR on tfeRANSMIT)
VAN SETTINGS S

2 Choos¢rransMIT) EESEEYNSIEN . DSn PAYLD and ALARM TYPE
BSEEEEXS]. When a FEAC code is not being transmitted, an all ones pattern is

transmitted.
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Choose the FEAC CODE TYPE.

4 Choose the MESSAGE from the choices displayed.
If you chose a DS1 message an additional field to the right of the DS1 MESSAGE
is displayed. Position the cursor on this field and ch[YR}] or

If you choos use the EDIT keys to select a channel from
1to 28. Pre when finished.

5 If [RSJSIEEINST is chosen, choose the REPEAT (TIMES) LOOP and MESS, in
the range 1 to 15.

6 If YIS is chosen, choose the BURST LENGTH (TIMES).

7 Choose TRANSMIT NEW CODIERER] (SN to transmit the selected
FEAC message.

To View FEAC Messages
The received FEAC message can be viewed ofRESULTS] display.

MESULTS B L TRNE W

CLUEAENT FERC HESSAIE
IIl.I:.iHI.I Uraam

LAST KON=15LE FEAC HOSEREL
A

D53 Que ofF Frass

ELEFIED TIRE Bid BEs e 00w

rneci gL - SOET  EREOR riE M
SHHARY  ATILE TERM  MBALYEIS  eoaeses
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Setting DSn Spare Bits

Description Certain Spare Bits will cause the occurrence of a minor alarm when received as a
logical "0".:

8 Mb/s & 34 Mb/s - FAS Bit 12
2 Mb/s - NFAS Timeslot (timeslot 0 of NFAS frame) Bit 0

TRAHSH| TTER QUTPUT FONET

AALH  SHHLCT -3 [ I (UER=ERLD
[==TTEHES PSPLEHD | [T Py - == T

TEST FURCTION  D%a FAYLD SFARE ELTS

2H: EL EIT IT/5-8 31T 11 1
Za EITS (HFRS T/% BITS &-BF 11111

A5 AR 04518 BETS &5, 7.8 111
o
RLLTIFLE
HINDOW
HOW TO: 1 If SONET interface is chosen, set up the SONET transmit interface and payload

required. See "Setting SONET Transmit Interface " page 29.
If DSn interface is chosen, set up the DSn transmit interface and payload
required. See "Setting PDH/DSn Transmit Interface (Option 013) " page 26.

2 Set the value of the spare bits required for testing.
If a BIT SEQUENCE is required, choose SEND SEQUENGSINE to transmit
the sequence.
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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 a SONET network element.

Jitter caused by Pointer Adjustments

Pointer adjustments are the mechanisms within SONET 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 defines a set of pointer sequences
to be used when evaluating an NE’s pointer adjustment jitter performance.

The OmniBER 719 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 719.
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Description The transmitted SPE or VT pointer value can be adjusted for testing purposes.

TEAHSR | TTEN QUTPUT SOHET
HELH | STALCT 0 EE OUER-EAD
|SETTIMES PAYLOAD | [JUTREPN = TP
TEST FURCTION  SDHET ALITUET PTR
POLIHTER TYPE T POIHTER
fi LS ¢ GE-pS3
ANIUSTHERT TVPE B PERIODIC HORAAL
PRTTERY -1
POLARITY KEEATIME
INTERUAL 280 ns
POIHTER SEQUEHCES ETDPPED

HOW TO: 1 Setupthe SONET transmit interface and payload required. See "Setting SONET
Transmit Interface " page 29.

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

NEW POINTER -You can choose any pointer value in the defined range

(0 to 782 For an STS-1 pointer) with or without a New Data Flag, and transmit.
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 SEQUENCEEYZGIEINEE  to generate the selected G.783
sequence anEYfeJNIl 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 719 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 periodsritiaéization Period
theCool Down Periogdand theSequence (Measurement) Periad example is

given in the following figure:

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

T ' 1
- , T
Periodic Sequenc% : Continuous Sequence —

i | I '
| [ [ ! )
i T 7 +— Time
[ 1 | |
| Initialization I CoolDown | _ Measurement |
I ! ! Period !
1 ! 1 1

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

For SINGLE A1, 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 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) 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 719 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

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

conds.

GR-253 5-29 Separation between pointer adjustments is fixed at approximately 30 se
T1.105 A2 BURST OF |Periodic bursts of 3 adjustments, all of the same polarity which is select
3 The interval between bursts is fixed at approximately 30 seconds. The in
GR-253 5-30 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 3 in 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. The
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

b
r
ointer
ds.

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.

ents
ent
he

. The
d

D

[9°20

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.

ent (1
Istment

0

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.

1%

=

ointer
led

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

ents
ment
tween
cur

er.
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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.

Table 3 Pointer Sequences Available with Selected

Mapping

MAPPING

POINTER SEQUENCE SPE VT6, VT2 VT1.5
Al SINGLE Vv Vv Vv
A2 BURST OF 3 Vv Vv Vv
A3 PHASE TRANSIENT v v v
A4 PERIODIC NORMAL(87-3) Vv
A4 PERIODIC NORMAL v v v
(Continuous)
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Table 3 Pointer Sequences Available with Selected

Mapping

MAPPING

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

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.

The Pointer Graph display can be logged to the chosen logging device. See
"Logging on Demand " page 243.

ACLE PSER THPUT SEHET
HALE :'|l|'.'"-m TIEPHE D

| ETT [ Wi PEALOED g TR
TEST FIMCTIOH  SBHET PR GFAPE
CEFIUSE [W1EAWAL FRE =
PHINTER USDEA TEST 11, E

i

11
e 0

af L
] Ls FH a ™
[EPLIED UT SPF OFFSET -8
ELRPSED TIHE Bld s e

The graph can also be viewed on®EsyLTS ENEREEEE display at the

end of the measurement.

1 Set up the receive SONET interface and payload as required. See “Setting
SONET Receive Interface” page 46.

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, a short term measurement can be made at the identified time to gain
more detail of the event.
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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

This test is essentially designed for testing optical clock recovery circuits in the
presence of long runs of zero’s or ones (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 bya&dter 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.

TRAHER | TTER QUTFUT SEMET

RN STALCT'® | TITIER QUERHERAL
I Wes PSTLEHE == TF

TEST FUSCTION  SOMET STRESS TEST

STRESS |M0 PATTERH ALl ZESOS

LOCE LEHETH ¢ FrES

=
"WinooM
1 Setupthe SONET transmitinterface and payload required. See "Setting SONET
Transmit Interface " page 29.
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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.

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 (APS)
Messages

You can program the K1 and K2 bytes to exercise the APS functions for both
LINEAR (GR-253) and RING (GR-1230) topologies.

The APS Message types are:-
* PASSIVE
* ACTIVE

The following table shows the APS message type availability.

TX RX TOPOLOGY | APS Message Types
SONET | PDH/DSn LINEAR PASSIVE
SONET | PDH/DSn RING PASSIVE
SONET SDH LINEAR PASSIVE or ACTIVE
SONET SDH RING PASSIVE

1 Setupthe SONET transmit interface and payload required. See "Setting SONET
Transmit Interface " page 29.

2 Choose the TOPOLOGY required.
3 Follow the appropriate HOWTO, listed in the following pages.
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PASSIVE APS The default APS message type is PASSIVE. The APS message is only transmitted
HOWTO: when the [SSIYNESYVY key is pressed.
TREHTR | TTER SLTPUT SOHET
HALN | STRUCT'® | TEST | OUeRHERD
P ENeS PSPLEHD | P T i ZETUP
SETUP  RAPS

HEW TH TOPOLDEY LIKERA
K1 BITS 1-:»4 DoGd: M0 FEQUES
HITS S-28  oe68; Ll DSAMHEL
Ef BITS 1-& PRAS FRIGGED CHSHHEL HO

BT & B L¢] MEOHITICTURL

BITS 6B RBB BRESERVED
CURAENT TH CURREMT RH
Kl aisdidai El Qb
KE B =2 QBiaped

TARRSAIT HEN E1A%E SELECT

.F-IE:ESIIIJ[ T 'ﬁﬁﬂ'

HOW TO: 1 Select PASSIVE APS message type.
NOTE This step does not apply to RING TOPOLOGY.

2 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.

3 Choose[lelNEYYo)] to transmit the new K1/K2 values.
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TRANSH | TR QUTPUT ST
HALN | STRUCT'® | TEST | OUeRHERD

[SETTIHES PEFLOAD | FUNCT DM | SETUP
SETUP  RAPS

HEE TH TOPOLOEY LIWERA PRISIUE
Kl BITS 1-¢ DR6b: Wl FEQUEST
BITS S-08  odi; WL WAL
KEE BITS 1-x& DROS EIRIGGED CHRWMEL WO
BT & Ii UM MECHITECTURLD
BITS B=*B QB RESERYED
CURAENT TH CURRENT RH
Kl oididais EL didabdl i
KE Bbdiias 2 Qpbapled

TREEALT HEW e (S

i "Wikook
ACTIVE APS This message type only applies to LINEAR topology.

Message Type The ACTIVE APS message type gives real-time response to provide switching

keep-alive capability. The instrument will not initiate any changes, but will respond
to change requests that appear on the input K1/K2 byte values.

The ACTIVE APS message type offers two modes:-
* UNIDIRECTIONAL
+ BIDIRECTIONAL

The behavior for each mode is as shown in the following table.

RXKL [TXK1l [TXK1l [TXK2 [TXK2 [TXK2
APS MODE (b5-b8) " |(b1-b4)” |(b5-b8)" (b1-b4)” | (b5)" |(b6-b8)"

UNIDIRECTIONAL | xxxx 0000 0000 XXXX user 100
BIDIRECTIONAL 0000 0000 0000 0000 user 101
BIDIRECTIONAL yyyy 0010 yyyy yyyy user 101

*

IGR bit numbering convention

where:

XXXX = any 4-bit binary value.
user = user programmable bit, corresponding to APS ARCHITECTURE.
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yyyy = any non-zero 4-bit binary value.

TRAHT | TTER QUTPUT SOHET
WALH | STHUCT'S | TEST FLEHJE'H'I
ETTINES PEYLOAD | FURCT 1M | SETUP

SETUF AP
HEN TH TOPILOEY  LIHEEA
T
Ki BITS 438 SET T0 Daneasd
KZ BITS 1= SET IH RESPOHSE 70 AH UmUf

KE BIT B B Fk] PECHITIL TURL
BITS B> LB OHIRIEELCT IDHAL

CURAERT TH CURRENT RH
kK1 oislbdaisd El Sidaba] i
KE BbL1dls =2 dpdabiad
TRARSHET Hil o SELECT

SRt
PGS D

HOW TO: 1 Select ACTIVE APS message type.
2 Select ACTIVE APS message mode.

ur nETIvE u

TRAHT | TTER QUTPUT SOHET
WALH | STHUCT'S | TEST FLEHJE'H'I
ETTINES PEYLOAD | FURCT 1M | SETUP

SETUF  RPS
HEs TH TOPLDEY LIWERA ACT INE

K1 BITS 1-»8 SET TO
EE BITS 1=»& SET IH RESFOHSE T AH UALLE

KE BIT B B Fk] PECHITIL TURL
BITS B> LB OHIRIEELCT IDHAL
CURAERT TH CURRENT RH
kK1 oislbdaisd El Sidaba] i
KE BbL1dls =2 dpdabiad
TRARSHET Hil o SELECT
SRS

UNE= n-
PIRECT DIREET u
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3 Select the required APS ARCHITECTURE.
4 Choose[sJ]INEeYs)] to transmit the new K1/K2 values.

TRANSH | TTER SUTPUT SEHET
WALH | STHUCT'S | TEST | [OUERFEAN
SETTINES PAFLOAD | FURCTION | SETUP
SETUP  APS
HEW TH TOPILOEY LIMERA  ACTIVE
LI D IAECT IINAL
Kl BITS i-»8 ET Th sptas
KE BITS =26 ST [N RESPCMIE T0 AN UMLDE

ECBIT_ G B1 EiM PECHETIL TURL
BITS B=2B 18l UHIRIEECT IDHAL
CURAENT TH CURRENT RH
Kl aidbdai El Qb
KZ Bbliiles =2 QBiaped

AT A

s s o
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Inserting and Dropping the Data
Communications Channel

Description 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 tferaNsMIT) EeNE IESEENCIN
display.

DCC DROP is available on tiRECEIVE) display.

TRRHER 1 TTER QLTPUT SOHET

HHLH STHUCTS TEST HUEHAERD
= TTLHSS PEPLOCHD | [RUARey By - == (X

. TEST FUSCTION  SDHET DCC [HSERT
LIHE DLIC

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

2 Choose the required DCC.
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Out-band Loop
Codes

In-band Loop
Codes

Selecting Test Features
Using DS1 LOOP Codes

Using DS1 LOOP Codes

A loopback code causes the far end equipment to return a signal to the sender, so
that the sender can verify signal integrity. Loop codes are used by carriers of the T1
signal and users of the transport medium as a maintenance tool to aid in fault
location. Loopback commands are in-band (that is they use the payload space), and
out-band (they use an ESF data link).

The OmniBER 719 provides both In-band and Out-band loop codes as follows:

Out-band codes are transmitted in an ESF data link, in addition to transmitting the
in-band signal in the payload. They are only available when ESF framing is selected

on the Transmitter Outp [{ANEARINEN page.
Loop type Activate Deactivate
Line 11111111 01110000 1111111100011100
Payload 11111111 00101111 11111111 01001100
Network 11111111 01001000 n/a
Universal n/a 11111111 00100100
User Code 111111110XXXXXX0

Note that when switching from an idle message to a loop-back message, the loop-
back message will start following the idle message and not part way through it.

Note that the left most bit is transmitted first, and that when a loop code is not being
sent, the idle data link sequence is sent. This is a continuous repetition of the pattern
01111110

With in-band codes, the transmitted signal comprises the entire payload of the signal,
overwriting whatever signal was there before. The signal may be framed or
unframed. When framed the framing bits overwrite the loopback code (see “In-Band
DS1 Loopcode 156MTS Compatibility” on next page).

Note the user word can be set to any length, between 3 and 8 bits. The left most bit is
transmitted first.
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The following in-band codes can be selected .

Loop type Activate Deactivate
Line 00001 001
Payload 1100 1110
Network 11111111 n/a
01001000
User Code XXXXXXXX XXXXXXXX

In-Band DS1 Loopcode 156MTS Compatibility
Normal operation is such that DS1 framing bit overwrites the DS1 Loopcode

pattern. A selection on th®©THER \ YISS=IWYNZNEl page enables you to

change operation such that DS1 Loopcode is gapped in order to prevent the DS1
framing bit overwriting the DS1 Loopcode pattern. See page 294 In-Band DS1
Loopcode 156MTS Compatibility.

TREHEN | TTER SUTPUT PSS

AAIH STHUCT 3 TEST
JESETTINES SETTUNES FURCTIOW

TEST FURCTION  D5a LoOP DIDES
[ HEAME LODP CTI[E -IH_W
TEEHIN T DO

OUTEAND LIF CORE DERCTIWRTE LIHE
FURST LEHETH ITIMES] CORT IHLDUS

TRAHENIT [ODE [iL]

s SRR
ACE mncr AT FOACT LI 1
L1RE LIHE PAYL FAYL T Hﬁﬁa.

HOW TO: Transmit an In-band loop code

1 Choose SIGNA and set LINE CODE and PAYLOAD TYPE as required

on the(TRANSMIT) display.
2 ChooserransmiT) IEIGEENEIEN and set the TEST FUNCTION field to
and [RSISISPEY] -
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3 Choose the INBAND LOOP CODE from the choices given.
4 To transmit a code select the TRANSMIT CODE field on[fransmIT

IEENEEN Sl [ESEEISPE] display and sele(EEEY] - The

code is sent for nominally eight seconds.

HOW TO: Monitor/view received loop codes

5 Choose SIGNAIEEH on th&ECEIVE) display. Also set
the LINE CODE to match the setting on the Transmitter display.
6 Choosc DETESVERY an[SRENSERE] on theRESULTS) display.

7 Setthe INBAND LOOPUP and LOOPDOWN fields to the required codes.
Note the instrument receiver only detects the codes you have chosen. It does not
detect other codes in the background. If you wish to view other codes, then you
must select them in the appropriate fields.

8 View the results in the RESULTS window.

| Edmars .
1l - et nizansd & . =
nLE T AT USER SIHELE
LISE PEYL H/WOEE CORE HIHDOH
HOW TO: Transmit an Out-band loop code

1 Choose SIGNALpEH] and set LINE CODE as required, and PAYLOAD TYPE

to [l on theTRANSMIT display.

2 Choose[TRANSMIT and setthe TEST FUNCTION field to
[ DsnEUB] Loop copeEs |
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Choose the OUTBAND LOOP CODE from the choices given.

4 Setthe BURST LENGTH t([SINIINVERS (ENESY. The BURST length
can be set from 1 to 15 times.

5 To transmit the code set the TRANSMIT CODE field on
EESERUNETE | ield to SN or NG as required.

Monitor/view received loop codes

6 Choose SIGNAL[E] and PAYLOAD TYPESEl on tfiReCEIVE)

DNESRINERN display. Also set the LINE CODE to match the setting on the
Transmitter display.

7 ChooscEEVERY an[EEEXSEREY on theresuTs) display.

8 View the CURRENT CODE and LAST CODE results in the RESULTS window.
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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.

The OVERHEAD BER controls are located un [y lZVINeiieN

TRANSMITTER and RECEIVER windows.

1 Setupthe SONET transmitinterface and payload required. See "Setting SONET

RICETUEE JRMT SONET

AALH  SHHLCT -3 [ I (UERHERD
(=TT HES PEPLEAD | [ By Al THR

TEST FUSCTION  SDHET OQUEZRHERD BER
HEFSURE PRES FROM BYTE 20H o
WITHIN 5T5-3@ 3 STS-1E 3

CREOR COUMT 17
ERROR RATIO 5. BT 1E<idG
ERROR FREE SECOKOS 52
AERADA FREE SECOHLS A7, Sl
PATTERH LGS SECOMES [}
ELAFSEDR TimE Med @is Plw LBy

Transmit Interface " page 29.

2 Set up the receive SONET interface and payload as required. See "Setting

SONET Receive Interface " page 46.

3 Choose the overhead byte to be tested ofRIBEEIVE)

IESINEEN display

4 Choose the overhead byte to be tested ofiffR&NSMIT)

S NSIEN display.
5 Pres§RUN/STOP] to start the test.

»

The PRBS pattern can be errored by preSSINGLE]
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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 719 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 LEDs 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.

Error Count Priority - see the Table on the following page for a list of error count
priority.
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Error Count Priority

DSn SONET ATM POS
CRC CV-S Corrected HEC FCS Errors
CODE CV-L Non corrected HEC |IP Header Errors
DS3FR CV-P Received Cells CLPO |IP Payload Errors
(DS1FR) CvV-Vv Received Cells CLP1
P-BIT FRAME Received Cells CLPO+1
C-BIT CRC Errored Cells
FEBE DS3FR (DS1FR, Lost Cells
BIT FAS2) Misinserted Cells
REI-L Bit Error
REI-P Non-conforming cells
REI-V
P-BIT
C-BIT
REBE (FEBE)
BIT
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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 SONET Analysis Measurements

Making SONET Analysis Measurements

G.826, M.2101, M.2110 and M.2120 analysis results are provided for all relevant
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

1 Set up the receive SONET interface and payload required. See "Setting SONET

Receive Interface " page 46.

2 Ifrequired set up the SONET transmit interface and payload. See "Setting
SONET Transmit Interface " page 29.

PressRUN/STOP] to start the measurement.

4 You can view the analysis results on fRESULTS
display.

The measurement will not be affected if you switch between the different results
provided.
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Making DSn Analysis Measurements

G.821, G.826, M.2100, M.2110 and M.2120 analysis results are provided for all
relevant DSn and DSn Payload error sources.

In addition the following results are provided:

Cumulative error count and error ratio

Short Term error count and error ratio

Alarm Seconds

SIG/BIT Monitor. See "Monitoring Signaling Bits " page 118.

RESULTS  B5n ERROR PRALYSES
“ LB T ST S F]
airT

EE L8 And ES B AEFLES

E5 1l b, IR

EFS IT2 72,307

SES [ ] 0. g

LH=U i LA 295125

JEG HIH L 25. abdat

R ES 5

ELBFLED TIRE Bid BbE Ein Biw

1 If SONET is chosen as the interface, set up the Receive Interface and Payload
required. See "Setting SONET Receive Interface " page 46. If required set up

the Transmit Interface and Payload. See "Setting SONET Transmit Interface "
page 29.

2 If DSnis chosen as the interface, set up the DSn receive interface. See "Setting
PDH/DSn Receive Interface " page 44. If required set up the DSn transmit
interface. See "Setting PDH/DSn Transmit Interface (Option 013) " page 26.

PressRUN/STOP) to start the measurement.

4 If SONET is chosen as the interface, you can view the analysis results on the

RESULTS| DRI DN RO RYYVWREIEN display

If DSn is chosen as the interface, you can view the analysis results on the

EEl ESRRIYRER display.
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Measuring Frequency

Measuring Frequency

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 | rEreY |

OATE H=TY

FREQUENCY 622080008 Hz

OFFSET +@ Hz

OFFSET +0.Bppn

ELEFLED TIRE Bed Efs Yw 1Dn

. _ A
SICOMIS  UEHGY  UmUES  GRRPH .o ee.. | WINDON.

1 Connect the signal to be measured to the IN port of the DSN Receive module or
the IN port of the Multirate Analyzer module (SONET electrical) or the IN port
of the Optical Interface module (SONET optical).

2 Choose the required SIGNAL rate and LEVEL on|GRIPSIN
AN SETTINGS ol SONET | display.

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 the SONET signal connected to
the Optical module IN port.

RESULTS  SORET .ﬁﬂ:ﬂﬁﬂ!’
R WRUELERGTH F0 e

EET HF RAHGE

—HER [HLY

—=HER E TITTER

o 4 Ju e 18 DdBs lH

OPTICAL PWR -15.3 dBm

ELRFSER TIRE d Bgh Bin 10s
STATUS: F: 3
OFT1CAL RORE MULTIFLE
Powe e HIMDOW

1 Connectthe SONET optical signal to the IN port of the Optical Interface module.

2 Choose the received input signal rate oNE#CEIVE) display.
3 Selec{RESULTS), SONET, [JAIYMISMVES] as shown above.

1. Optical power measurement is always available even if test timing is off.

2. The white portion of the colored bar shows the power range for accurate jitter
measurement (only displayed if a jitter option is fitted). The green portion of the
colored bar shows the power range for accurate BER measurement.
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Measuring Round Trip Delay

Measuring Round Trip Delay

The time taken for voice traffic to pass through the network is very important.
Excessive delay can make speech difficult to understand.

The Round Trip Delay feature of the OmniBER 719 measures the delay in a 64 kb/s
timeslot.

A test pattern is transmitted in the 64 kb/s timeslot and a timer is set running. A
loopback is applied to the network equipment to return the test signal. The received
pattern stops the timer and the Round Trip Delay is calculated.

MESULTS PO L —
RCTIDN OFF

DELRY .0 msec

ELEFZED TIRE Bd BB PR LY

tnrcH gL - SHORT  ERROR WORE [
SUNMRRY  ATIVE TERM  MRALYSIS  wuvanens Hﬂdﬂ

You can only measure Round Trip Delay on a 64 kb/s test signal obtained from a
34 Mb/s, 8Mb/s or 2 Mb/s DSn interface or DSn payload signal.

1 If measuring on an SONET interface, set up the SONET transmit and receive
interfaces and payloads required. See "Setting SONET Transmit Interface "
page 29 and “Setting SONET Receive Interface” page 46.

2 If measuring on a DSn interface, set up the DSn transmit and receive interfaces
and payloads required. See “Setting PDH/DSn Transmit Interface (Option 013)”
page 26 and “Setting PDH/DSn Receive Interface” page 44.

3 Connect a loopback to the network equipment.

4 Choose ACTION[SINI to start the measurement.
If measuring on an SONET interface, the results are available
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SIS display.
If measuring on a DSn interface, the results are available

BES display.
The Round Trip delay measurement range is up to 2 seconds. The resolution varies
with the received interface signal rate:

2 Mb/s 1 microsecond

8, 34 Mb/s 110 microseconds
STS-1, STS-3 0.5 milliseconds
0OC-12, OC-48 0.5 milliseconds
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2.048 Mb/s Results

DS1 Results

Making Measurements
Monitoring Signaling Bits

Monitoring Signaling Bits

The OmniBER 719 receiver can be used to monitor the state of signaling bits in
received 2 Mb/s signals with timeslot-16 CAS multiframing (PCM30 or
PCM30CRC) and DS1 structured signals.

For 2 Mb/s signals with timeslot-16 CAS multiframing a table showing the values of
A,B,C,D signaling bits in all 30 channels is given.

D4 and SLC-96 payloads

A table simultaneously showing the state of the A and B signaling bits in the 6th and
12th frames of a superframe is given. Each frame contains 24 timeslots. In SLC-96
mode A and B choices are 0, 1 or alternating. If you set bit A or B to alternate, the
displayed bit changes to an A, to indicate that the bit is alternating from 1 to 0. The
same signaling is transmitted in all channels.

ESF Payloads

A table simultaneously showing the state of the A, B, C and D signaling bits in the
6th, 12th, 18th and 24th frames of a superframe is given. Each frame contains 24
timeslots.

RESULTS  BSe PAvOne  EEESETCINEE

3L ESF RBCD BITS

[v2]mnco | vs[ paca | vs | Aace | s [ sace|

]-
vl tem| 7] ovian | a3 saan | 18| niae
2| 1111 | 1101 | 1% Q11L| 2° | DL1R
3| 1111 ) 1101 | 15 Q111 | 21 L1k
4 | L1001 | 1) Q101 | 16| BLML| 22 L1k
L1101 | 18| 4101 ) 17 R111| 23 L1k
1101 | 12| 1101 | 18 Bid1| 24 Litk
[NFCR CUHIL -~ T [RER HORE H
FUHHARY AT IUE TERN MALYEIS  wcvanans M

118



Description:

Making Measurements
Measuring Service Disruption Time

Measuring Service Disruption Time

Protection switching ensures that data integrity is maintained and revenue protected
when equipment failure occurs. The speed of operation of the protection switch can
be measured.

The sequence of events involved in measuring the switching time is:
e Pattern Synchronization (no errors) is achieved.

« The protection switch is invoked - Pattern Synchronization is lost.
e The standby line is in place - Pattern Synchronization is regained.

The time interval between pattern sync loss and pattern sync gain is a measure of the
disruption of service due to protection switching. For information on measuring
service disruption on ATM refer to "ATM Service Disruption " page 178 and for

POS operation refer to "POS Service Disruption " page 213.

AL

LONGEST 0. 000ms
SHORTEST 0.8000ms
LAST 0.000mns

[ I'IZI'II SEWUICE SIRET SMET RORE H

ALH S0AH RIFALPT BLH 5CAH TRIFSEAH  .cvavaes M
Service Disruption is chosen on page except for the following
configuration:

e If you choose a DSn or SONET interface and an ANSI (DS1, DS3) framed,
unstructured payload you must select Service Disruption on the Transmitter and
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Receivelji=3lzVNeafle]Y] display.

RECEIUEE TRMT FRHLT 5N

HHLH STHUCT -0 TEET

SE LTRSS 55T TN [ e g
TEST FUSCTIDN  SEAV DISA
15~ SERJICE DISRUFTIOH ROLDE

NOTE At DS1 and DS3 Service Disruption results are only available for Unstructured

payloads.

Error Burst Definition

Error bursts start and finish with an error. Bursts of less than 10 us are ignored.
Bursts are assumed to have completed when >2000ms elapses without any errors

being received.
The longest burst detected is 2 seconds.

Accuracy: <= 50us for bulk filled PDH/T-Carrier tributary test signals.

NOTE Note To measure Service Disruption your instrument must have a PDH/DSn module
fitted as the measurement takes place within the PDH/DSn module.

HOW TO: 1 Ifinterfacing at SONET set up the SONET transmit and receive interfaces and
payloads required. See "Setting SONET Transmit Interface " page 29 and
"Setting SONET Receive Interface " page 46.

2 Ifinterfacing at DSn set up the DSn transmit and receive interfaces and payloads
as required. See "Setting PDH/DSn Transmit Interface (Option 013) " page 26
and "Setting PDH/DSn Receive Interface " page 44.
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3 If you choose a DS1 or DS3 framed unstructured payload, choose

[ SERVICE DISRUPT [y NSV W R =e=SME) TEST FUNCTION
displays.

4 Pres§RUN/STOP) to start the measurement.

5 Invoke the protection switch.
6 View the results on th®ESULTS] ERYeIERIE display.

Results Displayed

LONGEST - Longest burst of errors during measurement.
SHORTEST - Shortest burst of errors during measurement.
LAST - Length of last burst of errors detected during measurement.
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Performing a SONET Tributary Scan

Verifying an ADM Installation

The OmniBER 718'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.

TEST SET
OC-100C-48 "FEFERFEFEREFRER R
tl'ﬁ out ADM TSN
TAIES
Y ¥
Ligizal Destribestion

Framae

il s s

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) DANESRINES. mapping setup

determines the tributary structure. The OmniBER 719 will configure the Transmitter
to the Receiver and the PATTERN is forced to the payload it will fill.

The SONET Tributary Scan display can be logged to the chosen logging device. See
"Logging on Demand " page 243.
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TEEHEH | TTER QUTPUT SOHET

AALH  SHHLCT -3 TEST | OUERHERD
== TTIHGS PEPLOAD | FURCE O - 2E TUF

TEST FUBCTION  TRIE SCAH TR |
21T EARSA THEESHOLE w2 LE-6

TEST TIMMG SIHEL Ln SIS

urmlﬂur FOA
T L HM BESILTS

il oo

Set up the transmit and receive SONET interfaces and payload as required. See
"Setting SONET Transmit Interface " page 29 and "Setting SONET Receive
Interface " page 46.

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

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.

The Tributary Scan results can be viewed or{f#gsULTS)

ENERGESTY display (see following page).

The Scan can be started on [TEST FUNCTION|

display or th¢ReSULTS] display by choosing START.

If the Scan is started on tAiERANSMIT) [ TEST FUNCTION Je[SsIEM2

the OmniBER 719 changes to display.

If a full-bandwidth concatenated payload is selected (e.g. an STS-48c within an

0C-48), then Tributary Scan is disabled.
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Performing a SONET Tributary Scan

NOTE

The keyboard is locked during tributary scan.

RESULTS SOMET TRIBSCAY [oEr |
5T5-3 1 5T5-3
1 2 3
S1E-1 5P
LZ34 50T 123456T LEBSEGT
UTGRF UTERF UTEAF
L114811 1118011 1180111
PEEREE EBEEEEE EEBZEESR 2
55933559 5533553 5335533
e h b b dh b b bod b b o0&
u=1.% =1, 5% ur=1,%
STHTLES
sor STnET
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Performing a SONET Alarm Scan

Performing a SONET Alarm Scan

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-1.5: LOP-P, AIS-P, RDI-P, H4 LOM, LOP-V, AIS-V, RDI-V

The SONET Alarm Scan display can be logged to the chosen logging device. See
"Logging on Demand " page 243.

FEZULTS SSET ALA SCHS HI1U
ul} 3 | | TP |
TR 1 i3
1 .'rtu LsEQ
ETE-1 SPE

IZ3REET

UTEAP
L11111
22EE2ERE
333abaz
I EE R R

uT=1.5

“5Tap STRAT ﬂﬂ:ﬁ

1 Set up the receive SONET interface and payload as required. See “Setting
SONET Receive Interface” page 46.

2 Choose e N=EEWYEY] on thgResuLTSs] 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.
5 Choose JERql to start the Alarm Scan.
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Performing a DSn Alarm Scan

Description DSn Alarm Scan tests each channel for the following alarms:

Frame Loss
RAI
AlIS

The channel in which an alarm occurs is highlighted.

AEsuLTs I 0T
52 INTERFELCE

BEE 1

]
"
n
m
3

L3

AR —
e
Fanntr=
F L ol e
B G ol e
d 0
PO

TEIURLY TIRIRG I5n 050 RORE w
SCAH CONTROL  EERILTS MH SEAH aianaan

HOW TO: 1 Set up the receive DSn interface as required. See “Setting PDH/DSnh Receive
Interface” page 44.

2 Choose[elN] to start the Alarm Scan.
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Making Measurements
Measuring Jitter

Measuring Jitter

Jitter and error measurements are made simultaneously when a jitter option is fitted.

Cumulative and Short Term results of Jitter Amplitude and Jitter Hits are provided
on the[RESULTS display.

Graph and Text results for Jitter Transfer and Jitter Tolerance are also provided.
LP, HP1 and HP2 filters to ITU-T 0.171 and O.172/BELLCORE GR-499.

Bit Rate | HP1 (Hz) |HP2 (kHz) |LP (kHz) | HP rms
(Kb/s) (kHz)
1.544 10 8 40 12
2048 20 18 100 12
8448 20 80 400 12
34368 100 10 800 12
44736 10 30 400 12
51840 100 20 400 12

155520 500 65 1300 12

622080 | 1000 250 5000 12

2488320 | 5000 1000 20000 12

Please note that the instrument measurement bandwidth varies depending on the
Receiver Range selected (i.e. the bandwidth is reduced when not on the 1.6 Ul
range). If you change the Receiver Range selection check the Filter Values displayed
at the bottom right of the display meet you measurement requirements.

Rms jitter measurements settling time

If you select a PDH/DSn receiver interface and choose a 0.172 /GR-499 Filter on
the Receiver Input, Jitter page; please allow approximately 20 seconds settling time
before performing a measurement.
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HOW TO:

Making Measurements
Measuring Jitter

To obtain optimum performance while measuring jitter on optical signals ensure the
signal optical power level is within the measurement window. See “Measuring
Optical Power” page 115.

RESILTE  TITTER CLPULATIUE
+UE PERK B.0746U1
-UE PERK B.0660]
PEAK-PERK B.118U1]
RMS B.0030]
EILI:;I-EES nid H!IH!:I'EH

STATUS i
[iitoni

1 If measuring Jitter on a DSn signal, set up the receive DSn interface and the
receive Jitter interface. See “Setting PDH/DSn Receive Interface” page 44 and
“Setting Jitter Receive Interface” page 47.

2 If measuring jitter on a SONET Optical signal, check orfRE&sULTS)

ENEEERYES RSN display that the measured optical

power level falls within the white portion of the coloured bhais ensures the
accuracy of the Jitter results

3 If measuring Jitter on a SONET signal, set up the receive SONET interface and
the receive Jitter interface. See “Setting SONET Receive Interface” page 46 and
“Setting Jitter Receive Interface” page 47

4 If performing a Jitter Tolerance measurement, See “Measuring Jitter Tolerance”
page 134. If performing a Jitter Transfer measurement, See “Measuring Jitter
Transfer” page 138.

5 Pres§RUN/STOP] to start the measurement.
6

You can view the Jitter hits and Amplitude results or{RESULTS)
display.
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Measuring Extended Jitter

Measuring Extended Jitter

Extended Jitter measurements are made at the upper end of the standard wander
frequency range and the lower end of the standard jitter frequency range.

When [ZRIENBIE8] is chosen (on the Receiver Input Jitter page) Jitter results are
provided. Cumulative and Short Term results of Jitter Amplitude and Jitter Hits are

provided on th¢resuLTs) EIEREERN display. The following Table gives the
Extended range receiver measurement bandwidth.

Jitter measurement bandwidth'
Bit Fu
Range | F, (Hz
Rate ge | FL (Hz) (kHz)
(kb/s) U.l. lower FMIN FMAX upper
3dB (Hz) (kHz)
™ 3dB
point :
point
1544 256 0.15 1 0.2 0.25
2048 256 0.15 1 0.2 0.25
8448 256 0.15 1 0.2 0.625
34368 256 0.15 1 2 2.5
44736 256 0.15 1 5 6.25
51840 64 0.15 1 20 25
155520 64 0.15 1 20 25
622080 256 0.15 1 20 25
2488320 1024 0.15 1 20 20

" The measurement accuracy is specified betwggg Bnd Fyax
only.

* Nominal value.
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RESILTS:  TITTER CLPULATIUE
+UE PERK B.076U]
-UE PERK 0. 06601
PERK-PERK @.118U1
RMS B.0830]
FILTERS HPZ
ELAFSEED TIRE Dnd PRk Bln lhz

STATUS i
[kivoos

If measuring Extended Jitter on a DSn signal, set up the receive DSn interface and
the receive Jitter interface. See “Setting PDH/DSn Receive Interface” page 44
and "Setting Extended Jitter Receive Interface " page 48.

If measuring Extended jitter on an SONET Optical signal, check on the

RESULTS| EelNARRSSIVNES OPTICAL e[y display that the measured

optical power level falls within the white portion of the colouredtias ensures
the accuracy of the Jitter results.

If measuring Extended Jitter on an SONET signal, set up the receive SONET
interface and the receive Jitter interface. See “Setting SONET Receive Interface”
page 46 and "Setting Extended Jitter Receive Interface " page 48.

Pres§RUN/STOP) to start the measurement.

130



Description:

Making Measurements
Measuring Wander

Measuring Wander

Wander is defined as the long- term variations of the significant instants of a digital
signal from their ideal positions in time, where long-term implies phase oscillations
of frequency less than or equal to a demarcation point that is specified for each
interface rate. Refer to ANSI T1.102 for the demarcation frequencies for each
digital signal.

Accurate Wander measurements require a Wander reference derived from a master
timing external source. Connect your external timing source to the appropriate port
on the instrument clock module. Wander results are displayed in Ul or nanoseconds.
Jitter Amplitude and Jitter Hits results are also available.

Problems may arise due to wrongly configured equipment running on internal
clocks or at the junction of different operator’s network equipment. Since the timing
sources may operate at slightly different frequencies and exhibit long term
frequency drift, phase difference (Wander) may occur between the incoming data
and the network equipment. This causes “Bit Slips” in the network equipment
buffers and results in frames being repeated or deleted thus reducing the efficiency
of data transfer.

When wander is measured at DS1 or 2 Mb/s, Estimated Bit and Frame slips are
calculated and a Bar Graph shows the cumulative Wander over the measurement
period.

RECEIUER [HPUT FEHADSn
AR STRUCT "0 A TEST
|SETTIMNGS SETTINGS FURCT I OM

HERZUFERENT TYPE KRHDER
SIGENAL FREQUEMCY ]
RECEIVER RRHEE 256 Ul
FITTER ERKOW]DTH B.1 Mz = B.ED KHz
HIT THRESHOLD 5 ul
FILTER FIHED
HAHDER ERKOMW I [T 10 etz = LW Hz

WAHDER TIWIHD REFEREHCE WTS 2W CLOCK
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Measuring Wander

Make the Measurement

1

PDH/DSn Operation Wander Reference:

Select théTrRANSMIT) [EEEIES display, and set the
CLOCK field to [ZQIERINJM . Choose the CLOCK SOURCE required from the
menu provided (i.e. MTS 2M CLOCK/DATA, MTS 64k CLOCK,

BITS 1.5Mb/s and 10MHz REF). Connect your external timing source to the
appropriate port on the instrument clock module. See “Setting PDH/DSn
Transmit Interface (Option 013)” page 26.

SONET Operation Wander Reference

Select théTRANSMIT) HSNE] display. and set the

CLOCK field to QIR . Choose the CLOCK SOURCE required from the
menu provided (i.e. MTS 2M CLOCK/DATA, MTS 64k CLOCK, BITS 1.5Mb/

s and 10MHz REF). Connect your external timing source to the appropriate port
on the instrument clock module. See, “Setting SONET Transmit Interface”
page 29.

If measuring wander at a DSn rate set up the DSn receive interface. See, “Setting
PDH/DSn Receive Interface” page 44.

If measuring wander on an SONET Optical signal, check ofRE®BULTS]
B ELEEVEN PRI display that the measured optical

power level falls within the white portion of the coloured bhais ensures the
accuracy of the Wander results.

If measuring wander at a SONET rate set up the SONET receive interface. See,
“Setting SONET Receive Interface” page 46.

Choose MEASUREMENT TYP |[ZABER -

Choose the WANDER HIT THRESHOLD level - if the received wander exceeds
the value chosen a wander hit is recorded.

PressRUN/STOP] to start the measurement.
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Measuring Wander

HOW TO: View the Results
RESULTS  WAWDER | B GHHPH |
-25h6 -12f (] +188 +256
=16 =8 ] U 1B
 EE——
-1 i +1
................
ELAPREED TIRE nid gk Ulw &l

STATUS

-, ity
1 ChoosefANBIER} on thiRESULTS) displaynd choose thaisplay units

required:

TIME displays the wander results in nanoseconds.

Ul displays the wander results in Unit Intervals

If you are measuring wander at 2 Mb/s Estimated Bit slips and Estimated Frame
slip results are provided anc[ei¥Yg]  choice is added to the menu.

If [N is chosen the cumulative wander results are displayed in graphical
form. The Graphs are additive and in the example shown above the Wander is -
76.5 BITS. Graph is only available when a DS1 or 2Mb/s signal is selected.

NOTE Estimated Bit Slips signify the slippage from the start of the measurement.
One Estimated Frame Slip corresponds to 256 Bit Slips.
Implied Frequency Offset is calculated from the Wander results.
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Measuring Jitter Tolerance

Description: The jitter auto tolerance feature provides jitter tolerance measurements within the
Option 200 is relevant DS1 and DS3 masks taken from BELLCORE GR.499, Category 1 and
required for Jitter Category 2 equipment and ITU-T G.824.

measurement and SONET masks are taken from BELLCORE GR-253-CORE.

013 for PDH/DSn G.823 low and high Q systems are provided for PDH (2, 8, 34 Mb/s).

operation. are.

PDH/DSn User Selectable Masks

Line Rate GR.499 CAT1 GR.499 CAT2 | G.823 (.823HighQ &.823Low Q G.824
2 Mb/s v v
8 Mb/s v Vv
34 Mb/s v
DS1 v v v
DS3 v Vv v
SONET User Selectable Masks
Line Rate (GR-253 (5.825 (5.958 Type A 5.958 Type B
STs-1 Vv
sTS3 v v v v
STS-12 \/ \/ \/ \/
STS-48 \/ \/ \/ \/

Jitter is generated at a range of frequencies within the mask and an error
measurement is made. If no errors occur (PASS), the jitter amplitude at that
frequency point is increased until errors occur (FAIL) or the maximum jitter
amplitude is reached. The highest jitter amplitude at which PASS occurs is plotted
on the graph as the Jitter Tolerance for that jitter frequency.
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User-Programmable Masks

There are 5 user programmable masks provided allowing you to create, edit and title
up to 5 jitter masks. Please refer to “To Generate a New Jitter Mask” on page 301
and “To change the parameters of a User Defined Jitter Mask” on page 303 for
instructions on how to generate or edit a user programmable mask.

The transmitter and receiver can be set to different rates to allow testing across
multiplexers, for example transmitter set to STS-3 with embedded DS-3 and
receiver set to DS-3.

TRAMZAETTER DUTELT FRH/DSR
HAIM | STEUCT S| JITTER TEST
|SETTINGS SETTIRGS FUKCT | O
JITTER  WAHDER JITTER
TITTER TOLERAWCE
S1BMAL FREOQUEHWCY 53
PAT TEEN Z 23=1 PRET
WA
HURBER OF FHOIHTS g8
OWELL TIEE 1. 8%
DELAY TIRE 1.0s
ERROE TERESHOLD AlY ERRIRS
PRLES sifF THRHGAIE PHGE SELECTER
TO BEEEN, FGRIN TD ABDRT.
STATUS i
G.B2% BR. 459 ER. £99 USER MULTIPLE
CATE CATZ [ st C

Make the Measurement
PDH/DSn Interface

1 If you are performing jitter tolerance on the DSn signal, set up the DSn transmit
and receive interfaces, including the test PATTERN. See “Setting PDH/DSn
Transmit Interface (Option 013)” page 26 and “Setting PDH/DSn Receive
Interface” page 44.

2 If you have chosen a PDH/DSn interface now select the JITTER page and select
AUTO TOLERANCE and a MASK (see display above). Proceed to step 6.

SONET Interface

3 If you are performing jitter tolerance on an SONET Optical signal, check on the

RESULTS) BNEIREYEEN FETNESIERY display that the measured

optical power level falls within the white portion of the colouredtis ensures
the accuracy of the Jitter results.
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If you are performing jitter tolerance on the SONET signal, set up the SONET
transmit and receive interfaces, including the required test PATTERN. See
“Setting SONET Transmit Interface” page 29 and “Setting SONET Receive
Interface” page 46.

TRANSAITTER DUTEUT SOHET
ANIM  [STRUCT 'R | TOTTER TEST | OUERHEAD
|SETTIMES PRYLOAT FURCTIOM | SETURP |
JTITTER * HRHDER JITTER
TITTER TOLERANCE
S1BMAL FREQUEMCY E22Hb/'s OFT
PRTTERN £°23=1 PRI
HASE
HUHBER OF POIMTE ]
OHELL TIRE 1. B&
DELAY TIRE 1.5
ERROR TERESHOLD AiY ERRORS
PRLSS UiTH TRANSAIT PAGE SELECTED
TO BEGLN, FGRIN TO ABORT,
STATUS .&.
G.358 P G.BZ5 58253 USER FMULTIPLE
T¥PE A TVFE B HASE Wlha0N

If you have chosen a SONET interface now select the JITTER page and select
AUTO TOLERANCE and a MASK (see display above).

Steps common to PDH/DSn and SONET operation

6
7

Choose the NUMBER OF POINTS at which jitter is transmitted (3 to 55)

Choose the DWELL TIME - the time jitter is generated at each jitter frequency
point (0.1 to 99.9 seconds).

Choose the DELAY TIME - the time delay between the jitter frequency/
amplitude being applied and the error measurement being made. This allows the
network equipment to settle as jitter frequency is changed. (0.1 to 99.9 seconds).

Choose the ERROR THRESHOLD.

If ANY ERRORS is chosen, any BIP or BIT error will result in a FAIL.

If BIT ERRORS is chosen, choose a value between 1 and 1,000,000 to determine
the bit error threshold for the jitter tolerance PASS/FAIL decision.

BER>= shows the bit error ratio calculated from the bit error threshold choice and
the dwell time choice.

10 Pres§RUN/STOP) to start the jitter auto tolerance measurement.
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The measurements progress can be monitored rRRSISMIT display. At the
end of the test the results can be viewed ofiffRBNSMIT] [REBULTS]
displays. Th¢TRANSMIT) display is clearedvhen(TRANSMIT] is pressed but

the results remain on th@ESULTS display until the next jitter tolerance
measurement is made.

RESULTS  JITTER FUTD TOLERAMCE
FOANAT LN
OR-253 Mask: G2ZEME/%
I““ﬂ. . . . - . -

188

[ =]

S8

2

Bl -

FreqiHeiB.1 1 1@ 188 1K LBKLBBEK IN L@H

STATUS .y
TEHT ERAFH MALTIPLE
WlkBON
HOW TO: View the Results

1 Choose the results FORMAT.
If ISRl is chosen, a plot of the jitter tolerance results against the
ITU-T mask is displayed.
If ] is chosen, the results from which the graph is constructed are displayed,
Point number, Frequency, Mask amplitude, Tolerance, Result.
If applicable, points 13 through 55 can be viewed on pages 2 through 5.

If you wish to log the jitter tolerance results to a printer, See “Logging Jitter
Tolerance Results” page 247.
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Measuring Jitter Transfer

Perform vital jitter transfer (gain) measurements using the OmniBER 719.

With the OmniBER 719 you can perform Jitter transfer measurements at DS1, DS3
and each of the PDH rates 2, 8 and 34 Mb/s, and also STS-1, STS-3, OC-1, OC-3,
0OC-12 and OC-48.

Jitter transfer defines the ratio of output jitter amplitude to input jitter amplitude
versus jitter frequency for a given bit rate. In network equipment some of the jitter
present at the input port of a regenerator will be transmitted to the output port. On
networks with cascaded equipment on long trunk routes it is important to limit jitter
transfer.

The jitter generator provides the stimulus for the jitter transfer measurement.
Narrow band filtering is used in the jitter receiver thus allowing selection and
measurement of the relevant jitter components to provide accurate and repeatable
results.

The jitter transfer results are presented in graphical and tabular form.

Graphical results are plotted as Gain V Frequency.

The relevant Pass Mask for PDH/DSn or SONET is also displayed on the graph.
Please refer to the OmniBER 719 Specifications book provided with your
instrument for detailed information on Jitter Transfer input and pass masks.

1.The Transmitter and Receiver must be set to the same interface rate.

Achieve the required accuracy:

1 The OmniBER 718 must be connected back to back in order to perform a
calibration cycle before making a Jitter Transfer measurement (see figure on next
page). Use an optical attenuator to keep optical power at optimum level if you are
performing tests on optical signals.
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OmniBER
Tx O/F R /P

Calibration
Mode

1 1

Measuremant i 1

Mode i

I 1

- {uurf -

2 The OmniBER 719 must have been switched on for 1 hour before starting a
calibration cycle.

3 The climatic conditions must remain stable from switch-on to end of
measurement.

4 The Jitter Transfer measurement must be started within 10 minutes of completion
of the Calibration.

5 If maximum Delay time, maximum Dwell time and maximum number of Points
is selected, the accuracy specification cannot be guaranteed as the time from start
of calibration to end of measurement (test period) will be approximately two
hours. It is recommended that the maximum test period does not exceed 90
minutes.
The total Test Period is equal to the Calibration period plus the Measurement
period. Both Calibration and Measurement periods are identical and are equal to
the following: (Delay Time + Dwell Time + 5 Seconds) X Number of Points.
The Test Period is therefore (Delay Time + Dwell Time + 5 Seconds) X
Number of Points X 2.
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NOTE For best results, a Dwell Time of 20 seconds and a Delay
Time of 10 seconds, are recommended.

TRAYEAMETTER DUTPLT FRH/DSn
AW | STRUCT 3| JOITTER TEST
|SETTIMGS SETTINGS FURCT | OM
TITTER ~ WAHDER JITTER
TITTER TRAHNSFER FR
SIBNAL FREQUEMCY a3
RODE CRLIE
[HPUT MRCH
HUMBER COF POINTE
DELAY TIRE 9%
OHELL TIME Ca
PRASS MAGE ER=253
PRZS MRSK OFFSET OFF

|'HL'55WHE MiFH THRHERIE PRLE SELECTED
TO BEEE FTION,

STRTUS S
1 is.riazt GR.4%3  GA.4A9 EISER MULTIPLE
CAT § CAT 2 =T C
HOW TO: Perform Jitter Transfer Calibration
NOTE If a PDH/DSn interface is selected the CALIBRATION should always be carried out

with LEVEL selected on tHRECEIVE) display.

1 If DSn Jitter Transfer is required, set up the DSn transmit and receive interfaces,
the receive jitter interface and connect DSn IN to DSn OUT. See “Setting PDH/
DSn Transmit Interface (Option 013)” page 26, “Setting PDH/DSn Receive
Interface” page 44 and “Setting Jitter Receive Interface” page 47.

2 If you are performing jitter transfer on an SONET Optical signal, check on the
ECNERESVER [CEIMEENEY display that the measured
optical power level falls within the white portion of the colouredtias ensures
the accuracy of the Jitter results.

3 If OC-3, OC-12 or OC-48 Optical Jitter Transfer is required, set up the SONET
transmit and receive interfaces, the receive jitter interface and connect the OUT
port of the Optical module to the IN port of the Optical module. See “Setting
SONET Transmit Interface” page 29, “Setting SONET Receive Interface”
page 46 and “Setting Jitter Receive Interface” page 47.
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If OC-3/12/48 SONET Jitter Transfer is required, a 15 dB attenuator must be
connected between the IN and OUT ports of the Optical module.

4

If you wish to measure STS-1 or STS-3 electrical jitter transfer, set up the SONET
transmit/ receive interfaces and the receive jitter interface and connect IN port to
OUT port on the SDH module. See “Setting SONET Transmit Interface”

page 29, “Setting SONET Receive Interface” page 46 and “Setting Jitter Receive
Interface” page 47.

Choose JITTEF NI RIZUNOHEN on tieransmiT) |EIRE
display.

Choose the INPUT MASK.

SONET operation

If measuring SONET jitter transfer, the BELLCORE GR-253 mask can be High
or Low. You can also select from 1 of 5 user programmable jitter masks see
(BEERY) paragraph below.

GR-253 Low masks cover the lower frequency band.

GR-253 High masks cover the upper frequency band.

PDH/DSn operation

At DS1 and DS3, G.824 and GR.499 Catl and GR.499 Cat2 are provided.

If measuring PDH jitter transfer at 2 Mb/s or 8 Mb/s a Q Factor choice is provided
(G.823, High Q and G.823 Low Q). Your Q Factor choice should match the
network equipment regenerator Q Factor.

At 34 Mb/s a G.823 jitter transfer input mask is offered.

If [SERY is chosen, choose the mask jitter frequencies, F1, F2, F3 and F4, and
mask jitter amplitudes Al and A2, see “To change the parameters of a User-
defined jitter mask” page 303 for instructions on how to change the parameters
of a user mask and “To Generate a New Jitter Mask” on page page 301.

Choose the NUMBER OF POINTS at which jitter is transmitted (1 to 55)

Choose the DELAY TIME - the time delay between the jitter frequency/
amplitude being applied and the error measurement being made. This allows the
network equipment to settle as jitter frequency is changed (5 to 30 seconds).

Choose the DWELL TIME - the Dwell Time is the test period spent at each
amplitude/frequency point (5 to 30 seconds). The result recorded is the maximum
peak-to-peak jitter detected during the Dwell Time test period.

10 Select a PASS MASK if a choice is given.
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Pass Mask Offset

11 An offset in the range -2.00 dB to +2.00 dB in steps of 0.01 dB can be added to
the selected Pass Mask. Select PASS MASK OFFSET and use the edit keys to
select an offset. Selc[ENBJEBIIll  when finished selecting an offset.

12 With MODE set t([YU[l preSRUN/STOP) to start the calibration.

The Jitter Transfer display is replaceddryinformation display for the duration
of the Calibration.

A bar graph showing the progress of the calibration will appear on the display.

When the Calibration is complete, the display will revert tdfRaNSMIT)
IR display.

TramsFe™ Funcclos Callbracies [n Progress

Press Funs'SEop ta Rbark

Propo-tion cosplete | B

STATUS JiEERr Eradfer Fusstlen ln g ~
Start the Jitter Transfer Measurement

The Jitter Transfer measurement must be started within 10 minutes of the completion
of calibration.

1 After the CALIBRATION is completed, remove the back to back connection
from the DSn or SONET or optical interfaces and connect to the system under
test.

If the measurement is to be made at a network equipment monitor point, choose

[EIEgeR] on the DSn or SONEReCEIVE) INEERINES  display before

making the jitter transfer measurement.
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2 Choose MODEEAEE on thgranswviT) [EERIERY display and press

RUN/STOP|.
The measurement’s progress can be monitored display.

View the Results

1 selec{resuLTS) EIRIES and IYSEI5W - then choose the results
FORMAT.

It [ESXXER] is chosen, a plot of the jitter transfer results against the

ITU-T mask is displayed.

If ] is chosen, the results from which the graph is constructed are displayed:
Point number, Frequency, Mask amplitude (dB), Jitter Gain (dB), Result.

If applicable, points 13 through 55 can be viewed on pages 2 through 5.

RESULTS  JITT TRARSFER FM

FORRAT FROE &
GHEs Maski 0%

PE Fregmrcy Amal WaskidB) GalnidB)] Fale

3k B4l B.48 =36.15 H.BB FRIL

a5 M99 0.3 -37.68 i hh FRIL

3k SElZ B3 -3E.EE .81 FRIL

ar IGSE 028 =4l.2% B8R FAIL

T 14231  W.E1 -42.34 i BB FRII

| ITILT 8.7 HA B.8] PRSS

&l HOTE 004 HeR i, g 4

Ll FSEsE B.IF HA B.B] FRSS

T 3iZeE  0.1@ HeA B.B1 PR3

] 7964 0.1 A bl FRSS

L 46155 B.1@ HeA B.B8 FRSS

& BE1 0.8 He h.on PGS

STATUS S
TEHT ERPFH MULTIPLE

[ HBON
2 If is chosen, choose the SCALE required.

provides a vertical axis range of +5 to -60 dB and is recommended for
viewing the high frequency portion of the graph. This allows a clearer view of the
difference between the actual result and the ITU-T pass mask.

provides a vertical axis range of +3 to -3 dB and is recommended for
viewing the low frequency portion of the graph. This allows a clearer view of the
difference between the actual result and the ITU-T pass mask.
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RESULTS TRRKNSFER FM
FORHAT .% SCALE  WIDE
524 Maak: D53

[} S - .

Gaim 1dll)

.“.

&8 vt
Freq (HERLD g 1K I 1BBK 1M

STATUS e

TEHT GRAFH m

3 If you wish to log the jitter tolerance results to a printer, See “Logging Jitter
Transfer Results” page 249.
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Measuring Pointer Adjustment (Tributary)
Jitter

During the transition from a DSn network to mixed DSn/SONET networks new
sources of jitter emerge, caused by the mapping process and network
synchronization problems. This new jitter may result in pointer adjustments which
in turn cause tributary jitter at the DSn output ports of the network element.

Pointer Adjustment Jitter

Jitter resulting from pointer adjustments is transient in nature, relatively high in
amplitude, and most of the energy is contained in low frequency components.

GR.253 CORE recommendations define a set of pointer sequences when evaluating
NE’s pointer adjustment jitter performance. These sequences are designed to
emulate the pointer activity that results from incorrect synchronization within a
network element.

The OmniBER Transmitter can generate the test sequences recommended by ANSI
T1.105.03, BELLCORE GR-253-CORE and ITU-T G.783. Use these sequences to
stress the system under test for correct levels of tributary jitter.

Refer to “Adding Pointer Adjustments” on page 85 for instructions on how to add
pointer adjustments and detailed explanations of the pointer sequences provided by
the OmniBER.
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| BELLCORE GR-253/T1.105.03 Jitter Specification

Measurement Max. Jitter
Payload Pointer |Sequence bandwidth (Ul p-p)
1.5 Mb/s VT 15 E,F 0.01 to 40 kHz* 1.5
2 Mb/s VT 2 A, B,C |0.02to 100 kHz * 0.4
A, B,C [181t0 100 kHz ** 0.075
34 Mbl/s STS-1 SPH A, B, C |0.1to 800 kHz * 0.4
D 0.1 to 800 kHz * 0.75
A, B, C,D |10 to 800 kHz ** 0.075
45 Mb/s STS-1 SPE E,F, G,H Note 1. Note 1.

*denotes LP + HP1 filters. ** Denotes LP + HP2 filters;
Note 1 These values are for further study by ITU-T.

OC-93, DC-3. 5T5-3

Gensrats SPEsad YT :&.'

Feerrier tributary autguts  TFoarrier bast signel
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an the pointer associsled #lerwat Fibutary
wiith ihe SPE coniaining ] patpiris
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'

:

“ L]

SONET > .
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- *_ jicier dut ta printer mMElSWEMHEL o8 5
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Typical tributary jitter test setup

HOW TO: 1 Connect the OmniBER to the Network Element as shown in the previous Figure.
Ensure the OmniBER and the NE are synchronized.

2 Select théOTHER) page and choose TRANSMITTER
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AND RECEIVER [NPEEEREY -

3 Selec(RECEIVE) [IANEERINEEN GERESE and select a PDH/DSN
SIGNAL rate (DS1, DS3, 34, 8 or 2 Mb/s).

4 On the same page set the required test pattern from the PATTERN field.

5 On the(TrANswiT) |IESIE. INEERIERY page select a SIGNAL

rate (the rates available depend on the options fitted to your instrument). In this
example we have selected OC-48.

6 On the same page, now set the Transmitter DSn payload offset (DS3 OFFSET
field in figure below) to any in-range value.

TRANSH| TTER: QUTPUT SEHET
WALH | STRLCT'® | JTITRER TEET
|EETTLHEE P LOAI FURCT [

SIGHAL OC-12 £33 OM  [HTEEHAL

CLOCK  [WTERHAL
FREQUEHCY OFFIET [FF

QUERHERL
== TUF

FOF GEIEG

APPIRE E 151 FULL 5PC
353 DFFSET - 15

F ES b Rl
5T5-3 5T5-14 1 L
PRELDAD THPE  LINFRARED UHETRUCTURED
FHETERH 252591 PRES THLUERE
DECREnEE  EMCRERSE P
DIBIT DIGIT o —) mﬁﬁn

7 SelecftransviT] e N=EE BEEENNeEE . then Seleq SONET
[ADJUST PTR

8 Setup and run pointer sequence A (see page 85 for information on the pointer
sequences available). When the pointer sequence initialization and cool-down
periods are finished and the display indicates “POINTER SEQUENCE - IN
PROGRESS” proceed to step 9.
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TRANERITIER CLTPUT SHET

FAIH | STRET D JITTER |[ TEST | GUERSERD
| SETTIMES PAYLOAD || FUSCTION SETUP

TEST FUHCTIOM  ‘SOHET ROTUST PTR m
POTHTER TYPE SPE FOIMTER
f1.185 / GR=253

ABTUSTHEMT TYPE A& FERIGOIC HOSMAL

PATTERH CONT[HUOFS

POLARITY POSITIUE

IMTERYRL 1B mi
FOINTER SEQUERCES EEALEAHINUTMENN

FHIHTER SEOUERCE =1 HET IRLEZATION

STATUS g
i g

9 Selec{RESULTS] and set TEST TIMING | EINCEIE

and a period of 20 seconds.

10 Setthe jitter measurement range to 1.6 Ul and measurement filter to LP+HP1, as
shown below.

11 Pres§RUN/STOP) to start themeasurement.

EECEIVER [HPUT SOHET
AN | STRICT'D TEST  MERSERD
| SETTIHGS PAYLOAD | FUACTIOR FOHITOR | =
FERSUREHERT TYPE JLTIER
EIGHAL FREQUERCY B2EMb/'s OFT
FELEINER RRHEE L6 LU
HIT THRESHOLD I, G810
FILTER LP4F1
FILTER URLLES LiHz HPL
SHHz LF

STATLS: £
gy

12 Verify that no alarms or errors are detected by the OmniBER receiver.
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13 Set thgresuLTs) EIRERM Page [CNNNESIEN and AMPLITUDE.

14 Measure and record peak-to-peak jitter from ten consecutive measurement
periods.

15 Change the filter setting to LP+HP2, and repeat step 13.

16 Repeat the above procedure for pointer sequences B, C, D, E, F and G as required.
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"Setting up the Transmitter for ATM Payloads " page 152
"Setting up the Convergence Sublayer " page 155
"Setting Foreground Traffic " page 157

"Transmitting ATM Alarms " page 163

"Adding ATM Errors " page 165

"Viewing ATM Results " page 167

"Setting up the Receiver for ATM Payloads " page 168
"Setting up the Receiver ATM signal " page 170
"Policing ATM Traffic " page 172

"Measuring ATM Delay Performance " page 174
"Measuring ATM Alarms " page 177

"ATM Service Disruption " page 178

ATM Operation

For ATM operation you must have option 300, 301 or 302 installed. Option 300
offers ATM up to 2.5 Gb/s, option 301 ATM to 622 Mb/s and option 302 ATM to
155 Mb/s. Note that ATM option rates are not linked to maximum rate of
instrument, for example, option 302 155 Mb/s can be ordered for a 2.5Gb/s
instrument.



ATM Operation
Setting up the Transmitter for ATM Payloads

Setting up the Transmitter for ATM Payloads

Description The transmitter rate and mapping can be set up to match the requirements of the
ATM network under test. Select a SONET rate from STS-1 to OC-48 or a DSn rate
of DS-3 or DS-1.

TIP To set the Transmitter and Receiver to the same interface settings

SETTINGS CONTROL f COUPLED]

NOTE For ATM in PDH/DSn you must select ATM in the Receiver before it can be
selected in the Transmitter (unless the instrument is coupled).

Note ATM Mappings are performed using ITU-T Recommendation G.707 and
G.804 and ATM Forum physical layer specifications.

MC CELLS
A X b e 01
1y A
BLK  TH SINOLE
FILLED HiKD
How to 1 Onthe[TRANSMIT) page select froGREIPEAE | BeNEA

2 Select the SIGNAL rate. (If you selected a PDH/DSn interface and have not
coupled the Transmitter and Receiver, have you selected ATM in the Receiver
first?).

3 Select required MAPPING and then se([SI¥H
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Use[SET) to bring up the popup application diagram (only applies to SONET
mapping). This allows an alternative way of selecting the appropriate mapping.

i M3 S s
I F L o ]
[SET g i -
T [ =T b Ll Bre-LEC R r
1 S W |
ml
il |
]
STHTUS
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ATM availability with PDH/DSn and SONET Signal Rates and Framing

Table 4
Signal Rate Framing Type I$ ATM available?

DS3 CBIT yes

M13 no

DS1 ESF yes

D4 no

SLC96 no

2 Mb/s PCM30 yes
PCM30CRC yes

PCM31 no

PCM31CRC no

8Mb/s | - no
34 Mb/s G.832 yes
Framed no

SONET ATM is available into all SPE mappings, but
not into a VT structure.
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Network Interface
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Setting up the Convergence Sublayer

Setting up the Convergence Sublayer

Setting up the Convergence Sublayer allows the test signal to be set to suit the ATM
network under test.

1 Set up the Transmitter for ATM in the MAIN SETTINGS folder (See "Setting
up the Transmitter for ATM Payloads " page 152").

2 Select th{[SIVISSRINE folder.

TREHEN]I TTER QUTPUT SOHET

LETR STALCT 0 RT= TE:ET JUEASE AL
| TTIHES PRYLOND  SETTIHES TURCTION : SETLM

SETUF [ LIH SIELAYER |

HETHIRE THTEEFFED U1

SOYHAELIHE M

TS W
COHE FOre BCE TIFLE
SUBLAYER  DROUD  OROUMD " ikoon

3 Select SETUP as required.

4 If [ IVEEIWNTZ:N is selected then the NETWORK INTERFACE can be
selected ai[M] (NINJ and the SCRAMBLING can be turned on or off. For
most applications ATM scrambling should be left on.

If a DS3 interface and CBIT framing is selected an additional field
CONVERGENCE SUBLAYER can be set BIfES |[EXSE

The cell header format used at the User Network Interface (UNI) and Network Node
Interface (NNI) differs. The UNI has a Generic Flow Control field which can be
used for Media Access Control (MAC) functions to transmit cells over shared media
systems, while the NNI uses these four extra bits for extra path addressing.
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Setting up the Convergence Sublayer

Cell Header at UNI

Bits
8 6 5 4 2 1 Bytes
GFC VPI 1
VPI VCI 2
VCI 3
VCI PTI CLP 4
HEC 5
Cell Header at NNI
Bits
8 6 5 4 2 1 Bytes
VPI 1
VPI VCI 2
VCI 3
VCI PTI CLP 4
HEC 5

GFC - Generic Flow Control
VPI - Virtual Path Identifier

VCI - Virtual Channel Identifier

PTI - Payload Type

CLP - Cell Loss Priority

HEC - Header Error Control

156




ATM Operation
Setting Foreground Traffic

Setting Foreground Traffic

Description There are one foreground and seven background ATM channels available for
testing. The backgrounds are used to simulate real traffic which can be routed
differently to the foreground channel. The foreground is the test channel you use to
stress the system under test.

Refer to page 159 for a description of how to set up background traffic. The relative
distribution of background and foreground is described on page 160.

TREHSHITTER DU TRUT SOHET

RALH | STAICT B[ ATE TITTER =i} FE
| ETTIHES PAVLONL SLTTIHNES

=ETUF FOSEEOLHD

CELL STREFM HERDERS FRYLOM

GFLC =] il F1l Lr

i ] T T
ATE fAYLLAS 2*F3-1 FABY
A ] qudh
DIBET DEGIT = =p WENDOW
How To Foreground Setup

1 Setup the Transmitter for ATM in the MAIN SETTINGS folder (See "Setting up
the Transmitter for ATM Payloads " page 152").

2 Selec{TRANSMIT ) and th|ESIYESSIRINERN folder as shown above, and set
the SETUP field SOOI - Set the ATM header as required using the

cursor keys.

3 Select an ATM Payload from the choices offered.
To make a range of error measurements on your connection, select
EEESKS=Ml s the payload in the transmitter and the receiver. This allows the
measurement of cell errors, cell loss, cell misinsertion and cell delay
simultaneously. For a simple BER measurement you can GRES  [[WEER
byte. When making a jitter tolerance measurement, q
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What is a test cell?

ATM Operation

Setting Foreground Traffic

Simultaneous measurement of all ATM performance parameters can be made using
a special-purpose test cell. The test cell is described in ITU 0.191. The cell payload

consists of a 4-byte sequence number (SN) which is used to detect lost or

misinserted cells, a 4-byte timestamp (TS) which is used for cell delay and CDV
measurements, a 1-byte test cell payload type (TCPT) and a 2-byte CRC-16 which is
used for error detection and protection of the sequence number and timestamp.

An example of the test cell is given below.

Test Cell
header| SN TS Unused TCPT | CRC-16
5 bytes |4 bytes |4 bytes 37 bytes 1 byte | 2 bytes
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Setting Background Traffic

Description You can select up to seven background channels which can be used to represent

typical ATM traffic. The background channels are non-test channels and are used to
fully load the element under test.

TRAHSH|TTER QUTFIT HIHET
mHI & e LA Him LI L S
LEE s FHSLI R T R R B ki
SEFUF e i - L
CELL FTAERS
H @ wi Tl FTI ILF
1 = 1 2 o i
Fa Fd 2 Perd [
] ] 22 bk W
W i - I T ]
s . 2 o .
E ™ E = e 9
T M T = o L}
|
[} FOnE 10 MLLEIPLE
JUELASER ousn mosn LILiiL]
How To 1 Setthe SETUP field tIYIRECIND

2 Set CELL STREAM t(IZIEEI and set up the Background Headers as
required, using the cursor keys to navigate through the header fields.
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Setting Foreground and Background
Distributions

The ATM Forum has defined the following Service Categories:
« Constant Bit Rate (CBR)

« Variable Bit rate (VBR)

« Unspecified Bit Rate (UBR)

« Available Bit Rate (ABR)

Data carried within each of these Service Categories will be policed within the
network to ensure that the traffic does not exceed the bandwidth negotiated. This
ensures that the quality of service can be met and that other traffic is not degraded.

In the OmnIBER the distribution of the ATM cells in the data stream can be set up to
give CBR, VBR and single burst to simulate typical ATM traffic. Note that
Background distributions are CBR. You can select the transmit cell rate in steps of 1
cell per second up to the maximum cell rate, giving you precise and accurate cell
rates for performance tests and verifying ATM policing functions.

Because UBR is policed in a similar manner to CBR, a CBR signal can be used to
represent UBR data. In ABR, dynamic control of the signal bandwidth is provided
by resource management cells. However, a limited error performance test may be
performed using a fixed bandwidth CBR signal.

TREHSH] TTER DUTRUT SOHET
RELH | STRICT 'S [ ATR TITIER || WOEE
| =ETTIHGS PEFLOND | SETTINES

CELL STEERM 1

SERLICE IRF
CELLE"S EBITS R

FERFE LELL RRIE L14]1L& SHHe

CI TOLERRMLCE 2 ps

oM FarE BACE. ALLTIPLE

SUBLAYER BROMD OFaUs HIHEIII
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Setting up foreground

1

Set up the Transmitter for ATM (See "Setting up the Transmitter for ATM
Payloads " page 152).

in the ISEYIERINER folder select SETUP [EEREERGNNE . CELL

STREAM as|NIRENVIENE and then the traffic parameters for the Virtual
Channel (VC) under test can be set up.

Service Selections:

For Constant Bit Rate (CBR) traffic, select the PEAK CELL RATE and CDV
tolerance.

For Variable Bit Rate (VBR) traffic, select the SUSTAINABLE CELL RATE,
PEAK CELL RATE, MAXIMUM BURST SIZE and CDV tolerance. The
OmniBER then automatically generates worst case user traffic for the VC under
test using the 0.191 enhanced traffic generator algorithm.

For error performance measurement, set the CDV tolerance value to its minimum
value.

Select SINGLE BURST to transmit a burst of cells at the selected cell rate.

The CDV tolerance value cannot be set to zero. The minimum value reflects the
inherent CDV that is generated due to the segmentation and mapping of the ATM cell
stream into the physical interface.

To fully stress the policing functions of the VC under test, the CDV tolerance can be
set to the value used in the policing function.

Peak Cell Rate

For CBR, the peak cell rate is the average rate at which cells will be transmitted.
Because the selected cell rate is implemented by a series of discrete cell events, for
arithmetical reasons there will be some unavoidable deviation from ideal periodic
timing. This effect is small.

Cell Delay Variation Tolerance (CDVT)

The transmitter will generate a signal which has a cell delay variation as set by the
user in order to test a receiver’s cell delay variation tolerance.

Sustainable Cell Rate

For VBR, this is the long term average cell rate being transmitted.
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Burst Size

This is the number of cells transmitted at the peak cell rate, a value which may vary
from the number chosen due to cell delay variation.

Setting up background

How To 1 Selecting the SETUP EXIXeRIONY and CELLSTREAMas

\ INTEIDIRIGIETNTRY] allows the 7 backgrounds to be set up. The payload
can be set up as an 8-bit user-selectable pattern for each background. The number

of cells per second on each background can also be set. This is limited by the
bandwidth which is occupied by the foreground. Setting a unique value in the
payload byte for each background can help you to trace and identify cell streams
later.

TRAHSHITTEE QUTFIT SIHET
mE W STEUCT Him TEET TUF S B0
|SGE PHELUSD | FETT RS P gl s

Ceree GG

MEGEIIHD T
MLOND [ELLSS K

0
o]

R O A S S B L

EIT

u...“u.
it
i
T
—
L-E-E- = -3 -1-1 -]

HERDEET ML MILTIFLE
DIETE L]

Note If there is any extra bandwidth left over after the foreground and background are
filled with FILL CELLS, you can select between IDLE or UNASSIGNED Cells to
fill the remaining cells.
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Transmitting ATM Alarms

Description You can generate VP and VC AIS and RDI alarms to verify the response of the
ATM Network under test, and also generate VP and VC Continuity check cells to
keep the circuit alive during bursty traffic conditions.

Types of alarms available are: VP-AIS, VP-RDI, VP-CC, VC-AIS, VC-RDI and
VC-CC. The following tables show the expected responses of ATM VP and VC
switches to input conditions.
Downstream Alarms
Stimulus Response: VP switch Response: VC switch
LOS, LOF, LOP VP-AIS VC-AIS
MS-AIS, Path AIS VP-AIS VC-AIS
LCD VP-AIS VC-AIS
VP-LOC VP-AIS VC-AIS
VP-AIS VP-AIS VC-AIS
VC-LOC none VC-AIS
VC-AIS none VC-AIS
Upstream Alarms
Response: VC end
Stimulus Response: VP switch Response: VC switch point
LOS, LOF, LOP MS-RDI MS-RDI MS-RDI
MS-AIS, Path AIS Path RDI Path RDI Path RDI
LCD Path RDI Path RDI Path RDI
VP-LOC none VP-RDI VP-RDI
VP-AIS none VP-RDI VP-RDI
VC-LOC none none VC-RDI
VC-AIS none none VC-RDI
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The following figure illustrates an example where the ability of a network element
to recognize and respond to AIS and RDI alarms is tested.

AIS/RDI Alarm Testing

TEST SET TEST SET
AlS AlS
Tx =  NETWORK ] » Rx
ELEMENT
RXx RDI
TREHEHITTER CUTRLUT SIMET
TEST | DYERSESD =FE
| FLUHIT ICH = TP
TEST FURCTION ATH N & ALATH
EFRREQIE A TYPE EIT
STREMN FORELFOUAD
ERSOR ADD RATE uIHE
one ALRSH TYeE [ OP=saT
ore w=ALs ur-Hol we-CC ; HI:HI ; -ill.m.l

1 Set up the Transmitter for ATM (See "Setting up the Transmitter for ATM
Payloads " page 152).

2 Select the Transmitt(JISIIFVNeIeIN] folder, and select TEST FUNCTION
2SI -

3 Move the down cursor to OAM ALARM TYPE and select the alarm you require
to test your network element.

OAM cells are transmitted when the OAM ALARM TYPE has an alarm selected.
For VP or VC AIS, any channel with the same VP or VC is suspended and the OAM
cell is transmitted once per second. For VP or VC RDI the OAM cell is interspersed
with the foreground channel.
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Adding ATM Errors

Errors can be added to the ATM payload and to the cell headers. To stress ATM
header alignment, you can add bursts of single or double header errors. To simulate
ATM impairments, you can add bit errors, cell loss, cell misinsertion or cell errors.

Cell lossmay be caused by transmission errors on the ATM header or more
importantly may arise due to congestion in ATM switcl@asl misinsertiormay

also be caused by transmission errors on the ATM overhead. If errors cause the VP/
VC to be changed to another valid value, this will cause a cell to be misinserted into
another channel. Also, faults within the routing tables or management system of an
ATM switch may cause cells to be routed to the wrong output port, appearing as
misinserted cellCell errorscausedy transmission impairments or faults within
Network Equipment need to be measured in a different way from bit errors to ensure
that lost or misinserted cells do not corrupt the measurement

In order to make the necessary ATM measurements a different kind of test signal
than that traditionally used to measure BER is required. This test signal is known as
thetest celland has been designed and endorsed by the ATM Forum and
standardized in the ITU-T in Recommendation 0.191. OmniBER uses the test cell to
make simultaneous ATM error measurements.

TREHENWI TTER QUTFUT LG
TEST DER-ES =]
|FUENHCT 1BH_SETUF
TEST FUSCTION ATH =N & ALARH
ERRQOE AR TYPE W
STHEMR "
ERROR ADD RATE WIHE
ORE ALASA TYFE orr
FLHGLE Ul E BET ERAOREE ROAE RLELTIFLE
HEC HEL CELL dnranaas HIHEIIII

1 Setupth€TRANSMIT ) page for ATM (See "Setting up the Transmitter for ATM
Payloads " page 152).

2 Move to the|IIEYIFVNSIOI folder and select TEST FUNCTION to be
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Note

To Verify HEC
Function

ATM Operation
Adding ATM Errors

AT |
3 Move the down cursor to ERROR ADD TYPE and select the Error Type you
require.

When you sele(fYIli] in the STREAM field an additional field appears which
allows you to introduce a burst of errors.

1 Add SINGLE HEC errors and verify that the Network Element corrects these
errors

2 Add DOUBLE HEC errors and verify that a lost cell is recorded for each Double
HEC error. (To measure lost cells, select TESTCELL as the payload.)

3 Add a burst of 2 SINGLE HEC errors and verify that one lost cell is recorded.
The first error is corrected; the second is not.

4 Add a burst of 7 DOUBLE HEC errors and verify that LCD occurs in the
Network Element.
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Viewing ATM Results

Description The ATM results can be viewed in a variety of ways on the RESULTS page.

NESULTS IEENEEI  CUminT g
HOH-CORF [ CELL || F-F¥ Ei 1fE
TELLE || DELAY | 2-PT CDM | FRRDAS

UALID FOR TEST [ELL PAYLORD DHLY

CELL TRANSFER DELRY

MEAN & ps
MH= b ps
ELBPEED TIME Bid EBs e Ui

THJI.III.[ mﬁﬁrl’![‘_m nTH . TEFI H‘-ﬁﬁ

CEHTRIL.  ELRILTS PRYLORE

Press th¢RESULTS] key.
SelecESVIZSTEYBY in the RESULTS field.
Move the right cursor to select the different types of errors and alarms.

\ ERROREIYIYIANRE gives a summary of all possible ATM errors and can be
set up to be read as counts (total in measurement interval) or ratios/rates.

How to

A W N P

5 \ [SVIYINIWII/=l crrors give the number of errors which have occurred in total

since the last timgRUN/STOP ] was pres# SHORT TERM errors give the

number of errors which have occurred in the last measurement interval. This
measurement interval is set up on the results page\ TIMING CONTROL
has been selected in the RESULTS field.

\ INWNIYES 2o NEN is used to look at ATM alarms.

)]
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Setting up the Receiver for ATM Payloads

Description The receiver rate and mapping can be set up to match the requirements of the ATM
network under test. Select a SONET rate from STS-1 to OC-48 or a DSn rate of DS-
3 or DS-1.

TIP To set the Transmitter and Receiver to the same interface settings

SETTINGS CONTROL BICOUPLED

RECEIVER 1WPUT SONET

WETH | STRICT'® . AT= TETIER =IEE
| SETTIHGES PRFLEAD | SETTINGS

S IGHAL nc-sa

HIPPIKG @ TTE=48C TULL SPL

TO SET ATH SETTINES r|rl' STLECT THE
HEA SETTIRGE" FOLOER AE00E

ey "ikion
How to 1 Pres§RECEIVE] and select fro IRy SONET

2 Select the SIGNAL rate.

3 Select required MAPPING with ATM as a payload.
Use[SET] to bring up the popup application diagram (only applies to SONET
mapping). This allows an alternative way of selecting the appropriate mapping.
Use the cursor keys to navigate through the popup application diagram (see next

page).
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Setting up the Receiver ATM signal

Description The setup of the ATM settings allow the user to tailor the test signal to suit the
network under test.

RECEIVER 1RPUT SONET
HAELN STRLCT '@ AT= TITTER =]
|=ETTIHES PALOAD | SETTINES

SETUF L0

CILLE SLICTER FOR TEST up

CELL HESOER L ULL F11 ELF

8 WSER eHE  H

ATE FMAYLOARE 2*15-1 FAES

.'JIH.F HESOERSS FOLICIHG RLELTIFLE
SUELAYER  PRYLIAD HIHLGH

[

How to Select the Receive rate and mapping. (See "Setting up the Receiver for ATM

Payloads " page 168).

2 select th{SVETRRINEY folder.
3 Select SETUP :[SeNVVEIAERN . CESENREAEIY] of NN

(See "Policing ATM Traffic " page 172).

4 |If is selected then the network interface can be selected as
UNI or NNI (see diagram on next page) and the SCRAMBLING can be turned
on or off. For most applications, ATM scrambling should be left on. The HEC
CORRECTION can be enabled/disabled at this point. Header error correction
(HEC) allows the correction of a single header error. To simulate a typical ATM
receiver it should be switched ON.

5 If QEEEENEeIYis selected the CELLS SELECTED FOR TEST can be
set up. To test a Virtual Path, selfi] ~ and set the VPI value. To test a VC,
selec(ff&d and set the VPI and VCI. For specialist applications, you can select
2GR mode to give complete flexibility in setting up the receiver.
cells is used to give a quick indicator of the total cells bandwidth
being used.
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Select VP or VC for most test applications. ATM alarms are only monitored if VP
or VC is selected.

6 To measure error or delay performance of the ATM connection, select
EEESES=Ml s the payload in the transmitter and the receiver. This allows the
measurement of cell errors, cell loss, cell misinsertion and cell delay
simultaneously. For a simple BER measurement you can [FREJ or
BEERREE . When making a jitter tolerance measurement, S PRBS]

The cell header format used at the User Network Interface (UNI) and Network Node
Interface (NNI) differs. The UNI has a Generic Flow Control field which can be
used for Media Access Control (MAC) functions to transmit cells over shared media
systems, while the NNI uses these four extra bits for extra path addressing.

Cell Header at UNI

Bit/
8 7 6 5 4 3 2 1 Byte
GFC VPI 1
VPI VCI 2
VCI 3
VCI PTI CLP 4
HEC 5
Cell Header at NNI
Bit/
8 7 6 5 4 3 2 1 Bytes
VPI 1
VPI VCI 2
VCI 3
VCI PTI CLP 4
HEC 5

GFC - Generic Flow Control, VPI - Virtual Path Identifier
VCI - Virtual Channel Identifier, PTI - Payload Type
CLP - Cell Loss Priority, HEC - Header Error Control
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Policing ATM Traffic

Policing ATM traffic allows the user to check whether the incoming ATM service
complies with the traffic contract.

RECEIUER 1WPUT SONET

HELH | STRICT ‘[ ATS TITTIER =IEE
| SETTIHES PRFLGAD | SETTIHES

SETUF =

SERUICE CER

PERK CELL RATE IRabgid  celle's

COY TOLERRRDE P8 pe

N

.'J:II!.F HESOERSS FOLICIHG RLELTIFLE
SUBLAYER PRYLDAD HIH

1 Set up the Transmitter for ATM (See "Setting up the Transmitter for ATM
Payloads " page 152).

2 Set up the Receiver for ATM (See "Setting up the Receiver ATM signal "
page 170).

Select th{NIVISSRINERY folder.
4 Select SETURS|[FSENEN -

To test a Continuous Bit Rate (CBR) service select the e[RRI . Then set
up the PEAK CELL RATE and CDVT. Any incoming signal which violates the
peak cell rate or cell delay variation will resultin NON-CONFORMING CELLS
error. Because UBR traffic is policed in a similar manner to CBR, you can select
CBR to police UBR traffic. In ABR dynamic control of the signal bandwidth is
provided by resource management cells. However ABR is policed in a similar
manner to CBR and so you can select CBR to police ABR traffic that is not
changing.

6 To test a Variable Bit Rate (VBR) service se NERJ] Then set up the
SUSTAINABLE CELL RATE, the PEAK CELL RATE, the MAXIMUM
BURST SIZE and the CDV TOLERANCE (See page 161 for definitions).

7 If the received cell stream does not conform to the policing parameters set up,
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non-conforming cells are recorded. To view these cells, see "Viewing ATM
Results " page 167.
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Measuring ATM Delay Performance

Cell delay can be a problem in any two-way communication system, for example in
voice communications, conversation becomes increasingly difficult as path delays
increase. In a similar manner, data communications throughput is decreased if
significant delay (or latency) slows down the speed that messages can be
acknowledged by the receiving terminal.

Cell delay variation (CDV) is caused by dynamic changes in the delay characteristic
of an ATM connection. CDV causes problems in buffer underflow and overflow in
play-out buffers used to recreate a CBR service. (This results in cell loss and the
corresponding corruption of the data being carried. If the clock used to generate the
CBR data is derived from the incoming data (adaptive clock method), excessive
CDV may cause the PLL to lose lock). CDV may also be a problem for data carried
on rt-VBR connections, like VBR video, where accurate timing recovery is critical

to the observed quality of the decoded video signal (accumulation of CDV can
increase the probability of cell loss due to switch congestion).

During design and verification, it may be necessary to test the delay and CDV of an
ATM Network Element under load conditions to ensure that delay performance
parameters can be guaranteed.
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Sample caunl [ Wan coll 1ramsfer dalay
WErET"HIH - - - R e I
Ml Pagk-e-pagk 7 peist COV
e = o e e mmme mmmm e ————— B
Mg cell tienalar dalay
i Ebsolutn cal
o |r-il'l‘-3|l?l:l]HB'|'
Cell transfon =
feliy 1heashald
Cell Delay

ATM delay measurements

Each cell transmitted may experience a different delay through the ATM network.
The delay calculated for each cell can be analyzed over a period of time to produce
delay measurements. The following ATM cell delay measurements have been
standardized by the ATM Forum and also in ITU-T Recommendation 0.191.

« Mean cell transfer delay: the average of the delays calculated for each cell over
the measurement time.

* Maximum cell transfer delay: the maximum value of delay calculated over the
measurement time.

* Peak to peak two point CDV: the difference between the maximum delay and the
minimum delay calculated over the measurement time.

These measurements are made using the timestamp field within the 0.191 test cell.
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How to 1 Setup thé TRANSMIT ) page for ATM see "Setting up the Transmitter for ATM
Payloads " page 152.

TREHEW] TTER DUTPLT SOHET
LETR STALCT ' AT TEST JUEASEAD
.""T [HES PRYLOND | SETTINGES FURCTION | SETUP
FOSEEOUHD
IZEI.L ‘ET‘EFI' HERDERS FAYLDAD
LFC =l L | Fil r
[ L] az oM L}
ATE FAYLOAD t5] LELL
STATS fa =%
TEST 2151 E"E3-1 UZER T
CELL FAES FRBS B¥TE -ﬂ-ﬂm;

2 Select TEST CELL as the transmit and receive payload as shown above.

3 Select RESULTS and view the Delay and CDV results, an example is given
below.

RESULTE  ATW PRYLOAD

RESULT TYFE
1l
CORAECTED HEL
HOW-[OREELTED HEL
LOST CELLS
ERRORED CELLS
HISTMSEOETEE CELLS
HOF-[OWFORA| ELL
HEFH |_'E L TFIH-I'E}'ED: III_DI'.' IZ
ARE CELL TAMMSFER QELAY |
2-FT l:I:r-'
PLEP EIF WA
ELEPSED TIRE Bid 9B Bin LB
STATES SR,
ERROR oML SHORT ALAAA TIPLE
SUNSARY  ATIVE TERS SELOHES -i'ﬁé-

Note: Delay measurements such as mean cell transfer delay are only valid if you
perform a round trip measurement, that is, when a transmitter and receiver are in the
same instrument. You can perform a CDV measurement end to end, that is, using
two separate instruments to transmit and receive.
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Measuring ATM Alarms

You can generate VP and VC AIS and RDI alarms to verify the response of the
ATM Network under test, and also generate VP and VC Continuity check cells to
keep the circuit alive during bursty traffic conditions. Set up the OmniBER to
generate AIS or RDI alarms and check the ability of your network element to
recognize and respond to alarms.

¥ i -
ALE e Ll = EHFERT SIHELE
UsER HIDE HIHDOH

1 Setup théTRANSMIT ] page for ATM (see "Setting up the Transmitter for ATM
Payloads " page 152).

2 Set up the Transmitter to generate ATM alarms (see "Transmitting ATM Alarms
" page 163).

VP Alarms will only be detected if the CELL SELECTED FOR TEST is VP or VC.
VC Alarms will only be detected if the CELL SELECTED FOR TEST is VC.

3 Check that the appropriate LED illuminates on the instrument front panel when
alarms are generated.

4 On the[RESULTS] page select RESULTS |ISIVIEREIS] .
| ALARM SECONDS §
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ATM Service Disruption

The ATM service disruption test measures the time that cells are lost or errored
while they pass through a network element. There are a number of reasons for such
a disruption, from a break in the line which may activate a protection switch to an
ESD discharge causing a temporary interruption to the ATM service.

To make valid Quality of Service measurements the actual time that traffic is lost
must be measured. To do this the OmniBER uses the test cell as a payload. The test
cell is a special cell, defined in ITU-T Recommendation 0.191, which allows the
detection of lost, mis-inserted and errored cells simultaneously. These key
parameters are input to the ATM service disruption measurement. The measurement
time starts at the last good cell before the disruption and finishes whenever the first
good cell arrives following a disruption. To ensure that the disruption has

completely finished, 200ms of error free cells are required before the measurement
is recorded. For maximum accuracy ensure the gap between cells does not exceed
one second.

R R L —
LONGEST 1452. 8 14n5
SHORTEST 1452, 814n5
LAST A 008
i A
FTIMED  SETTIRES FLorEy LOBE] HG ROAr SIHELE
SLTTINES LCOSTFIL L2 Y HEHIOH

To perform a service disruption measurement, set up the OmniBER as follows:

1 Set up the Transmitter for ATM, select the highest cell rate possible to ensure
maximum accuracy (See "Setting up the Transmitter for ATM Payloads "

page 152).

2 Inthe ATM SETTINGS folder set up the required service and traffic
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distributions. (See "Setting Foreground Traffic " page 157, "Setting
Background Traffic " page 159 & "Setting Foreground and Background
Distributions " page 160).

3 Set up the Receiver for ATM. (See "Setting up the Receiver for ATM Payloads
" page 168).
4 Inthe Receiver ATM SETTINGS folder set up the service and filter required.

Verify that no errors/alarms are received (no red LEDs and the RESULTS page
is clear of errors).

6 Inthe system under test, activate the protection switch or generate some kind of
temporary system failure.

7 Go to the RESULTS page. In the first RESULTS field se| SR eINaNEN
and note the duration of the service disruption. Available measurements are
LONGEST burst, SHORTEST burst and LAST burst.
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Packet over SONET (POS)

For POS operation you must have option 310 installed. Option 310 offers POS up to
2.5 Gb/s with a 37718A Mainframe, up to 622 Mb/s with a 37718B mainframe and
up to 155 Mb/s with a 37718C mainframe.

Further information on POS technology/applications is supplied on the CD-ROM
shipped with your instrument.
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POS Protocol Stack

POS Protocol Stack

POS technology can be found in the line cards of high speed routers. It is a layer 2
protocol that maps IP packets into the SONET/SDH frame. Data is first of all
segmented into an IP datagram that includes the 20-byte header. This datagram is
encapsulated via PPP packets and framing information is added with HDLC-like
framing. Gaps between frames are filled with flags (7E). The resulting data is
scrambled, and mapped octet synchronously into the SONET/SDH frame.

POS is described by the Internet Engineering Task Force (IETF) in the following
‘Request for Comment’ (RFC) documents:

RFC-1661 (Point- to- Point Protocol), RFC-1662 (PPP in HDLC-like framing) and
RFC-2615 (PPP over SONET/SDH).

IP
(RFC 791) Layer 3 -
| Network Layer

MPLS ‘Shim’ Headers (1-n)

* 5 Layer 2 -
LCP IPCP (RFC 1332) Link Layer
Link Access PPP
Control (RFC 1661)
l l
HDLC HDLC Cisco HDLC
Framing (RFC 1662,
RFC 2615) |
Payload ] 4
Scrambling Payload Scrambling: SSS (1%
| |
SONET SDH
(GR-253-CORE) | (G.707) Layer 1 -

Physical Layer
51Mb/s | 155Mb/s 622Mb/s 2.5Gb/s

“MPLS supported on Rx but not on Tx
LCP, IPCP not supported
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Setting up the Transmitter for POS Payloads

Description The transmitter rate and mapping can be set up to match the requirements of the
equipment under test. At SONET, select a rate from OC-1 to OC-48.

CAUTION Laser On/Off selection. Always switch off the laser before connecting or
disconnecting optical cables.

TIP To set the Transmitter and Receiver to the same interface settings (ciDgER

SERNETe e [EeIEEES] - This causes the receiver to be configured to

the same settings as the transmitter.

4 1 rLEnt L
1 o .
iR F
BLLE 1L} s SIHELE
FILLED HEHIOH
How to 1 Press th¢TRANSMIT | key and sel(SelNI=1-

2 Select the SIGNAL rate.

3 If Option 106, Dual Wavelength optical module, is fitted and an optical rate is
chosen, choose the required wavelength (1550 or 1310).
If STS-1 is chosen, choose the required interface level (CROSS-CONNECT,
HIGH or LOW).

Choosc NI unlesIERNIIEEE s required IRVINEBE s

chosen, see "Setting SONET THRU Mode " page 37.
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4 Make your choice of CLOCK synchronization 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).

5 Ifrequired choose the FREQUENCY OFFSET value. See “Adding Frequency

Offset to SONET Signal” page 62.

Payload Mappings

The payload mappings available for POS in SONET are: STS-48¢ SPE,

STS-12c SPE, STS-3c SPE and STS-1 SPE.
6 Select required MAPPING and then se|[eEll

Alternatively, uséSET] to bring up the popup application diagram:

5T5-n SFE Lawetr
Selection

Use cursor kews to make selection. Fress SET to accept settings.

Fauyload Laver
Selection

FOS

ATH

OC—n~STS—n STS5—45c SFE

EBULKE FILLED

FOS
ATH

ST3-12c SPE

BULE FILLED

FOS
ATH

STS-3c SFE

OC-1-5T75-1 5T5-1 SPE

EBULKE FILLED

POS
ATH
BULE FILLED

BULE FILLED

EULE FILLED

BULE FILLED

Use(=) and4=) to move between STS Layer Selection and Payload Layer

Selection. Usé¢4] ard¥] to set the mapping(s&d)

7 Select the STS-n channel under test.

to set your selection.

8 Select th{[JSFISHRINEE pageand set up as described in the following pages:
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HDLC

Cisco
HDLC
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Setting HDLC Framing, Scrambling and HDLC Frame Check Sequence

Setting HDLC Framing, Scrambling and HDLC
Frame Check Sequence

PPP in HDLC-like framing

PPP encapsulated packets are mapped into frames. HDLC-like framing is used to
delineate the packet boundaries so that the receiver can extract them from the
SONET/SDH frame. Gaps between packets are filled with standard HDLC flags of
7E.

Two framing formats are provided.
e PPP in HDLC framing - as per RFC 1662.
e CISCO HDLC - Cisco’s proprietary frame structure.

The HDLC-like frame includes address, control, and protocol fields followed by the
IP datagram.

The frame structure is common to both formats, with values shown below.

Frame Structure for PPP in HDLC and Cisco HDLC

Flag Address Control Protocol P FCS Flag
datagram

8bits | 8 bits 8 bits 16 bits variaple | 0% | 8 bits

OX7E OxFF 0x03 0x0021 OX7E

OX7E OxOF 0x00 0x0800 OX7E
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Scrambling

The purpose of POS scrambling is to ensure that malicious users cannot bring down
a network by transmitting patterns which disrupt/confuse SONET/SDH
synchronization or framing. See Packet over SONET/SDH white paper (on your
OmniBER CD-ROM) for more details.

The addition of payload scrambling occurs when inserting the HDLC-like framed
PPP packets into the SONET/SDH frame

Frame Check Sequence

The FCS (Frame Check Sequence) is a CRC checksum and is used to protect the
entire frame and give an indication of traffic integrity.

The FCS value is calculated over all bits of the address, control, protocol, datagram
and padding fields. It does not include the flag fields or the FCS field itself.

1 This procedure assumes you have already selected a POS payload on the MAIN
SETTING page, see “Setting up the Transmitter for POS Payloads” page 183.

2 Select theZeEFEIARINIEE folder as shown below:

TANASHITTER [TPUT ST
MHIR STRALCT * [ AR ] =Rt
|SETTIRGS FAYLOAD SETTIHES [SETTINES

HOLC FRANIAD

SCREMEL [ HE

HOLE FES CRC-52

FPP PROTOCTN | &

SCTLP P PAYLOM

FRYLOAD RAZS

PERS Ci5E0 mLTLALE
LT HILT HEOW

3 Setthe HDLC FRAMINGield to |IEEREPESN or [Nl as required.

186



Packet over SONET (POS)
Setting HDLC Framing, Scrambling and HDLC Frame Check Sequence

4 Set SCRAMBLING tc[e)Nl o[ESIZal as required.
If you seleci{s]NJl] then scrambling is performed during insertion into the

SONET using an%+ 1 polynomial.
Note that the Scrambling OFF/ON selection affects the value of the C2 Overhead

Byte as follows:
< Path Signal Label C2 set to 0x16 to indicate PPP when Scrambling set ON.

« Path Signal Label C2 set to OxCF to indicate PPP when Scrambling set OFF.

5 Setthe HDLC FCS (Frame Check Sequence) fic[SRenIal or [CRExzl
as required. Note th [SIeBTl is not available for STS-48c at 2.5Gb/s.
CRC-32 is usually the recommended selection.
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Setting IP Packet (Datagram) Length and Inter-

Packet Gap
Description Both the IP datagram length and the Inter-packet gap are settable
TEFHSEI TTER OETPUT SOHET
HITK ATH FIIs 11TTEE B
pEE T EEGS e 1T DR [SETT L
HELC FRAWIHG FF® ~ HILL
SLFEL |RS H
HILE 73 [RC-52
PFFF FROTOCIL "
= 1 =5 e
IF [FMTAGASH | [HGTE LSER
&8 ICTETS
IS1ER PRCEET SRF USEH
oL LCTETS
FECEER MTE IBNTIICE FACEET 53
P iF Ip = RLLTIFLE
SICEAERP  HERDER  ADDAESS  FAYLDAD HINLH
How To 1 This procedure assumes you have already selected a POS payload on the MAIN

SETTING page, see “Setting up the Transmitter for POS Payloads” page 183.
2 Select the SYSHRMINEE folder as shown above.

3 Setthe SETUP field (RIS

Setting IP Datagram Length
4 Select the IP DATAGRAM LENGTH field.
5 Choose the IP DATAGRAM LENGTH. There is a choice of:

Note: The IP datagram length is the value placed in the IP header ‘Total Length’
field. No padding is implemented: the datagram is immediately followed by the end
of the HDLC frame (FCS and closing flag).

User Length: Settable between 20 and 65535 octets. Step size 1 octet. This is the size of the entire
datagram, including the 20 octet header, before any HDLC octet stuffing. When the
size is set to 20 only a header is transmitted.
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7,4,1 Lengths:

Packet over SONET (POS)
Setting IP Packet (Datagram) Length and Inter-Packet Gap

The IP datagram size is varied randomly between minimum & maximum limits.

The minimum datagram size is settable between 20 and 63 octets.
The maximundatagram size can be set to one of the following values:

127

+ 511

+ 1023

+ 8191
* 65535

Emulates real traffic patterns by sending a repeating sequence of 12 packets in
which 7 have size 40 octets, 4 have size 552 octets, and 1 has size 1500 octets.

Setting Inter-Packet Gap

6 Choose the INTER PACKET GAP required, you can select e[Sl or
[RANDOM B

USER:Settable between 1 t6%-1 octets. Step size: 1 octet.

RANDOM: The Inter-packet gap is varied randomly between minimum &
maximum limits.

The minimum Inter-packet gap size is fixed at 1.

The maximum Inter-packet gap size can be set to one of the following values:

. 4

e 32

e 1024
. 22

. 2304

Packet Rate

The PACKET RATE displayed at the bottom of the display is the number of packets
per second and is determined by the following:

¢ Channel Bandwidth (OC-1/0C-3/0C-12/0C-48).
* Packet (datagram) size.

« HDLC byte stuffing.

¢ Inter - packet gap

Please refer to “What determines the packet rate?” page 207 for a detailed
description on how Packet Rate is calculated.
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Setting IP Header

Note that the IP Header is sent in every packet.

1 This procedure assumes you have already selected a POS payload on the MAIN

SETTING page, see “Setting up the Transmitter for POS Payloads” page 183.
2 Select the[JEARINEE folder as shown below:
3 Setthe SETUP field [N

TEFMEHI TTTR OFTPUT SOMET
WICH | STRKCT'O| AW [2H]
ERETT s PN OR0 | -SETT [SEF (RETT IWES
HPLE FRAMING FPP ¢ HBLE
SLFHMEL |HG H
HELE FL35 [RC-532
BEF PEOTOCIL i
SEE [ [F HEALEN |
TEFE BF SERUDCE LI
FLAGS i
TIRE 10 LIVE [ ¥
BEOTOCIL TP iki
FET r g ™
SICESEAP HERDER ABDAESS FHALOAD .i'tm'

4 Selectthe TYPE OF SERVICE (TOS) field and set up the 8 bits as required. This

field is used to specify the service precedence of datagrams during their
transmission through the internet system.

5 Select the FLAGS field to control fragmentation of packets and using the edit
keys set each flag to O or 1.

6 Selectthe TIME TO LIVE (TTL) field and select a value from 0 to 255
(instrument default value is 64). Each Router will decrement the TTL value as it
passes through. When it reaches zero the packet is destroyed.

7 Select the PROTOCOL field and choose from the following preset values:

ICMP (1), IP (4), TCP (6), UDP (17), ICMP or program the USER PROGRAM
value (0 to 255). The instrument default choice is TCP. This field indicates the

next level protocol used in the data portion of the internet datagram (the value in

brackets indicates the value of the byte in decimal (i.e. (6) indicates binary
00000110).
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Setting IP Addresses

How To 1 This procedure assumes you have already selected a POS payload on the MAIN
SETTING page, see “Setting up the Transmitter for POS Payloads” page 183.

2 Select the e SRS folder as shown below:

TREHTHR | TTER SLTPUT SOHET
HALH | STRLUCT'S | AT FlI% =l FE
[EETTENES PEFLOAD | SETTIHES BETTINGS
HOLC FREMIRO FPP  HILLC
SCRARELIHE IH
HOLL FCE CErC-32
Fr® MITnimL EF
SETUR [ [F ALERIES |
SOCACE SODAESS LE. 14&. Lo, 205
BESTINATION SODRESS LS. 144 Lol 205
mius N
T 4 1 14
SIZL oA HERDER BODREES PRYLORE “ﬁm'
3 Set the SETUP field q EFODEEEY and set up the Source and Destination
Addresses.
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Setting IP Payload

How To 1 This procedure assumes you have already selected a POS payload on the MAIN
SETTING page, see “Setting up the Transmitter for POS Payloads” page 183.

2 Select theFOEEARINEE folder as shown below.

TEEHER | TTER QUTPUT SOHET
RN STHLCT 'S nis FlI% =l FE
e ENeS PSPLEAD | SE 1] AHGS SETTINGS

HILL FREMIRD FPF / HILC

SCRAMEL IHD i

HILE FCE [RC-32

PP MOt |

SETUP L IF FILIAY |

PRYLIRD RAZE

H‘:1 . 1L L L 1
SIZLGAF  MEADER  BODRESS  PRYLOMD it

3 Setthe SETUP field t[EEZNROIY

The IP Payload selections offered are:

« 2221 PRBS. (The PRBS can be non-inverted or inverted.)
* All Ones.

» All Zeros.

¢ OxAABL5 pattern

e 16-bit or 32 bit (BIN or HEX) user selectable word.

4 Set the PAYLOAD FIELD as required. Note that your choice of payload can
affect the stability of the Packet Rate value (due to HDLC stuffing). To eliminate
any uncertainty due to stuffing you should choose carefully the IP header and
payload so that no stuffing takes place. Selecting a fixed word instead of a PRBS
is recommended.
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Adding POS Alarms

Description In the OmnIiBER receiver the front panel HDLC LOSS LED illuminates whenever
there are no valid HDLC frames and no HDLC flags. The HDLC LINK LOSS alarm
provided here allows you to simulate the condition when no valid HDLC frames/
flags are present.

How To 1 This procedure assumes you have already selected a POS payload on the MAIN
SETTING page, see “Setting up the Transmitter for POS Payloads” page 183.

Press th€TRANSMIT ]  key and sel( SN
Select thejJISJIENNe]N] folder as shown.
Set the TEST FUNCTION field to POS.

Set the ALARM TYPE field t([gall oMM -

Selecting[NN[qEel logically inverts the 7E hex flag by transmitting the
value 0x81 in all octets.

ga ~h W N

TIAHEA | TTIR QUTPUT SOHET
TITTER | [ TEST | DUERSERD 113
| FUMCT [0H|_SE Twh
TEST FURCTION PODS EFR & ALARH
ERAOR AN TYFE BET
ARTE T
ALEAH T¥PE | HELL LN L5 |
ore [N FL
LOFS Hﬂ-ﬁ“

193



How To

Packet over SONET (POS)
Adding POS Errors

Adding POS Errors

1 This procedure assumes you have already selected a POS payload on the MAIN

SETTING page, see “Setting up the Transmitter for POS Payloads” page 183.
2 Press théTRANSMIT ]  key and sel (SNl
3 Select theiENENNeIEeN] folder as shown:
4 Setthe TEST FUNCTION field oSl

TIAHEA | TTIR QUTPUT SOHET
TITTER | [ TEST | DUERSERD 113
| FUMCT [0H|_SE Twh
TEST FUSCTION POS EFR & ALARH

ERRDE ABD TYRE L —
HHIE 1E==

ALEAR T¥PE FF
HOLE " i iPLE
FLS CHECESUS ml'iﬁm

5 Select the ERROR ADD TYPE field and choose an Error Type, also select the
Error Rate. The Error Add Types and Rates available are as follows:

e HDLC FCS (CRC-16/CRC-32) errors.
Mode: Single (via front panel SINGLE key) or Rate (1E-3).

¢ |P Header CHECKSUM Errors.
Mode: Single or Rate (1E-3).

e BIT (IP Data) Errors
Mode:- Single or Rate
Rate = 1E-n where n=31t0 9
Note: BIT is disabled when IP datagram length is set to 20 octets (Header only).
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Setting up the Receiver for POS Operation

The receiver rate and mapping can be set up to match the requirements of the
equipment under test. For SONET, select a rate from STS-1/0C-1 to OC-48 Optical.

To set the Transmitter and Receiver to the same interface settings (@DoER

SERINCeeINel [SSNEEEH . This causes the receiver to be configured to

the same settings as the transmitter.

RECEIUEE (KT SO T
WATH | STHLUCT'H | ATe A1 =ilfs
|SETTEMES PEYLOAD | SETTINGS SETTIHGE
S1EHAL OC-43
RPPIRE = ST5=520 TYLL

TO SET FOS SETTEWES, FIAST SELECT THE
‘Pl SETTIRGES FIR :IE"l HELLE

pukn GRS BN "WiNoow

Press(RECEIVE] and seleci[SeNE] -
Select th({]/ANEARINE folder.

Select the SIGNAL rate.
Select required MAPPING with POS as a payload.

As an alternative, u$8ET]  to bring up the popup application diagram. Use the
cursor keys to navigate through the popup application diagram (see next page).

A W N B
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5TS—n SFE Lawer
Selection

OC—n~STS—n

—
Use cursor Kedgs to make selection. Press SET to accept settings.

Fawload Lawer
Selection

FOS

ATH

ST5—48c SPE

5T5-12c SPE

BULK FILLED

FO3
AT

BULK FILLED

FOS
ATH

5TS-3c SPE

OC-1-5T5-1 STS-1 SPE

BULE FILLED

FOS
ATH
BULK FILLED

BULK FILLED

YTGrR f; VTG

BULK FILLED

BULK FILLED

5 Continue to the next task “Setting up the Receiver POS signal” page 197 for

advice on setting up the receiver POS signal.
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Setting up the Receiver POS signal

Description You can set up the POS receiver signal to suit the equipment under test.
RICEIUEE (RMT =115
AAIH STHLCT 3 RIS FO% =1 FE
P TTEHES PSPLIEHD | SE T TGS SETTIRES
HILC FREMIND FRF  HILC
JESCFAMEL 1AD i0#
HOLC FLCE CeC-32
P MOt ir
POLARITY e
s ik
ol - ot AL mL (L MR EATIRLE
PRES OHIS ZIADS vevaraies  CMEHDOM
How To 1 Select the Receive rate and mapping, see "Setting up the Receiver for POS

Operation " page 195.
Select th(FTFORINEN folder.

Set HDLC FRAMING tc iRl oSSRl as required.

Set DESCRAMBLING t[eNll ollEER -

Set HDLC FCS field t([e{eRIN or ERE<Al
Set the PAYLOAD field to one of the following:
2231 PRES

/LLONES

/LL ZEROS

55 |

JlUSER WORD

B \VE TRAFFIC

o o~ WN
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Viewing POS Results

Description The POS results can be viewed in a variety of ways on the RESULTS page.

nEsULTS MESEEEN  RESULT SusRmY

RESULT TYFE COUNTS
HOLC FRAHES T.SEIE+HT
HOLC FCY ERROAS ]
" OATRGRMRS T.SNIEHWT
[P HIPOEA EREOIRS [}
51T ERROAS
ELEPIED TIRE Bid EBs e Low
THJUi'.[ TIHIRG SORET P ROar H.li.ﬁilF'l.l
AN [EHTROL EERILTS PAYLOARE rue HEHDOH
How To 1 Press théRESULTS) key.

2 Selec|EIINEINRY in the RESULTS field.

3 \ RERVIRIENIYIYRY] gives a summary of all possible POS measurements and
errors/counts and can be set up to be read as counts (total in measurement
interval) or ratios/rates.

4 |SSYNSIEE oives the number of errors and counts which have occurred in

total since the last tim&UN/STOP | was pressed.

5 IR vive the number of errors and counts which have occurred in

the last measurement interval. This measurement interval is set up on the results
page whe!|IYIINeXle NI has been selected in the RESULTS field.

IRYEESIEEY is used to look at POS and Power Loss alarms.

(o2}
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POS Applications

The following pages give typical test applications.
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Channelized Testing

Channelized testing is the ability to perform tests on individual channels within
SONET.

Many L1/L2 chipsets and line cards support SONET channelization. Typical
configurations are:

¢ 3 STS-1 channels in an OC-3

* 4 STS-3c channels in an OC-12

* 4 STS-12c channels in an OC-48
* 16 STS-3c channels in an OC-48.

An important feature of the OmniBER is the ability to perform channelized testing
using a POS payload.

With the OmniBER you can perform tests either in a single channel (with the other
channels filled with a background payload) or over the full SDH bandwidth
(concatenated mode).

OmniBER Core Router

1 Setthe Transmitter and Receiver to the same interface settings by choosing

OTHER| EHSpilNeEXe iz le]N [elelN[AN=s] . This causes the receiver to be

configured to the same settings as the transmitter.
2 Press th¢TRANSMIT | key and sel( o=l
3 Select the ]/ ANEISARIINER] folder.

4 Select the SIGNAL rate, CLOCK and FREQUENCY OFFSET as required.
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5 Select required MAPPING with POS as a payload.
Use[SET] to bring up the popup application diagram. This allows an alternative
way of selecting the appropriate mapping. Use the cursor keys to navigate
through the popup application diagram.

6 Select the channel under test.
The figure below gives an example where the channel under test is STS-12c (2)
in an OC-48 signal.

TRAHIR | TTIR QUTPUT SEMET
HALH | STAUCT'S | ATE oI 13
|SETTLHES PEALOAD | SETTIHED SETTIHGE
SIGHAL  OC-&5 318 oM™ [HTESHAL
CLOCE IMTESHAL
FREUEHCY OFFSET FF
TG

RIFTIRE B T 1E0 TULL. #L
PO5

STi-12CHE

TO SET FOS SETTIHES, FIAST SELECT TeE
‘Ps SENTIWGE: FoLBER AEDUE
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Fully Exercising POS Hardware Architecture

POS hardware operating at high speeds uses wide bus architectures (that is, internal
buses which are several bytes wide). To ensure correct operation the hardware needs
to be fully exercised (stressed) so that all ‘corner cases’ are caught. This is done by
generating traffic with varying packet and gap sizes, sending the smallest packets at
highest speed, longest packets, scrambling and exercise of the octet stuffing and
destuffing. It may also include sending packet sizes rarely encountered in live
networks (such as packet sizes which are not rounded to 4-byte boundaries).

With the OmniBER 719 you generate traffic profiles to successfully exercise POS
hardware using the methods described. The following figure illustrates the traffic
profiles offered in the OmniBER 719.

Fixed packet size and gap

If you select a fixed packet and gap you can check different phases of the wide-bus
architecture. For example selecting gap sizes of 1, 2, 3 and 4 will test all 4 byte
phases of a 4-byte architecture.

Random packet size

With random packet sizes, the maximum and minimum size can be set.

202



Packet over SONET (POS)
Fully Exercising POS Hardware Architecture

Minimum sizes are particularly important for stress testing hardware. This minimum
size can be set equal to the minimum allowed by the hardware.

The probability of a packet with a particular size (between max and min.) is roughly
equal for all packet sizes (see following figure).

A squal’ probakslicg

MAk
Datagram size

probabilivg

Sateshlie min.

2 B8 51 1023 EiH 5,535

Random packet gap

Random packet gaps can be generated with roughly equal probability between 1
octet and maximum. Setting a lower maximum value will increase the average
packet rate.

&n ‘oqual’ profbakility Settahle
max
E ]
- :
= + Imter packet
& | gap iz
1 4 32 [ed 2830 22301
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Transmit an IP packet that generates maximum stress on the circuit under test.

An ideal way to generate the maximum stress on circuits under test is to transmit an
IP packet which has both a random packet size and gap. You can do this with the
OmniBER, and an example is given below.

1 This procedure assumes you have already selected a POS payload on the MAIN
SETTING page, see “Setting up the Transmitter for POS Payloads” page 183.

2 Select the[ZloREiaamiINlels folder.

3 Setupthe POS SETTINGS page, an example is given below.

TRANSH ] TTER QUTFUT SEHET
WAIN | STHLUCTH | ATH FiiE il
[EETTENES PEFLOAD | SETTIHES BETTINGS
HOLC FREMIWNO FPF # HODLC
SCRAREL [HE IH
HOLE FCE CEC-32
PPE PROTOLDL [
SCTUP FACKLT 5120/ 6AP
[P DATAGAAN LEMGTH -Fp?gl
RSHEE FAW &B 1O 15l L
[HIER PECFET OAF RSHDGH
REHEE FROM i 10 & DOCTET
PFREKET BATE TR PRCVETSS
R FERH[XIH Tl
LCHETH LEHETHES LERGTHS “Iw
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Transmit IP data that more closely resembles real traffic (7:4:1 distribution)

T
]
:I.-l-

1

40 552 1500

Pachket sipe

With internet traffic any of the definable packet sizes (and gaps) may be transmitted.
In practise it is more common to see fewer variations in the packet size the more
packets there are transmitted. The OmniBER 719 provides a packet stream that
closely approximates to this type of distribution, there are three packet sizes; they
are 1500, 552 and 40 octets (see Figure above). The distribution is 7 small packets
(40), 4 medium sized packets (552) and 1 big packet (1500) in every group of 12.

| TRAMEITTER SUTPUT SEHET
| WAL ETALCT'S | ATS PO% =13
|SETTINES PEFLOAD | SETTINCT BETTINGE |
HOLC FREMIWNO FPF # HODLC
SCRAREL [HE IH
HOLC FCE CEC-32
FEE FROTOC i
SETUF FACEET FICLSBRP
[P DRTAGARAM LEMGTH [ Tinsl |
[HTER PECFET OAF RSHDCH
REHEE FROM i 1m & DCTETS
FREKET ARTE TS FRCKETSS
s F
R FERH[XIH Tahil
LCHETH LEHETHES LERGTHS W
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Throughput Testing

Packet over SONET chipsets and line cards will have performance limits imposed
by the hardware architecture and by the size and management of buffers. To test
these components it will be necessary to check that IP packets can be passed at the
following:

e Minimum packet size and/or
e Maximum packet rate.

Using the OmniBER you can generate a continuous stream of packets of any size,
and with any inter-packet gap.

In the following example the OmniBER is set up to generate a packet stream of
75-byte IP packets with a 17-byte gap between packets. The instrument displays (at
the bottom of the screen) the actual transmitted packet rate in packets/s (2995200).
To obtain the desired packet rate it is necessary to understand the factors
determining packet rate, this is explained in the following text.

TERHIN | TTER QUTPUT SOHET
RSN STRAUCT ¥ RN FOS ={FE
[EETTENES PEPLOAD | SETTIHES BETTIHGE
HILC FREHIRD EPP . HILC
SCRANEL IHE aH
HOLC FLCE [ -33
M MmOl ir
SLTUP I il
[P OATAGARM LEMGTH UER
TS5 DCTETS
[HTER PECHET ORF LU=ER
£ DOCTETS
PFRCEET ERTE Fde e b7 L] PRCEE TSRS
H‘:T. L ™ L3 1
SIZLGAP  WENDCR  BODRCSS  PRYLOAD A
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What determines the packet rate?
e Channel bandwidth (STS-1 SPE, STS-3c SPE, STS-12c SPE or STS-48c SPE).

* Packet size.
« HDLC byte stuffing.

« Inter packet gap.

Available bandwidth

The available bandwidth (in bytes/second) for packet transmission for each channel
is as follows:

» STS-1SPE 6048000
» STS-3c SPE 18720000
» STS-12c 74880000

» STS-48c SPE 299520000

Packet Size

For IP, the packet size is specified in terms of the IP datagram size including the 20
byte IP header. The actual packet size transmitted includes 4 bytes of PPP/HDLC
overhead plus the FCS (HDLC Frame Check Sum) which is 2 bytes for FCS16 or 4
bytes for FCS32. Hence, for a 75 byte IP datagram with FCS32 the actual packet
size is 75 + 4 + 4 = 83 bytes.

The packet size may be further modified by HDLC stuffing. This will add one extra
byte every time the flag (7E) or escape (7D) octet appears in the packet.

The actual transmitted packet rate (in packets/second) will then be:
channel bandwidth (packet size (including overhead and stuffing) + gap size).

For our example (see display on previous page), ignoring the effect of HDLC byte
stuffing, we would expect a packet rate of 2995200083 + 17) = 2995200 pkts/
sec. However, due to the effects of HDLC stuffing, this figure may be slightly
reduced. To eliminate the uncertainty due to stuffing, it is possible to choose
carefully the IP header and payload so that no stuffing takes place. The procedure
given on the next page shows how this can be done:
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To Transmit a packet rate of 2995200 packets/second

The following procedure shows how to set up the OmniBER to generate a packet
stream of 75-byte IP packets with a 17-byte gap between packets and with a packet
rate of 2995200 packets/s.

How To 1 PresstheTRANSMIT ] key and sel(eN=1-

2 Select th(|JANIHRMNEY folder and set up the page as shown below, with a
POS payload selected.

TRSSSHITTER OUTFLT SANET
FAIH '.'|1|“ O A FES EOFX
VRETTIWGS _FFr 04 SETTE WS 6T 0 ]S

SIGEAL  3C-+8 EXIA EM  [CETEFEAL
(e I-'lFﬁ'l’I.
FREELUEHCF DFFSE arr

FOREEECLM
HIFFING MW ITS~hEL FLLL 3PE

Il:I T PIs 1T |II:5|_ r|r'= SELECT THE
a5 SETTMEG =

Al ™ i iy
3 POSSETTINGS folder.

4 Setthe SETUP field t[EIZNROIGY
5 Select a fixed word pattern as the payload (AA55 for this example).

TFECAL TR DUTPUT o 4
LMY :':.:l 3 nrd L HET
LRI T ENES SLOAD  SETT [sSS SETT s
I'l,l_l_ FAAm ML PR EDLL
FAFEL 55 M
II:lll.' FC 'I CEL= 3
PP PR PIEEL iP
EnE |F ["S¥LOAD
FRLOAN [ Ak ]
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6 Setthe SETUP field {INTNEESIAONG

7 Setthe IP datagram length and inter packet gap as shown below.

TRAHIR | TTIR QUTPUT SEMET
HALH | STAUCT'® | ATE PO% =13
[SETTINES PEFLOAD | SETTIHES SETTINGS
HOLC FREMIWNO FPF # HODLC
SCRAREL [HE IH
HOLE FCE CEC-32
PPE PROTOCOL i
SETUP 4 il e P

[P DATRAZARM LEMGTH
[HTER PACFET ORP

USER
TS DOCTETS
UZER
IT OCTETZ

PRCKET ERTE EEEINE  PRCRETLS
T e P 1
S1ZL LA HIADEZR SORLC T3 PRAYLORR ﬁxﬂl

Note the PACKETS/S rate displayed is what we expected (2995200).

If however you are setting up the transmitter to transmit a different packet rate and
the value displayed is not what you expect, you may need to vary the word pattern
(IP payload) and/or the IPdatagram header bytes until the expected packet rate is
displayed.
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Continuity Test

Description A continuity check is a simple and effective way of checking for missing packets or

How To

corrupted packets that are dropped. The method used is to transmit a PRBS in the
POS payload part of all the IP packets and check that the PRBS arrives at the
receiving port error free. A lost or corrupted packet will result in a burst of errors at
the OmniBER receiver.

The figure below illustrates a packet stream with a bit pattern running through the
packets and shows that when a packet is lost pattern sync loss occurs. Pattern sync
loss will result in errors which can be measured in the OmniBER.

Continuity check

Bit pattern running throughout packets

Pattern sync loss

Setting up the OmniBER to perform a Continuity Test
1 Setthe Transmitter and Receiver to the same interface settings by choosing

PIGERN SETTINGS CONTROL fCOUPLEDR
2 Press th¢TRANSMIT | key and sel(eN[=1-

3 Select a POS payload on ([NANEARINER] rage, see “Setting up the
Transmitter for POS Payloads” page 183
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4 Select the=lo ¥amiMels folder.

5 Setthe SETUP field {[FIZN{ROY and select a suitable payload, for this
example we have chosen a 2723-1 PRBS as shown below.

THRSSHITTER: DUTIST SOMET
WAl VSTALCT'D|  AIR P MORE
|SETTIRGS FAYLOAD  SETTIHES SETE I HSS
EOLC FERNINE PPF /' HOLC
SCREMEL[HE [}
HLL FCS CRC-52
FEP PROTOCOL 1
LT IP FAFLOANS

FOLERITY {

qTUS; L
C R
Check continuity by adding POS errors and verifying that the correct alarms and

errors are received by the OmniBER.
6 Select theg=ylizVNINleaglel] folder and set up as shown below.

TRANSH| TTER UTPUT SEHET
| JITTER TEST | DVERSERE _ 1123
| JFRHET [0H | SE TP
TEST FIRCTION PIS E=A & SLARH
ERSOR ADD TYRE BT
AATE
ALEAN T¥PE IOFF

| H[lt EE=2 1E=4 1E=5 ..T . “ﬂn[
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7 PresgRUN/STOP | to start the measurement.
8 View the results on tHRESULTS page. An example is given

below.

R L 1P B

s n
BIT ERRORS
ST

FAT I8 I . 9 -05

s
ENDGH

In our example we introduced POS bit errors at 1E-5, this is reflected in the Results
page shown in the display above.
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POS Service Disruption

A common feature of modern secure networks is the ability to switch the user traffic
to a backup path when the main path fails, or under administrative control. This can
happen at the SONET layer, or at higher protocol layers (for example MPLS). The
switching will usually only disrupt the traffic briefly, and the OmniBER can

measure this disruption using the method described below.

Service disruption can be measured on a POS signal on the disrupted path or virtual
path.

Measurement method

The measurement is made by sending and receiving a PRBS pattern at the IP layer.
The detection of a service disruption is based on the detection of bit errors on the
received PRBS. The disruption period is the time from the end of a received error-
free packet to the occurrence of the next error-free word (32-bits) after any bit errors
have been detected. The measurement is recorded only if 200ms of no bit errors
occur after the disruption period.

POS Service Disruption measurement is only available when PRBS is chosen as the
payload.

Measurement accuracy

Measurement accuracy is proportional to the packet rate. The packet rate in turn is
dependent on 4 factors: packet size, inter-packet gap, stuffing ratio and bandwidth
(see “What determines the packet rate?” page 207).

To maximize the accuracy of this measurement, the inter-packet gap should be kept
to a minimum and the packets should be kept small. However, the resulting packet
rate should not exceed the specification of the system under test. The measurement
accuracy is typically: 2 x (1> packet rate). For example a packet rate of 10,000
packets/s gives an accuracy of typicall§.2 milliseconds, which is accurate

enough to measure typical disruptions of many milliseconds

Hence it is only practical to approximate the accuracy. For best results, the smallest
possible inter-packet gap should be chosen along with the smallest possible packet
size.

The figure on the next page illustrates the measurement technique and also shows
how the packet size and rate affects the measurement accuracy.
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Set up the OmniBer to measure service disruption

How To 1 Setthe Transmitter and Receiver to the same interface settings by choosing

PIGER) SETTINGS CONTROL f COUPLED]

2 Setupthe OmniBER to transmit a POS payload (see “Setting up the Transmitter
for POS Payloads” page 183).

Select th(IOHRINEN folder.

4 Setthe SETUP field t[FEIN{EO®Y and sel ErEETLESE
5

Set the SETUP field ([ENSRRISVAONN and set the IP datagram length and
inter packet gap to suit your equipment under test. In the following example (on
next page) we have set the datagram length and inter packet gap to give a packet
rate of approximately 10,000 packets per second.
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TRAWSH| TTER QUTPUT SEHET
HALH | STAUCT'S | ATE | FOE FE
SETTINGS PEFLOAD | SETTINES BETTIHGS

HOLC FREMIWNO FPF # HODLC
SCRAREL [HE IH
HOLC FCE CEC-32
PEE PROTOMOL i
scrur PRCKLT SICL6AP
[P DATAEAAN LEMGTH U=ER
&B%6 DOITETS
[HTER PECFET OAF LUSER
M@l OCTETS
FREKET ERTE LeeRF  FRCRETSS
Sinius a -‘h
DECPEEN HCREASY
DEGET DEGIT A— -t m

6 PresgsRUN/STOP | to start the measurement.

7 Invoke the protection switch.

8 View the results on thRESULTS), display.

nesuLTE

LONGEST D.000ms

SHORTEST 0.000ms

LAST 0.080ns

ELAPZED TIRE Bid @8 Oiw 1Be
STHILS ;’t
N Rewll |
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HDLC Frame Stuffing

Each HDLC-like frame begins and ends with a flag sequence, which is the binary
sequence 011111110 (hexadecimal 7E).

The IP data is examined on an octet by octet basis for the value 7E. If it occurs an
escape sequence is used to replace any 7E octet with 7D-5E.

The 7D character is considered to be the ‘escape’ character so it to needs to be
replaced. 7D is converted to 7D-5D. The entire process is reversed at the receiver

Checking HDLC byte stuffing

To fully exercise the HDLC byte stuffing, patterns can be generated which
deliberately contain a lot of stuff bytes. The IP payload can be set to a repeating
16-bit or 32-bit word pattern. Any byte of this word can be set to 7E (to emulate the
flag sequence) or 7D (to emulate the escape sequence). OmniBer will ‘escape’ these
bytes wherever they occur. For example, setting the user word pattern to 7E FF 7D
FF will result in two extra escape bytes being stuffed into every 4-byte sequence
during the payload.

A pattern such as 7E 7D 7D 7E will exercise the worst case stuffing rate.

Setting up the OmniBER to exercise HDLC byte stuffing

In the following example we set the PACKET SIZE/GAP to the instrument default
settings (with 40 octet datagram length and 1 octet gap) and then select a User Word
to create maximum stuffing, and note the change in Packet Rate due to stuffing.

1 Setthe Transmitter and Receiver to the same interface settings by choosing
OTHER| EgiiNe Y elel\jz{e]R COUPLED .

2 Setupthe OmniBER to transmit a POS payload (see “Setting up the Transmitter
for POS Payloads” page 183).

3 Select e FARINERY folder.

4 Setthe SETUP field t[FIIN{EOY and sel ZFEETRER
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5 Setthe SETUP field (NI and set the IP datagram length and
inter packet gap to suit your equipment under test. In the following example we
have set the datagram length and inter packet gap to the instrument default

settings (see figure below).

TRAHTH | TTER QUTPUT SEHET
WAl ATm (i TITIER || OFE
PEETTENES SETTEMES SETTIHES ]
HILC FREMIRD EPP . HILC
SCRANEL IHE aH
HILLC FCT [ -33
M MmOl ir
SLTUP I il

[P DATRAZARM LEMGTH USER
&8 DOITETS
[HTER PACFET ORP UZER
1L DCTETS

FRCELT ERTE [ E kL FRCEET S5

TR
"T e P 1
S1ZL LA HIADEZR SORLC T3 PRAYLORR

=
ity

6 Setthe SETUP field {[FIZN{EBY and sel[SEEEMEREDY. Set the User

Word to 32 BIT (HEX) 7E7D7D7E as shown below.

TRAHTH | TTER QUTPUT SEHET
Hl i ATe P TITIER || #OFE
PEETTENES SETTEMES SETTIHES ]
HDLE FREMIRED FPP / HILC
SCRARELIHE aH
HILE FCE CeC-32
M MmOl ir
SETUP iF PAYLOAD
PRYLOAD USER WORD
USER WORD LAYOUT 3z BIT (HED
TETITOTE
STRTLS
DICRENSE  CHCRIASE
DLBET DIGIT L —)
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7 Setthe SETUP field {INIRHESVONN and note that the PACKET/S rate
has dropped due to stuffing caused by the selection of the User Word 7E7D7E7D.

| TEAWERITTIR QUTPUT SEHET
WAl ATm (i TITIER || OFE
PEETTENES SETTEMES SETTIHES ]
HILC FREMIRD EPP . HILC
SCRANEL IHE aH
HILLC FCT [ -33
M MmOl ir
SLTUP I il
[P OATAGARM LEMGTH UER
58 DCTETS
[HTER PECHET ORF LU=ER
1 DCTETS
PFRCEET ERTE SELMETH PRCEE TSRS
s A
" i 1 i®
SIZLGAP  WENDCR  BODRCSS  PAYLOAD W
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Jitter Tolerance Testing of POS Equipment

Jitter is present to a certain extent in all telecommunication networks, and can be
defined simply as the movement in time of parts of a clock or data stream relative to
where we expect to find them. Bit errors or data loss will occur in a digital signal if
jitter at the input port of a network element exceeds a threshold value. It is important
therefore that the network element be designed to tolerate a sufficient level of jitter,
that is, does not introduce errors when certain values of jitter are present. The
ITU-T specifies the lower limit of maximum tolerable input jitter (MTIJ) in the

form of an ITU-T jitter tolerance mask. The OmniBER provides a number of ITU-T
masks for Jitter Tolerance testing, see “Measuring Jitter Tolerance” page 134.

Use the Jitter generation and measurement features of the OmniBER to verify the
jitter tolerance of POS line cards.

Jitter/Wander Generation and Jitter Tolerance and Jitter Transfer tests are available
at all SONET rates when a POS payload is selected.

Automatic Jitter Tolerance measurement is only available with a POS payload when
the payload selected is 2*23-1PRBS.

Only a Jitter Tolerance example is given here, for information on Jitter Transfer and
Wander measurements refer to “Measuring Jitter Transfer” page 138 and
“Measuring Wander” page 131.

Jitter Tolerance method

Jitter is generated at a range of frequencies within the mask and an error
measurement is made. If no errors occur (PASS), the jitter amplitude at that
frequency point is increased until errors occur (FAIL) or the maximum jitter
amplitude is reached. The highest jitter amplitude at which PASS occurs is plotted
on the graph as the Jitter Tolerance for that jitter frequency.

User-Programmable Masks

There are 5 user programmable masks provided allowing you to create, edit and title
up to 5 jitter masks. Please refer to “To Generate a New Jitter Mask” on page 301
and “To change the parameters of a User Defined Jitter Mask” on page 303 for
instructions on how to generate or edit a user programmable mask.
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Perform a Jitter Tolerance Measurement

1 Set up the transmitter and select a POS payload with a fixed 2723-1 PRBS (see

"Setting up the Transmitter for POS Payloads " page 183) and “Setting IP
Payload” page 192.

2 Select the e EEARINES folder as shown below.

TERHIN | TTER QUTPFUT SOHET
Hl i ATe P TITIER || #OFE
[SETT LGS SETTHNES SETTINES

HDLE FREMIRED FPP / HILC
SCRARELIHE aH
HILE FLC2 CeC-32
M MmOl ir
<CTUF I il
[P OATASARM LEMGTH UsER
4ES6 OCTETS

IHTER PECEET OFF LSER
i DOCTETR

PFRCEET ERTE ToLau3 PRCEE TSRS

T ir P ir 1
SIZLGA®  WEADER  BODRCSS  PAYLOAD "ﬂ'ﬁﬂ'

3 Setthe SETUP field q PACKET SIZE/GAP and select a size as large as

practical for the system under test (this gives better coverage for error detection).

For this example we selected a length of 4096 and a gap of 1.
4 Select the IP DATAGRAM LENGTH field as required.

Set the INTER PACKET GAP as required (the smaller the better for increased
coverage).

6 If you are performing jitter tolerance on a SONET Optical signal, check on the

RESULTS) BNEIREYSEN FENZSIERY display that the measured

optical power level falls within the white portion of the colouredtsis ensures
the accuracy of the Jitter results.

7 Set up the receiver for POS operation, see “Setting up the Receiver for POS
Operation” page 195 and “Setting up the Receiver POS signal” page 197.
Set the receiver payload to 2/23-1PRBS
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TRAHEH | TTER QUTPUT SEHET
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8 Select thef[iR[El folder and select AUTO TOLERANCE and a MASK (see
display above).

9 Choose the NUMBER OF POINTS at which jitter is transmitted (3 to 55)

10 Choose the DWELL TIME - the time jitter is generated at each jitter frequency
point (0.1 to 99.9 seconds).

11 Choose the DELAY TIME - the time delay between the jitter frequency/
amplitude being applied and the error measurement being made. This allows the
network equipment to settle as jitter frequency is changed. (0.1 to 99.9 seconds).

12 Setthe ERROR THRESHOLD field to ANY ERRORS. Any BIT, BIP, FCS or
header errors will result in a FAIL.

13 Pres§RUN/STOP) to start the jitter auto tolerance measurement.
The measurements progress can be monitored ¢ngp&ISMIT display. At the
end of the test the results can be viewed ofifRANSMIT] [REBULTS]

displays. ThéTraNSMIT) display is clearedvhen[TRANSMIT] iS pressed but
the results remain on tfiResuULTS]  display until the next jitter tolerance
measurement is made.
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View the Results

14 Choose the results FORMAT.
If [Nl is chosen, a plot of the jitter tolerance results against the
ITU-T mask is displayed.
If ] is chosen, the results from which the graph is constructed are displayed,
Point number, Frequency, Mask amplitude, Tolerance, Result.
If applicable, points 13 through 55 can be viewed on pages 2 through 5.

If you wish to log the jitter tolerance results to a printer, See “Logging Jitter
Tolerance Results” page 247.
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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 276.

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

224



Description

HOW TO:

Storing, Logging and Printing
Recalling Stored Graph Results

Recalling Stored Graph Results

Results stored from a previous measurement can be recalled to the graphics displays
for viewing and printing.

B e B

=1997 (L5128 |16h ZBn 3is | ZE
1997 (@7:50 (Mdh Bl B | (L0
LRS 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

1 If currently viewing the bar graph display, selI2QIFEJRE] 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 281.

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, [CONGRVIPEISE LECRIPEEE] 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 225.

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 225.

Zoom The width, in minutes, of each "bar" in the bar graph, controlled
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Cursor

3 200w N zoow 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.
WG [%: 25 TEiE]
-1 B-9EF-1938 | TeE g-SEP-198

155 ERROA_SUMHARY
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11T 2ELEES
M SRE1ET
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RATIO

e
. TLSE =B
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T T =
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LDy =

SZRE-DT
EREE-AT

51
Tl
=1
3] A

sTIRE RFANPH PREINT HENT AL IRH T
STATUS  RESULTS FNMRY  SUHHARY EHH
1 To view the error or alarm summary associated with the current bar graphs, press
GRAPH | then iIZQIEERVER

2 Toview the error or alarm summary associated with previously stored bar graphs,
see "Recalling Stored Graph Results " page 225.

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

ALARM VIR Use NE2UENIYIYRY to view the PDH/DSn; and

SONET Alarm Summaries in turn if applicable.

N

To view the Errors which have occurred during the measurement select
BRI - Vs BRI to view the PDH/DSn; and
SONET Error Summaries in turn if applicable.

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 225.
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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.

FRF P a5 13: 30
£

L3:3m 13165 L&q@ 14115

L P -
HOW TO: Log to a Printer
1 Choose the logging DEVICE.
The logging device can be selected on@eHER) display when

SETUP is set t(IQNePSY®E . For more details on the choice of devices
and how to setup the instrument to interface with them please refer to the
following sections:

* RS232: “Logging Results to RS-232-C Printer” page 254.

e GPIB: “Logging Results to GP-IB Printer” page 252

« PARALLEL: “Logging Results to Parallel (Centronics) Printer” page 251.

« INTERNAL (only if Option 602, Internal Printer, is fitted): “Logging Results to
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Internal Printer” page 253.

Pres§GRAPH] to view the bar graph display. To log the Error and Alarm
summaries, the displayed Bar graphs and the Alarm graph to the printer, choose

G 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 chocIReREEN-

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

the summaries choo| [ RYSRRICIEND
To abort the print choo{\:le]s§l

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

Log to the Internal Disk Drive

1
2

Insert a floppy disk in the disk drive.

Choose LOGGING PORBIEI{ on the[OTHER] display.
Enter a filename on t display. See "Saving Data
Logging to Disk " page 276.

Pres§GRAPH] to view the bar graph display. To log the Error and Alarm
summaries, the displayed Bar graphs and the Alarm graph to the disk, choose

BRI 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 chocilISRREaN

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

Description 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 over
a user defined test period. If required, results can be logged at regular intervals
during this test period but, regardless of whether or not Periodic Logging is selected,
the results will be logged at the end of the test period. An instant summary of the
results can also be demanded by predSIRINT NOW . This will not affect any test
period in progress.

The user can choose to log all available results or else a subset of the available
results (e.g. Errors, Jitter, G.826, M.2100 etc.). This means the logging output can be
tailored to contain only the results that are of particular interest.

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
an error event is logged.

Any Alarm occurrence results in a timed and dated message being logged.

Logging Output
The results can be logged to the following devices:
« Optional Internal printer fitted into the instrument front cover (Option 602)
« External GP-IB printer (option 601)
« External RS-232-C printer (option 601)
« External Parallel Port printer (option 601)
 Internal Disk Drive
HOW TO: Selecting Logging Device

The logging device can be selected on(@HER) [Nl display when
SETUP is set tc([iINeI=Y&Al . For more details on the choice of devices
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and how to setup the instrument to interface with them please refer to the following
sections:

* RS232: “Logging Results to RS-232-C Printer” page 254.

« GPIB: “Logging Results to GP-IB Printer” page 252

« PARALLEL: “Logging Results to Parallel (Centronics) Printer” page 251.

« DISK: “Saving Data Logging to Disk” page 276.

« INTERNAL (only if Option 602, Internal Printer, is fitted): “Logging Results to

Internal Printer” page 253.

Enabling Test Period Logging

To enable Test Period Logging first select tbeHER) KISl  display and
then set TEST PERIOD LOGGING to ] . For more information on setting up
the actual Test Period (i.e. Gating Period) please refer to the “Test Timing”

page 111 Section.

UG T [ (1% L0 IBG

TEST PERIDR LOBZIMG L]

SETUF [ _LEHIENT |

LG ERROA RESULTI o

LS TITRER RESLLTE o

LG &, 851 RESLULTS i

LG &, B RESULTS 1]

LG N, ZE008 ROGULTS L)

LDE M, ZE@] RESILTS o

LDE M.ZILE RESILTE L)

LDE H.ZI2H RESILTE 1]

LD ERROA SELOHES OFF

LI | MG LEGEING  LIGHINE  LOG DN 1
PEVECE COHTEHT PIRIDR FEMAHE mﬁ;#

Selecting Logging Content

The SETUFIdNeXlelliENil selection on ti@THER LOGGING

display allows the user to choose which type of results they wish to log. For
example if they only wished to log the G.821 and G.826 Analysis Results then they
would simply set LOG G.821 RESULTS and LOG G.826 RESULTS [si\}

while setting all the other selections tofeJga. There is no restriction as to what
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result selection is made but please note that the selections all defaL[s]N]ise
that all results are logged by default.

When TEST PERIOD LOGGING is set [ef] then there is a LOG ERROR

SECONDS selection on the SET([KOeeXeelMi=\ll display. Setting LOG
ERROR SECONDS to t[e]f] means that, if errors are detected during the Test
Period, then a timed and dated message is logged each time an error second occurs.
The message will contain the type of error detected and the number of errors of that
type which were received in the error second. Note that if there are excessive
occurrences of error seconds during a Test Period then having this selection
switched will result in heavy use of printer paper.

Selecting Logging Period

FLSCT [ LD %G
TEST PERIDR LOBZIMG o=
SETUP PER1OD
LOGOIKE PERID [ DfF ]
I]": LA HIRS 1 HOn Ch FOURS SRR Hﬁ]m
PFIIGRAA HEHDOH

As well as logging results at the end of the Test Period, the user can also select a

logging period. The logging period is setup via SE RN on
the(OTHER] display. At the end of each of these logging periods
results will be logged. Note that this selection is only offered when TEST PERIOD

LOGGING is set t{[sN-

The length of the logging period is setup using the LOGGING PERIOD selection.
This offers a number of preset intervals along with a USER PROGRAM choice
which provides a choice of 10 minutes to 99 hours. The actual logging period
chosen by the user should be of a shorter duration than the test period in order that
results can be logged periodically within the test period.
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When a logging period is selected, then the user can choose w ALL [3 results

are to be logged at the end of each period]m subset. Note that this

selection is in addition to that already made on the SEjReldIN ke INII=N)
page.

The WHEN selection allows the user to have results o | IEIAEY at the end of
each logging period or only when the error count for the logging period is greater
than 0 i.c||EERePYEes . If the error count is O then the message NO BIT
ERRORS is displayed.

The TYPE selection allows the user to choose whether the results logged at the end
of each period are the Cumulative Results, Period Results or both. The definitions
for these two result types are as follows:

Period Results: The Results obtained over a set period of time during the test i.e. the
logging period.

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

Logging Results Examples

There are four phases of results logging:

e Start of measurement - Header is logged

< During the measurement - Alarm events and if enabled error events

< End of logging period - Complete set of period and cumulative results

« End of measurement - Complete set of cumulative results.

Logging Header

When the measurement is started the logging header provides a record of the
instrument configuration that produced the results.
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| OmnIBER 37719 |

| Instrument Configuration |

Receive Signal : OC-48 STS-3undertest :1 |

Mapping :STS-1 VT2  ASYNC 2Mb/s |

Selected STS-1 : STS-1[1] |

Selected VT : VTGRP[1] VT[1] |

Payload (Struct) : PCM30CRC |

Test Signal : 64kb/s |

| Tributaries : 64kb [1] |
| Pattern 127M1-1 Polarity : NORMAL |
| Range 164 Ul Filter :HP1 |

Hit Threshold : 1.0 Ul |

| |
| MEASUREMENT STARTED 07 Sep 00 10:01:17 Print Period OFF

Logging During Measurement

During the measurement a timed and dated message is logged each time an alarm
occurs, and if LOG 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).

| 10:03:35 CV-S (B1) 500 |

| 10:03:36 CV-S (B1) 900 |

| 10:03:38 CV-L (B2) 300 |

| 10:03:39 CV-L (B2) 600 |

| 10:03:41 CV-P (B3) 900 |

| 10:03:42 CV-P (B3) 1000 |

| 10:03:44 CV-P (B3) 300 |

| 10:03:45 A1A2 FRAME 700 |
| 10:03:46 A1A2 FRAME 100 |
| 10:03:48 REI-L 100 |

| 10:03:50 REI-L 1000 |

| 10:03:51 REI-L 1000 |

| 10:03:53 REI-P 300 |

| 10:03:54 REI-P 1000 |

| 10:03:56 REI-P 700 |

| 10:04:00 CV-V 1000 |
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| 10:04:01 CV-V 1000 |
| 10:04:03 CV-V 200 |

| 10:04:07 RDI-V SET |
| 10:04:09 RDI-P SET |

| 10:04:10 Pattern Loss SET |

| 10:04:11 SEF SET |
| 10:04:17 RDI-V CLEAR |
| 10:04:19 RDI-P CLEAR |

| 10:04:21 Pattern Loss CLEAR |
| 10:04:22 SEF CLEAR |

| 10:04:22 ALL ALARMS CLEAR |

Logging at the End of Measurement

At the end of the measurement a complete set of cumulative results are logged. At
the end of each LOGGING PERIOD a complete set of Period results and a full set of
cumulative results are logged.

| i
| MEASUREMENT COMPLETE 07 Sep 00 10:05:57  Elapsed Time 00d 00h 00m 01s|

| |
| Cumulative Results |

| |

| Error Results : |

| AlA2 FRAME CV-S (B1) CV-L (B2) REI-L CV-P (B3) |

| Error Count 0 0 0 0 0]

| Error Ratio 0 0 0 0 o]

| |

| REI-P CV-v REI-V |

| Error Count 0 0 0 |

o

| Error Ratio
| |
| |
| FAS 140M  FAS 34M FAS 8M FAS 2M |

0 0 |

| Error Count N/A N/A N/A (o]
| Error Ratio N/A N/A N/A 0]

| |

| BIT CODE CRC REBE |
| Error Count 0 N/A 0 o]

| Error Ratio 0 N/A 0 0]
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| JITTER

| Hit Count 0]

| Hit Seconds (o]

| Hit Free Seconds 1]
| Positive Peak 0.010 |
| Negative Peak 0.010|
| Peak-to-Peak 0.020 |
| RMS 0.006 |

| |
| Analysis Results : |
| G.826 ANALYSIS |

| CV-S (B1) CV-L(B2) REIL CV-P(B3)]

| Errored Blocks 0 0 0 o]

| Errored Seconds 0 0 0 0]

| Severely Errored Seconds 0 0 0 0]

| Unavailable Seconds 0 0 0 0]

| Path Unavailable Seconds N/A 0 0 (o]
| Background Block Errors 0 0 0 0]

| Errored Second Ratio 0 0 0 0]

| Severely Errored Sec Ratio 0 0 0 0]

| Background Block Err Ratio 0 0 0 (o]

| |
| REL-P  CV-V  RENV |

| Errored Blocks 0 0 0 |

| Errored Seconds 0 0 0 |

| Severely Errored Seconds 0 0 0 |
| Unavailable Seconds 0 0 0 |

| Path Unavailable Seconds 0 0 0 |
| Background Block Errors 0 0 0 |
| Errored Second Ratio 0 0 0 |

| Severely Errored Sec Ratio 0 0 0 |
| Background Block Err Ratio 0 0 0 |
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| M.2101 ANALYSIS I

| Section High Order Path |

| Rx Tx Rx Tx |

| Errored Seconds 0 0 0 (o]

| Severely Errored Seconds 0 0 0 0]
| Unavailable Seconds 0 0 0 0]

| |

| Low Order Path Rx Tx |

| Errored Seconds 0 0 |

| Severely Errored Seconds 0 0 |

| Unavailable Seconds 0 0 |

| |

| G.821 ANALYSIS |

| BIT FAS 140M FAS 34M FAS 8M FAS 2M |
| Errored Sec 0 N/A N/A N/A 0]

| %Errored Sec 0.00000 N/A N/A N/A 0.00000 |

| %ES (Annex D) 0.00000 N/A N/A N/A N/A |

| Error Free Sec 1 N/A N/A N/A 1]
| %Error Free Sec 100 N/A N/A N/A 100 |
| Severely Err Sec 0 N/A N/A N/A 0]

| %Severely Err Sec  0.00000 N/A N/A N/A 0.00000 |

| Degraded Minutes 0 N/A N/A N/A 0]

| %Degraded Minutes  0.00000 N/A N/A N/A 0.00000 |
| Unavailable Sec 0 N/A N/A N/A 0]

| %Unavailable Sec  0.00000 N/A N/A N/A 0.00000 |

| |

| CODE CRC4 REBE |

| Errored Sec N/A 0 0]

| %Errored Sec N/A 0.00000 0.00000 |

| Error Free Sec N/A 1 1]

| %Error Free Sec N/A 100 100 |

| Severely Err Sec N/A 0 o]

| %Severely Err Sec N/A 0.00000 0.00000 |

| Degraded Minutes N/A 0 0]

| %Degraded Minutes N/A 0.00000 0.00000 |
| Unavailable Sec N/A 0 o}

| %Unavailable Sec N/A  0.00000 0.00000 |
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| G.826 ANALYSIS |

| Near 8Mb/s Far Near 2Mb/s Far |

| Errored Blocks N/A N/A 0 (o]

| Errored Seconds N/A N/A 0 0]

| Severely Errored Seconds N/A N/A 0 0]
| Unavailable Seconds N/A N/A 0 o]

| Path Unavailable Seconds N/A N/A 0 0]
| Background Block Errors N/A N/A 0 0]

| Errored Second Ratio N/A N/A 0 0]

| Severely Errored Sec Ratio N/A N/A 0 0]
| Background Block Err Ratio N/A N/A 0 0]
| |

| BIT Errors |

| Errored Blocks 0 |

| Errored Seconds 0 |

| Severely Errored Seconds 0 |

| Unavailable Seconds 0 |

| Background Block Errors 0 |

| Errored Second Ratio 0 |

| Severely Errored Sec Ratio 0 |

| Background Block Err Ratio 0 |

|
| M.2100 ANALYSIS |

| Rx 8Mb/s Tx Rx 2Mb/s Tx |

| Errored Seconds N/A N/A 0 0]

| Severely Errored Seconds N/A N/A 0 0]
| Unavailable Seconds N/A N/A 0 0]

| |

| 64k Rx |

| Errored Seconds 0 |

| Severely Errored Seconds 0 |

| Unavailable Seconds 0 |

|

| M.2110 ANALYSIS |

| 15-min 1-hr 2-hr 24-hr 7-day |

| BIS Results WAIT WAIT WAIT WAIT WAIT |
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| |
| |
| Frequency : 0.0kHz  Offset: O/RkHz Offset: O/Rppm |

| Power Level : -13.9dBm STM-160 OPTICAL |

| Pointer Results : SPE POINTER VT POINTER |
| Count  Seconds Count  Seconds |

| NDF 0 0|

| Missing NDF 0 0]

| +ve Pointer Adjustments 0 0 0 0|

| -ve Pointer Adjustments 0 0 0 0|

| Implied VC Offset 0.0 0.0 |

| Pointer Value 0 664 |
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HOW TO:

Storing, Logging and Printing
Logging on Demand

Logging on Demand

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

SCREEN DUMP - Allows logging of the chosen display

FLURCT [N LI | &G

TEST PERIDD LOBHIMG FF

SETUF [EEHARD

LOG O DERRHD [ SCHEEN BnE
SCREEN DUWP DEST [SATION 15k

2 THNF COMERESSION (RLE) O*F

REGILTS ~ OURMERD  QUERHLIAD SCFETR LI H.‘.PFI.I'
SMAPSHOT FHAPENOT  CAPTURE mnr tEraniE HIHIH

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).

Choose the logging DEVICE.

The logging device can be selected on(@®HER) display when
SETUP is set t([IeaNI=M®E . For more details on the choice of devices
and how to setup the instrument to interface with them please refer to the
following sections:

RS232: “Logging Results to RS-232-C Printer” page 254.
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« GPIB: “Logging Results to GP-IB Printer” page 252.
« PARALLEL: “Logging Results to Parallel (Centronics) Printer” page 251.

« DISK: “Saving Data Logging to Disk” page 276. If SCREEN DUMP is chosen
then please refer to “Saving a Screen Dump to Disk” page 272.

« INTERNAL (only if Option 602, Internal Printer, is fitted):“Logging Results to
Internal Printer” page 253.

Log on Demand Examples

Overhead Capture, Pointer Graph, SONET Tributary Scan and SONET Alarm Scan
logging are copies of the relevant display. Screen Dump logs a copy of the selected
display (not Logging or Disk displays).

Overhead Snapshot

Overhead Snapshot provides the value of each byte of overhead in the STS-3 chosen
for test.

| 10:07:29 PRINT DEMANDED- O/H SNAPSHOT Elapsed Time 00d 00h 00m 01s|

| Setup : OC-48

SOH (STS-3#1) |

|----+ S— S — + |

|A1|41 00 00|A2|40 00 00|JO|00 00 00 |JO Path Trace: |

|B1|00 00 O0|E1|00 00 O0|F1|00 00 OO| " "

|D1]00 00 00|D2|00 00 00|D3|00 00 00| E.164 CRC NOT FOUND |
|H1]00 00 00|H2|00 00 00|H3|00 00 00 |S1 Sync Status: |

|B2|00 00 00 |K1|00 00 00|K2|00 00 00| SYNCHRONIZED TRACE UNKN|
| D400 00 00|D5|00 00 00|D6|00 00 0O | |

| D700 00 00|D8|00 00 00|D9|00 00 00| |

| D10| 00 00 00 | D11| 00 00 00 | D12 00 00 00 | |

| S1|00 00 00|Z2]|00 00 OO0 |E2|00 00 00| |

| STS POH TYPESPE | VT POH TYPE VTSPE

| WITHIN STS-3 #1 | |

|----+ S— |

| | STSPathLabel (C2): | | VT Path Label (V5): |
|J1]00 "UNEQUIPPED " V5|00 "000 UNEQUIPPED
| B3] 00 | 3200 |

244



Storing, Logging and Printing
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| C2]00 J1 Path Trace:

| G100

~~~~~~~~~~~~~~~~ | Z7 | 00
|[F2]00 " "
|H4|00 " u ool
|z3]00 " "
| z4|00 (!
IN1]00 I

Results Snapshot

Results Snapshot provides a Header listing the instrument settings that produced the
results and the last recorded, complete set of cumulative measurement results.

| 26|00 J2 Path Trace:

E.164 CRC NOT FOUND

| 10:08:20 PRINT DEMANDED- RESULTS SNAPSHOT  Elapsed Time 00d 00h 00m 01s|

|
| Cumulative Results
|

| Error Results :

| A1A2 FRAME CV-S (B1) CV-L (B2)

I
REI-L CV-P (B3)|

| Error Count 0 0 0 0 0]

| Error Ratio 0 0 0 0 0]

| |

| REI-P CV-v REI-V |

| Error Count 0 0 0 |

| Error Ratio 0 0 0 |

| |

| |

| FAS 140M FAS34M FAS8M FAS2M|
| Error Count N/A N/A N/A (o]

| Error Ratio N/A N/A N/A 0]

| |

| BIT CODE CRC REBE |

| Error Count 0 N/A 0 o]

| Error Ratio 0 N/A 0 0]

| |

| |

| Frequency : 0.0kHz  Offset: O/RkHz Offset: O/Rppm |
| Power Level : -13.9dBm STM-160 OPTICAL |
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| Pointer Results : SPE POINTER VT POINTER |
| Count  Seconds Count  Seconds |

| NDF 0 0|

| Missing NDF 0 0]

| +ve Pointer Adjustments 0 0 0 0|

| -ve Pointer Adjustments 0 0 0 0|

| Implied VC Offset 0.0 0.0 |

| Pointer Value 0 664 |
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Logging Jitter Tolerance Results

Description The jitter auto tolerance feature provides jitter tolerance measurements within the
relevant mask, BELLCORE GR-253 and GR-499 for SONET.

You can log the jitter auto tolerance results to a printer for record keeping purposes.
The [SRYE Vversion or th[[fE5§l version of the jitter tolerance results can be
logged to an external printer.

RESULTS )TN AUTO TOLEEMHCE
FORHAT
BR-253 Mast: Z.5Ob/s
La
S
Elﬁ T
E-I L]
FreqiMEiB.1 1 0 L8R 1K I9KL0GK 1N 194
s A
LA e
HOW TO: 1 Choose the logging DEVICE.
The logging device can be selected on(@®HER) display when

SETUP is set t(IQeNeDSY®E . For more details on the choice of devices
and how to setup the instrument to interface with them please refer to the
following sections:

* RS232: “Logging Results to RS-232-C Printer” page 254.
« GPIB: “Logging Results to GP-IB Printer” page 252
e PARALLEL: “Logging Results to Parallel (Centronics) Printer” page 251.

« INTERNAL (only if Option 602, Internal Printer, is fitted): “Logging Results to
Internal Printer” page 253.
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2 Choose[eREl on thiresuLTs) EXYIORIOMERY display or
choosejf=q on thRESULTS display, if you wish to log the

graph and text results to the printer.

3 PresgPRINT NOW| to log the chosen results to the printer.
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HOW TO:

Storing, Logging and Printing
Logging Jitter Transfer Results

Logging Jitter Transfer Results

The jitter transfer feature provides jitter transfer measurements within the relevant
ITU-T mask, GR-499/G.824 for DSn and GR.253 for SONET.

You can log the jitter transfer results to a printer for record keeping purposes. The
version or thf=Xq Vversion of the jitter transfer results can be logged to
an external printer.

REGULTS 11TTER TEAHEFIR FH
FIEAAT  ELEEIN 5TPLE HIBC
CE2 MHamk: [G53

Qaln idE)
[
=

&
=

-8
Frag (Hzii@ 18 3K 1o 1K R

i fa =
0 "

1 Choose the logging DEVICE.

The logging device can be selected on(@®HER) display when
SETUP is set t([IaINe=aMeal . For more details on the choice of devices
and how to setup the instrument to interface with them please refer to the
following sections:

* RS232: “Logging Results to RS-232-C Printer” page 254.
« GPIB: “Logging Results to GP-IB Printer” page 252
« PARALLEL: “Logging Results to Parallel (Centronics) Printer” page 251.

« INTERNAL (only if Option 602, Internal Printer, is fitted): “Logging Results to
Internal Printer” page 253.
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2 Choose[SREH on theresuLTS) NIRTER) NENNSHEN  cisplay or
choose TEXT on thRRESULTS) display if you wish

to log the graph and text results to the printer.

3 PresgPRINT NOW| to log the chosen results to the printer.
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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 | &G

TEST PERIOD LOBGISG oFF

SETUF DEWICE

RERQIE. CONTROL FOST -

PFHIHTER TYPL H® M NTER

1 e

L= 1 [ MR

o B n ALLEL Hﬂ.ﬁw

CAUTION Damage to the instrument may result if a serial connection is made to this port.
HOW TO: 1 Connectthe Parallel printer to the PARALLEL port. See "Connecting an Printer

to a Parallel Port " page 256.

2 If a non HP printer is connected then set PRINTER TYPE to be
ESEERINERN - Set MODE to b([NeRIYI (80 character column width) or
(40 character column width) according to the capabilities of your

printer.

3 See "Logging Results " page 233 or "Logging on Demand " page 243 for more
details on selecting the type of Results you wish to log.

4
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HOW TO:

NOTE
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Logging Results to GP-IB Printer

Logging Results to GP-IB Printer

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

FURET | L0 |BG

TEST FPEREIDR LOBZIMG 0FF
SETUP DEVICE

LOGRIKE PORT L —
AEROTE COMTROL PORT 1

s o
LTt B DESE PRRALLEL Hﬂ-ﬁﬂl
1 Connect an GP-IB printer to the GPIB port.

Choosing GP-IB external printer for logging prevents the use of GP-IB remote
control.

2 See"Logging Results " page 233 or "Logging on Demand " page 243 for more
details on selecting the type of Results you wish to log.
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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.
FUNCTION LOGGING
LOGGING SETUP DEVICE

LOGGING PORT INTERNAL
REMOTE CONTROL PORT HPIB

STATUS:
e W MG

HOW TO: 1 See "Logging Results" page 233 or "Logging on Demand " page 243 for more
details on selecting the type of Results you wish to log.
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HOW TO:

NOTE

Storing, Logging and Printing
Logging Results to RS-232-C Printer

Logging Results to RS-232-C Printer

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.

FLURCT [N LI | &G

TEST PERIDD LOBHIMG FF

SETUF [EVICE

LOGRIKE PORT I

AEROTE COMTROL PORT L=

PEENTER TYIPL H* MEINTER

SPEED 9588 BAUD

PROTICOL HIHHOFF

L] . =

Tt srie fise PARALLEL rLE
"WiNoow

1 Connect an RS-232-C printer to the RS-232-C port.

Choosing RS232 external printer for logging prevents the use of
RS-232-C remote control.

2 If a non HP printer is connected then set PRINTER TYPE to be
SRR - Set MODE to b([NSIVEM (80 character column width) or
(40 character column width) according to the capabilities of your
printer.

3 Set SPEED to match the Baud Rate chosen on your printer.
4 Set PROTOCOL to match that required by your printer.

5 See "Logging Results" page 233 or "Logging on Demand " page 243 for more
details on selecting the type of Results you wish to log.
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Printing Results from Disk

Description If you have inserted a disk into the internal disk drive and saved data to disk, you
can print the contents of the disk using a PC and Printer as follows:

Remove the Disk from the OmniBER 718 and insert 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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Connecting an Printer to a Parallel Port

Description If Remote Control Option, 601, is fitted, the OmniBER 719 has the capability of
interfacing with an printer via the PARALLEL port.

CAUTION Do not connect a serial printer e.g. RS-232-C or GPIB to the OmniBER 719 Parallel
port as this will damage the interface.

HOW TO: 1 Connectthe OmniBER 719 Parallel port to your Printer Parallel port using printer
cable HP 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 Hewlett Packard, 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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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 HP 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.

258



Storing, Logging and Printing
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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WARNING

HOW TO:
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Storing, Logging and Printing
Cleaning Internal Printer Print Head

Cleaning Internal Printer Print Head

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.

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 Open the printer as for changing the paper. See "Changing Internal Printer Paper
" page 257.
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 257.

Retain the cleaning paper. It is designed to last for the life of the printer.
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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 719 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 263.
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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.

264



Using Instrument and Disk Storage
Formatting a Disk

Formatting a Disk

Description Only 1.44M, MS-DOS compatible disks can be used in the OmniBER 719. Any
other format or capacity will result in a disk access error being displayed.

FUSCT [ % FLOPPY OIS

J15K OPERATIOH DLEK
FORAAT

[ns@rt DLk
Select 0K to perFore operation | OFF ]

%
LHEEL : iz labml FHEE: unkncan Egbes

il O ]

NOTE Disks can be formatted in an IBM compatible PC but it is recommended that the disk
is formatted in the OmniBER 719 as this will ensure full compatibility with the
Floppy Disk power fail recovery included in the OmniBER 719.

HOW TO: 1 Choose DISK OPERATIOI .
2 Insert the Disk into the Disk drive.

3 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.
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Labeling a Disk

Description You can label your disks for ease of identification.
FUNCTION FLOPPY DISK
DISK OPERATION DISK
LABEL
LABEL MY DISK
Select OK to perForm operation OFF
A:N
LABEL: MY Disk FREE: Bytes
SR MULT [PLE
il N
HOW TO: 1 Choose DISK OPERATIOIDIEY W1 .

2 Label the Disk usin|FEEVNA ESN or press
and use the pop-ugeypad.

3 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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Managing Files and Directories on Disk

Description File and Directory structures can be important in speeding 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:

OFF

"

HOW TO: 1 Choose DISK OPERATIONFNE [RENERILESIeEM o the (OTHER)
EXERIE display

2 Enter the directory name usi|FREVCBEXaI: or
pres§SET] and use the pop-ugeypad.
The directory name can contain up to 8 alphanumeric characters.

3 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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Accessing Directories and Files
1 Choose DISK OPERATIOINE -

2 Choose FILE TYPE you wish to view.
This acts as a filter on the filename extension:

SNSRI - CNF fiter. SRR - SMG fiter,
- PRN filter, S EENBIIE - .BMP filter.

3 Move the highlighted cursor to the NAME field and pr&&T]

NOTE . <DIR>- Current Directory.
<DIR>- Parent directory. Move highlighted cursor to this line and
to move to parent directory.

4 Move the highlighted cursor to
<DIR>and presfSET) to move to parent directory.

5 Move the highlighted cursor to the directory required and to move to
that directory. (The directory name will appear on the display).
Only the files with the file extension chosen in FILE TYPE will be displayed.

JFimeeE F R T

L= 101

]

6 Move the highlighted cursor up and down the display (3nd
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Title Bar - File types displayed and current directory. (cannot be highlighted).

<DIR>- Current Directory.

<DIR>- Parent directory. Move highlighted cursor to this line and

to move to parent directory.

SONETL1.PRN- File (with named extension) in current directory. Move highlighted
cursor to this line and preET]  to select the file. The display will return to the
display and the selected file name will appear in the FILE NAME field.

NEXT - Move highlighted cursor to this line and prEs&T)

of file names.

PREV - Move highlighted cursor to this line and prégsT)

page of file names.

to access the next page

to access the previous

7 NEW. - Allows entry of new file name using pop-up keypad. to
obtain the pop-up keypad display. Enter the new filename, C( and

presgSET] to return to the file manager display.

8 Pres{CANCEL] to return to tYE

display.
The filename entered via the keypad appears o FJN[&
The file extension is added automatically.

display.

The Directory name and the disk Label appear at the bottom of the display.
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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:

"
1 Choose DISK OPERATIOENE REYNE
2 Enter the FROM filename usilFREVCVEER NESEG] or

Choose the directory which contains the file to be renamed. See "Accessing
Directories and Files " page 268. Move the highlighted cursor to the file to be

renamed and prefSET] to return to theFi= EENAE display.

The filename, with extension, can contain up to 12 alphanumeric characters.

3 Choose the directory in which to locate the renamed file (it will appear on the
display). See "Accessing Directories and Files " page 268.

4 Enter the TO filename usirEREVCREIGRAN NESITR or
presqSET] 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.

5 To rename the file choo{sld]
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.

270



Description

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:

™
1 Choose DISK OPERATIONIEIE DELETE FILE

2 Choose the directory containing the file to be deleted. See "Accessing
Directories and Files " page 268.

3 Enter the filename to be deleted usEREVCNEIAR NEITIR

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.

4 To delete the file choo{sTl]
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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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 271.

1 Choose the directory you wish to delete (it will appear on the display). See
"Accessing Directories and Files " page 268.

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" "directory is
not empty" are displayed.

4 If files need to be deleted to prepare the directory for deletion. See "Deleting a
File on Disk " page 271.
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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 Files " page 268.

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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Saving a Screen Dump to Disk

Description The chosen display may be stored on disk in bitmap format using the Screen Dump
feature of the OmniBER. Logging and Floppy Disk must be set up for screen dump.
The current display is stored on disk wfieRINT NOW] . is pressed.

FLURCT [N LI | &G

TEST PERIDD LOBHIMG FF

SETUF [EEHARD

LOG O DERRHD [ SCHEEN BnE
SCREEN DUWP DEST [SATION 15k

2 THNF COMERESSION (RLE) O*F

REGILTS ~ OURMERD  QUERHLIAD SCFETR LI Hﬁﬁw
SMAPSHOT FHAPENOT  CAPTURE mnr tEraniE H

HOW TO: 1 Select théOTHER) display, and choose SETUP
IESEINEREYEE and LOGGING POREIE -

2 Now set SETUP t[ReleeNIEYX?)] and LOG ON DEMAND to
[ SCREEN DUMPE

3 If compression is required to save disk space, select BITMAP COMPRESSION

(RLE) M-

274



NOTE

Using Instrument and Disk Storage
Saving a Screen Dump to Disk

4
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

5 Choose the directory in which to save the Screen Dump. See "Accessing
Directories and Files " page 268.

If you wish to enter your own choice of filename, choose DISK OPERATION

| A FLe vPr B

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.

7 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.

8 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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Saving Graphical Results to Disk

Graphical results can be saved to a file on disk. Two methods of naming the file,
which is created when the measurement is started, are available:

Automatic A filename in the form meas001 is created automatically
without any action from you.

Your Choice You can input a filename of your choice which will override the
automatically generated filename. This must be entered before
the measurement is started. If the filename you enter already
exists, graphics results will be saved to the automatically
generated filename. This prevents existing files from being
overwritten each time the measurement is started.

RESULTS  TIAIHE COHTRIL

SHIAT TERHW PERIOOD 1 SECOSD
TEST TIMIHG HEHLAL

ORAPH ETORADE 15 HIH RESDL W

1 Choose GRAPH STORAGJHd and the Graph Storage resolution required
on the[RESULTS) display. See “Saving Graphics Results to Instrument Store”
page 224.

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.
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FUNCTION FLOPPY DISK

DISK DPERATION SAVE

FILE TYPE GRAPHICS
NAME FILENRME. SMG

A:\
LABEL: FREE: Bytes

STATUS:

CONF 16~ GRAPHICS] DATA MULT IPLE]
URAT 10N - LOGGING WINDOW

2 Choose the directory in which to save the graphics results. See "Accessing
Directories and Files " page 268.

3 If you wish to enter your own choice of filename, choose DISK OPERATION
ENE FILE TYPE SRS -

4 Move the highlighted cursor to NAME and enter the filename using

[ PREVIOUS CHAR lf NEXT CHAR] or pres$SET) twice and use the
pop-upkeypad.

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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Saving Data Logging to Disk

Data Logging can be saved to a file on disk. The disk can be transferred to a
personal computer (PC) and the logging investigated at a later date.

FUNCTION FLOPPY DISK

DISK DPERATION SAVE

FILE TYPE DATA LOGGING
NAME FILENAME. PRN

APPEND TO FILE

A:\
LABEL: FREE: Bytes

STATUS:

QUER- APPEND MULTIPLE]
WRITE T0 FILE WINDOW

1 Choose the directory in which to save the logging results. See "Accessing
Directories and Files " page 268.

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 wish to add the data logging to a file which already exists, choose
APPEND TO FILE. The data logging is added to the named file on Disk in the
available free space.

If you wish to overwrite the contents of the named file with the data logging,
choose OVERWRITE.

4 Set up théOTHER) display. See “Logging Results” page 233.
When the named file is opened, data logging is saved on the disk:

As each logging output occurs during the measurement orRR&T NOW
pressed.
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Saving Configurations to Disk

Description You can store a large number of measurement settings which are used regularly and
recall them when required.

Configurations can be stored to a file on the floppy disk. The floppy 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
[ R=n
LHEEL : iz labml FREE: 11+53:2 Egtmwm
GTION T ADGGING DUNE Wik
HOW TO: 1 Setthe OmniBER 719 to the configuration you wish to store.

2 Choose the directory in which you wish to save the OmniBER 719 configuration.
See "Accessing Directories and Files " page 268.

3 Choose DISK OPERATIOIEE . FILE TYP[NEENRNON and enter
the filename usin EREVENEIAY NS 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 Files " page 268.
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Recalling Configuration from Disk

Description If a configuration has been stored on disk, you will need to recall it at some time in
the future to configure the instrument.

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

HOW TO: 1 Choose the directory that contains the configuration file to be recalled. See
"Accessing Directories and Files " page 268.

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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Recalling Graphics Results from Disk

If graphic results have been stored on disk, you will need to recall them in able to

view the results on th&RAPH/| . display.

FUNCTION FLOPPY DISK
DISK DPERATIDN RECALL
FILE TYPE GRRPHICS
NAME FILENRME. SMG
Select OK to perForm operation OFF
A:\
LABEL: FREE: Bytes

STATUS:

il N

1 Choose the directory that contains the graphics file to be recalled. See
"Accessing Directories and Files " page 268.

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, chSJ@:

4 To view the graphics results, see “Recalling Stored Graph Results” page 225.
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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 719 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 Files " page 268.

2 Choose DISK OPERATIONFNE [ EeNEENNEN and enter the

Instrument Store number usi[BIZSIE=PEN and[INRZXS=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 cho@ld]
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.
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Copying Configuration from Disk to Instrument
Store

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 another OmniBER 719 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 Files " page 268.
2 Choose DISK OPERATIO! M FENGEENEEIE  and enter the

Instrument Store number usi[ESRFNI=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-ugeypad.

The description can contain up to 24 alphanumeric characters.

3 Enter the filename the configuration is to be copied from using

[ PREVIOUS CHAR | NEXT 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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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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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
Files " page 268.

Choose DISK OPERATIO! =M R and enter the

Instrument Store number usi[NSSFTSIEIN and N RIS Shlehl 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 719, choose

FORMAT [NSEIZM .

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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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: 1 Choose TRANSMITTER AND RECEIVE [SeNENER].
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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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Enabling Keyboard Lock

You can protect the measurement settings from interference during a test.

This function is provided in the OmniBER on {e HER) [ESERENEIS

display.

The following keys are not affected by Keyboard Lock:

« Display keyd TRANSMIT] {RECEIVE) {RESULTS] (GRAPH] {OTHER]
« cursor keys [«=) and(=)

* ([SHOW (PAPER FEED) [LOCAL] [SMART TEST

The following display functions are not affected by Keyboard Lock:

« RESULTS type on th@RESULTS) display

« KEYBOARD LOCK on thd OTHER] 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 o
RAIF=L RESILT EWRBLE o

GREPH STORAGE RESDLUTDON COMFRESE
HOTE: wtoarlng graph results sith Full
resnolublon will reduce sbormge cegacliby
PRES PILARITY u.5.

i " "WiNDON

1 Choose KEYBOARD LOCK[SNE-
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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 719 on
display.

FUSCT N B L LIRS

EEFBNRD LOCe H
SEEF OH RECEIVET ERRIR I 5

[HEAME [S1 LOOPCODE
LEEHTS COMPATIBELATY oFF

SUSPERD TEST OM SIGMAL LOSS  9FF
REI=L FLSILT EHABLE o

AlF=L RESILT EWRBLE H
OREPH STORRGBE RESOLUT IOH COWFRESS
HOTE: wtoarlng graph results sith Full

resnolublon will reduce sbormge cegacliby
PRES PILARITY u.5.

.. i ..‘?—.-
£ 2 "WiNoow

HOW TO: 1 Choose BEEP ON RECEIVED ERRC[INN.
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In-Band DS1 Loopcode 156MTS Compatibility

The instrument default state is with the INBAND DS1 LOOPCODE 156MTS
COMPATIBILITY field set to] . In this mode the instrument operates as per the
T1.403.CORE standard which states that the DS1 framing bit should overwrite the
DS1 Loopcode pattern. Whe[e]§l] is selected the instrument operation changes
such that DS1 Loopcode is gapped in order to prevent the DS1 framing bit
overwriting the DS1 Loopcode pattern. This is compatible with Hewlett-Packard’s
156MTS T-Carrier and SONET tester.

FURET[ DN M OLLMOSUS
EEFEMARD LOC- ™
SEEP OH RECEIVET ERRIA oFF
[HEAME BS1 LOOPCODE
LEEHTS COMPATIBILITY | BFF ]
SUSPERD TEST O SIGHAL LIOES arr
RLE=L FLFILT CHARLE b
RIF=L RESILT EMRBLE N
GREPH STORAGE RESDLUTDON COMFPRESE
HOTE: wtoarlng graph results sith Full
resnolublon will reduce sbormge cegacliby
PRES PILARITY u.5.
SImiLS fa. =
ore (i) 1
"Wikoon
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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| [JISS=SINXI=eNEN display.

FUSCT DM LI e TH
EEFBNRD LOCe H
SEEF OH RECEIVET ERRIR OFF
[HEAME =1 LIOPCOLE
LEEHTS COMPATIBILITY oFF
SUSPIRD TEST OM SIGHAL LOSS P
REI=L FLSILT EHABLE
P15l REFILT EWRBLE N

GREPH STORAGE RESDLUTDON COMFRESE
HOTE: wtoarlng graph results sith Full
resnolublon will reduce sbormge cegacliby
PRES PILARITY u.5.

.. i ..‘?—.-
£ 2 "WiNoow

HOW TO: 1 Choose SUSPEND TEST ON SIGNAL LO‘[s]Nl
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REI-L Result/Enable

Description Before running a test, you can choose to enable or disable the SONET measurement
of REI-L.

This function is available on theTHER| [JISS=SINXI=eNEN display.

FURET | O Bl OLLMRESUS
KEEFBMRD LOCE H
SEEP OH RECEIVER ERRCA OFF
[HEAME P31 LOOPCODE
LEENTS CONPATIBELITY oFF
SUSPERD TEST OM SIGuAL LO%S r
RER=L FISILT CHRELE %
RI'F=L RESILT EMRBLE

GREPH STORAGE RESDLUTDON COMFRESE
HOTE: wtoarlng graph results sith Full
resnolublon will reduce sbormge cegacliby
PRES PILARITY u.5.

i " "WiNDON

HOW TO: 1 Choose REI-L ENABLE[SIN ({ as required.

When set t@DFF, the REI-L measurement is suppressed. Cumulative, Short Term
and Analysis measurements are affected alike.
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AIS-L Result/Enable

Description Before running a test, you can choose to enable or disable the SONET measurement
of AIS-L.

This function is available on theTHER| [JISS=SINXI=eNEN display.

FURET | O Bl OLLMRESUS
KEEFBMRD LOCE H
SEEP OH RECEIVER ERRCA OFF
[HEAME P31 LOOPCODE

LEENTS CONPATIBELITY oFF
SUSPERD TEST OM SIGHAL LOSS  §FF
RER=L FISILT CHRELE BFF

AIFL RESILT EWRBLE L 3 S
OREPH STORRGBE RESOLUT IOH COWFRESS
HOTE: wtoarlng graph results sith Full

resnolublon will reduce sbormge cegacliby
PRES PILARITY u.5.

i " "WiNDON

HOW TO: 1 Choose AIS-L ENABLE[SN oq as required.

When set t@FF, the AIS-L measurement is suppressed. Cumulative, Short Term
and Analysis measurements are affected alike.
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Graph Storage Resolution

Description The total graphics store capacity is normally 20.000 events. If GRAPH STORAGE
RESOLUTION |[UEMll is selected the capacity reduces to 10,000 events.

FIRCTION M| SCELLAREQUS
EKEVBNRD LOCK i
BEEP OH RECEIVED ERRIA oFF
[HEAME P31 LOOPCODE

LEENTS CONPATIBELITY BFF

SUSPERD TEST OM SIGMAL LOSS  9FF
REI=L FLSILT EHABLE orr
RAIF=L RESILT EWRBLE oFF

GREPH STORAGE RESDLUTDON ﬁqﬂ
HOTE: mtorlng grash results sith Full
resnolublon will reduce sbormge cegacliby
PRES PILARITY u.5.
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Setting Error Threshold Indication

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 719 to
indicate this by a color change, from yellow to red, of the bar ofGiR&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

1 Choose COLOR ENHANCE RESULTSINE
2 Choose the COUNT THRESHOLD and RATIO THRESHOLD.
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Selecting and Using "Other" Features
Setting Screen Brightness and Color

Setting Screen Brightness and Color

The OmniBER 719 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 theTHER ] COLOR CONTROL display.

FURET | (% COLOR CORTEOL
[ILCA EMSAMCE RESULTS N
[OUNT THSESHOLD igada
FATIO THRESHOLO 18~-3
LOLEA FALETTE Tl
OEFPLAY BRIGHTHESS [ TFULL |

1 Choose the DISPLAY BRIGHTNESS to suit the operating environment.
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To Generate a New Jitter Mask

This feature enables the user to quickly generate a new mask, without having to set
each point in the mask. The procedure is as follows:

1 Select(OTHER] EINIERIVIRLS . you will have to seld[feRE  to access
the JITTER MASKS key.

2 Check the mask LOCK is set’ , then select a USER MASK NUMBER
(from 1 to 5). Note that it is not possible to edit a User Mask when there is a User
Mask currently in use (i.e. when running a measurement). When this occurs the
LOCK field displays “ON (IN USE)".

L _=al] 11T1LE WD
3 Position the cursor on DISPLAY and | = s s x
selecCEERNESE - g
4 Position the cursor on POINTS and | b i ;
set the required number of points in N R oo
the mask. FTAN ICTIE EICE B =T
&
T e
5 Using the 1) and edit keys
setup the amplitude and frequency of === ===
the user-selectable points given on e My we

the display (i.e. Al, A2 fa, fO, ft, fb). | s
6 Position the cursor on the UPDATE : = .

SELECTED USER MASK field and |~ = = .
selec[EENEAEN
L1 ] 121-
NOTE A status message “lllegal mask parameters” will occur if the specified frequency and

amplitude points are invalid. Check that the frequency points are in ascending order
and that the A1 and A2 amplitudes are valid for the specified frequencies.
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7 Select DISPLAY [YIXTETINE -

Note that the GENERATE action has resulted in a new mask being calculated
and placed into the frequency and amplitude fields. Further editing can now take
place as required, using the edit keys.

For example, selecting NUMBER OF POINTS will allow you to change the
number of points in the mask, while selecting PAGE enables you to select pages
1 to 5 and edit the frequency and amplitude of each point on the mask.

FLBET (DM TITTER HASKS
UZEE HARE HUMBER 1
LOCE OFF
DI SPLAY | WAk POIWTS
HUSEER OF POIHTE L]
[HT i
FREQIMzI MM FROGIHZ]  BHPOUT}
al o 1.38 o7 ZIZTT 1]
Bz 11522 1.38 i fra2: 1 L. 3@
a3 132853 1.38 &3 968 1.38
[:19 15853 1.38 1@ 35533 1.538
| #5 17T 1.38 11 48913 1.58
iE BOELE 1,90 2 &+ TLHE i.58
THIWS; .. =
AN HASH GEMEANTE T
TITLE POINTS L 01 Tl-ﬁl

8 The new edits are automatically saved into the mask selected, there is no need to
generate a new mask.

Locking the Mask

To prevent accidental changes to the masks when finished set the L([SINIl>
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To change the parameters of a User-defined jitter mask

To change the parameters of a User-defined
jitter mask

1 Selec{OTHER], and set FUNCTION INIRIGITEN  you will have to
selecw to access the JITTER MASKS key.
To Edit a User Mask Title

2 Checkthe mask LOCK is seq , then select USER MASK NUMBER, and
select the appropriate user mask (1 to 5).

3 Position the cursor on DISPLAY, then sel [V SIS

4 Position the cursor on the MASK (1 to 5) to be edited, and enter a new title using
the edit keys.

FLUNCT | DM JITTER HRSES
USER MR MUMBER 2
LOZK OFF
O1EPLEY
MHLF,
USER TATTER HASE §
£ USIE TITTEE WASE 2
3 USER TITTER MASK 3
. USER TITTERE MASK &
5 USER TITTER MWASK =
li-im-: HASE GINERATE TP
TITLE POINTS G %ﬁl
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To Edit Mask Points
1 Position the cursor on DISPLAY and sel¢[JIXTEINEN

2 Select NUMBER OF POINTS and using fie] keys, and edit keys
(INCREASE/DECREASE DIGIT) select the number of points in the mask
(maximum 55) and the frequency and amplitude at each point. Use the PAGE
field to switch between pages to access all 55 points in the mask.

FLUHET | DN JITTER AREES
ISSER WRSK MWIMBER 2
LOZK OFF
D1 SPLEY
MUWBER OF PRIWTE L]
*HLE ]
TRCOHZ] AU FREQIHZE PG
Zan L.Bd @7 542 1.7
.1 24h 1.52 i Tid 1.6
az 28T 1.5 #3 e [
By Y 1.58 i@ 1ai1s [y
&1z 1.58 it 1221 B.E3
n 495 L.58 12 135 ] .53
TETL o
SGE HISE GINERATE T
TITLE POINTS NG ﬁ‘!.ﬁl

3 Note that it is not possible to edit a user mask when a user mask is currently in
use (i.e. a measurement is running). When this occurs the LOCK field displays
“ON (IN USE)".

4 The new edits are automatically saved into the mask selected, there is no need to
generate a new mask.
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Running Self Test

Description Before using the OmniBER 719 to make measurements, you can run Self Test ALL
TESTS to ascertain the integrity of the OmniBER 719. These tests take between at
least 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 TVFE -tﬂ-_
TEST HUSHER
SUETEST HUMBER

TEST ITATUI ﬁ-EH]]H.I

PROSS ToC GUESERR ¥Iv T0 5TRRT TESTIHG

CHELIKG 1WFD ™ AL
wais omers fon s oo A
HOW TO: Run ALL TESTS

1 Choose TEST TYP[YRIESEN on teTHER) | EENRIESl  display.

2 Insert a formatted disk into the instrument disk drive.

3 Make the loopback connections listed below:
Connect Transmit module €50OUT to Receive module €% IN
Connect Transmit module 100/1Q00UT to Receive module 100/1€0IN
Connect Transmit module ¥€6MUX to Receive module 7@ DEMUX
Connect Transmit module 100/1Q0MUX to Receive module 100/18D
DEMUX
Connect Multirate Analyzer IN to OUT
Connect Optical OUT to Optical IN via a 15 dB attenuator.

NOTE If any or all of these connections are not made the OmniBER 719 will FAIL Self Test.
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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 OmnIiBER 719 is functioning correctly, after a time of at least 1 hour, TEST
STATUS PASSED is displayed.

If TEST STATUS [FAIL nnn] is displayed, the OmniBER 719 should be returned
to a service office for repair.

FUSCT [ % sCLF TEST

TEST TVFE -Fﬂlﬂﬂ._
TEST HUSHER
SUETEST HUMBER

TEST ITATUI E-HSSE[I

PROSS ToC GUESERR ¥Iv T0 5TRRT TESTIHG

CRELIKE 1WFD m [OHF, TEST

BT P B, Pon ROAE M
TE5TS T5TS TESTS TEEEN e

HOW TO: Run Confidence TESTS

1
2
3

Choose TEST TYP[SNERIES on theTHER] display.

Insert a formatted disk into the instrument disk drive.

Make the loopback connections listed below:

Connect Transmit module €5OUT to Receive module €% IN

Connect Transmit module 100/1Q00UT to Receive module 100/1€0IN
Connect Transmit module ¥€6MUX to Receive module 7@ DEMUX
Connect Transmit module 100/1Q0MUX to Receive module 100/18D
DEMUX

Connect Multirate Analyzer IN to OUT

Connect Optical OUT to Optical IN via a 15 dB attenuator.

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.
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If the OmnIiBER 719 is functioning correctly, after a time of 2 to 3minutes, TEST
STATUS PASSED is displayed.

If TEST STATUS [FAIL nnn] is displayed, the OmniBER 719 should be returned
to a service office for repair.

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.

FUSCT [ % SOLF TEST
TEST TYFE PIH TESTS
TEST HUSSER 3

SUETEST HLMBER -

TEST STATLE RERNY

i ST TN AT T

¥ TR
ms (a)) by oEm o pERCER ek e
- T e AT -

H e et ol
PSR FTRET

FaEa
A A
FEL A
1

|
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Trigger Output

Description Use the pulse output from the TRIG OUT port on the OmniBER Multirate Analyzer
module to trigger external equipment. A pulse is output whenever the condition
selected in the TRIGGER SOURCE field occurs.

| FLURCT [N TRIGELR QURPrUT
TRIGEER SIURIE | T= FRH=E |
H TE RH L= .} é
o FRARE FFRRHE El ' .I:-:F ' "ﬁﬁw
How To 1 Selec{OTHER], and set FUNCTION [IERCSEYNIUM
2 Setthe TRIGGER SOURCE filed as required from the following:
NONE
TX FRAME
RX FRAME
RX B1
RX B2 and
RX B3
Pulse Format TTL Levels. Termination can be 75 ohm or 10 k ilohms.

RZ with active high pulse of 60usec (Nominal). Note that a single pulse is generated
if a frame contains one or more errors giving a maximum frequency of 8kHz.

Connector BNC.
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PRBS Polarity Control

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 | O Bl OLLMRESUS
KEEFBMRD LOCE H
SEEP OH RECEIVER ERRCA oFF
[HEAME P31 LOOPCODE
LEENTS CONPATIBELITY oFF
SUSPERD TEST OM SIGHAL LOSS  §FF
RER=L FISILT CHRELE BFF
RI'F=L RESILT EMRBLE OFF
GREPH STORREE RESOLUT DN COWFRESS

HOTE: wtoarlng graph results sith Full

resnolublon will reduce sborspe cesacliy
PRES PILARITY .i]li

iTu=T S, ﬁﬁw
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Appendix A

STS-1 SPE Background
Patterns

The following tables list the background patterns available when selecting specific
foregrounds.



STS-1 SPE Background Patterns

Table 6 STS-1 SPE Background Patterns
Foreground Background choice in Background choice in
Foreground TUG-3 other AU-3
STS-1SPE | - 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

They contain the word 1INNNNNX,
where NNNNN is the binary number of
the TU.

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).

VT-2 (2 Mb/s)
Framed

VT-2 structure, framed with 2E15-1,
2E9-1 PRBS, NUMBERED or 1100
word pattern. In Numbered mode, each
timeslot contains the pattern
ONNNNNNX where NNNNNN is the
binary number of the TU. The least
significant digit (X) is alternated
between 0 and 1 in successive frames.

VT-2, VT-1.5 Mapping or
SPE Word (8 bit user
programmable word).

VT-1.5 (DS1)
Unframed

VT-1.5 structure, D4 framed with 2E15-
1, 2E9-1 PRBS or 1100 Word pattern in
other TU-11s.

VT-2, VT-1.5 Mapping or
SPE Word (8 bit user
programmable word).
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STS-1 SPE Background Patterns

Table 6 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, DS1, D4 framed with | VT-2, VT-1.5 Mapping or
Framed 2E15-1, 2E9-1 PRBS, NUMBERED or SPE Word (8 bit user

1100 word pattern in other TU-11s.

In Numbered mode, each timeslot
contains the pattern INNNNNN21 where
NNNNNN is the binary number of the
TU. Framing type will be the same as
the foreground except when SLC96 is
selected. In this case, D4 framing is
inserted in the background

programmable word).
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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.

Table 7 ETSI / ANSI Terminology
ETSI Term ANSI Term
AU-3 STS-1 SPE + H1, H2, H3
AU-4 STS-3c SPE + H1, H2, H3

BIP (Bit Interleaved parity)
High Order Path (HP / HO)
I-n Intra Office, (h=STM-n level)
L-n.1 or L-n.2 long haul

Low Order Path (LP /LO)
LP-REI

M.S.P

Multiplexer Section (MS)
Multiplexer Section Protection
MS-AIS

MS-BIP

MS-DCC

MS-REI

CV (Code Violation)
STS Path

Intermediate Reach (IR)
LR long reach

VT Path

REI-V

A.P.S

Line

Automatic Protection Switching
Line AIS / AIS-L

Line CV/CV-L

Line DCC/DCC-L

Line FEBE / REI-L
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ETSI/ANSI Conversion and Equivalent Terms

Table 7 ETSI / ANSI Terminology , continued
ETSI Term ANSI Term

MS-RDI Line FERF / RDI-L
Multiplexer Section Overhead Line Overhead
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 OC-48 / STS-48
Tributary Unit (TU) Virtual Tributary (VT)
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Table 7 ETSI / ANSI Terminology , continued
ETSI Term ANSI Term
TU VT
TU-11 VT 1.5
TU-12 VT 2
TU-2 VT 6
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 VT superframe
TU PATH AIS VT AIS (AIS-V)
VC SPE
VC4 STS3C SPE
Virtual Container (VC) Synchronous Payload Envelope (SPE)

NOTE: VC is an ETSI abbreviation for Virtual Container and an ETSI / ANSI
abbreviation for (ATM) Virtual Channel. The context of VC must therefore be taken
into account when converting between standards.
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Glossary of Terms

A brief explanation of terms and abbreviations used in the OmniBER 719.



Glossary of Terms

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

AIS 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 Bit Error Rate Testing

BIP Bit Interleaved Parity

BPS Bits Per Second

BPV

CAS

CBR
CCITT

CCs

CDT
CbhV
CEPT

CMI
0]
CPE

CRC

CSES

D/l
DACS

dB
DCC

DCS

DDF

DDN
DTMF

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
Dual Tone Multi
frequency Signaling
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DWDM

DXC

EB
EOW
ES
ESF

ESR
ETSI

FAS

FC
FCS
FDDI

FEAC
FEBE
FEC

FERF

GUI

H

HDB3
HDLC

HEC
HO Path RAI

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
Frame Check Sequence

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
High-level Data Link
Control (layer 2)
Header Error Control
High Order Path
Remote Alarm Indica-
tion

HO PTE

HO
HP-IB

HP-PLM

HP-RDI

HP-REI

HP-TIM

HP-UNEQ
Hz

ISDN

ISO

ITU

LAN
LCP

LOF
LOP
LOS
LP-PLM

LP-RDI

LP-REI

High Order Path Termi-
nating Equipment
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)

Internet Protocol
(layer 3)

Integrated Services
Digital Network

International Standards
Organization

International Telecom-
munications Union

Local Area Network
Link Control Protocol
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
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LP-RFI
LP-TIM
LP-UNEQ
LSB

LTE

LT™M

M

MS
MS-AIS
MSOH

MS-RDI

MS-REI

MTBF
MTIJ

MUX

NDF
NE
NFAS

OAM

oC
OH
OLTU

OOF

Low Path Remote
Failure Indication

Low Path Trace ldenti-
fier Mismatch

Low Path Unequipped
Least Significant Bit

Line Terminal Equip-
ment

Line Terminal Multi-
plexer

Multiplex Section
Multiplex Section AIS

Multiplex Section
Overhead

Multiplex Section
Remote Defect Indica-
tion

Multiplex Section
Remote Error Indica-
tion

Mean Time Between
Failures

Maximum Tolerance
Input Jitter

Multiplexer

New Data Flag
Network Element

Non Frame Alignment
Signal

Operations, Adminis-
tration and Maintenance
Optical Carrier
Overhead

Optical Line Terminal
Unit

Out of Frame

(O

P/AR
PBX

PC
PCM
PCN

PCR
PDH

PES

POH
POS

POTS

PPP

PRBS

PSN

PSTN

PT
PTT

PTE

PU

QoS

Operations System

Peak-to-Average Ratio
Private Branch
Exchange

Personal Computer
Pulse Code Modulation
Personal Communica-
tions Network

Peak Cell Rate
Plesiochronous Digital
Hierarchy

Percentage Error
Second

Path Overhead

Packet Over SONET/

SDH

Plain Old Telephone
Service

Point-to-Point Protocol
(for transmission of
multiprotocol data-
grams over point-to-
point links)

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
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RAI

RDI

REBE

REI

RF
RS
RSOH

RSTE

RS-TIM

RX

SIN

SCPI

SDH

SDXC

SEF
SES

SESR

SF
SOH
SONET

SPE

Remote Alarm Indica-
tion

Remote Defect Indica-
tion

Remote End Block
Error

Remote Error Indica-
tion

Radio Frequency
Regenerator Section

Regenerator Section
Overhead

Regenerator Section
Terminating Equipment

Regenerator Section
Trace |dentifier
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

STE

ST™M

STS

SUT

TDM

TDMA

TE
TMN

TOH
TU
TU-AIS

TUG

TU-LOM
TU-LOP
TU-NDF

TX

Section Terminating
Equipment
Synchronous Transport
Module

Synchronous Transport
Signal

System Under Test

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
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W
WAN Wide Area Network
WDM Wave Division Multi-

plexing
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Numerics
156MTS compatibility, 294
7,4,1 Lengths

IP datagram, 189

A
A1A2 Boundary Function, 59
Accessories, 20
Connection, 20
AlS-L Result/Enable, 297
Alarm scan
DSn, 126
SONET, 125
Alarms
POS, 193
Alarms & errors
DSn add, 81
DSn payload add, 81
SONET add, 80
Analysis measurement
DSn, 113
DSn payload, 113
SONET, 112
APS messages
generation, 97
monitoring, 55
test function, 97
ATM Alarms
measure, 177
Transmit, 163
ATM Delay Performance, 174
ATM Errors
adding, 165
ATM Operation, 151
ATM payload
Receiver setup, 168
ATM payloads
Transmitter, 152
ATM Results
View, 167
ATM Service Disruption, 178
ATM signal
Rx setup, 170
Automatic protection switch
message generation, 97
Autotolerance, 134

B
B/G mapping selection SDH, 31
B/G mapping selection SONET, 31
Background Distribution

ATM, 160

Date & time, 291

DCC
drop, 102
insert, 102

DCC Insert test function, 102

Background mapping selection SDH, 31 Delay time, jitter tolerance, 136, 221
Background mapping selection SONET,Delete

31
Background Patterns, 312
Background Traffic
ATM, 159
Beep on received error, 293

C
Capture overhead, 60
Centronics printer, 251
Channelized Testing, 200
Cleaning Optical Connectors
Optical Connector cleaning, 19
Cold Start
Front Panel Soft Recovery, 21

Color control for error threshold indica-

tion, 299
Confidence tests, 306
Configuration
copy from disk to instrument, 284
copy from instrument to disk, 282
recall from disk, 280
recall from instrument, 264
store in instrument, 262
store on disk, 279
Connecting
Accessories, 20
ESD Precautions Necessary, 16
To the Network, 16
Connectors
Optical Interface, 17
Continuity Test, 210
Conventions, 15
Convergence Sublayer, 155
Copy configuration
from disk to instrument, 284
from instrument to disk, 282
Coupling, 290
Create directory, 267

D
Datagram Length, 188

directory, 272
file, 271
Directory
create, 267
delete, 272
management, 267
Disk
accessing a directory, 268
accessing files, 268
adding descriptors to files, 273
copy configuration from instrument, 282
copy configuration to instrument, 284
copy graphics results from instrument,
286
create directory, 267
delete directory, 272
delete file, 271
format a disk, 265
label a disk, 266
managing directories, 267
managing files, 267
recall configuration, 280
recall graphics results, 281
rename a file, 270
save data logging, 278
save graphics results, 276
Drop
DCC, 102
external payload/test signal, 77
DS1 Loop Codes, 103
DSn
alarm scan, 126
analysis measurement, 113
errors & alarms, 81
external test signal drop, 77
external test signal insert, 74
frequency measurement, 114
frequency offset, 64
N X 64 kb/s payload transmit, 71
N X 64 kb/s test signal receive, 73
N X 64 kb/s test signal transmit, 71
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payload, receive, 44
payload, transmit, 27
receive interface, 44
spare bits, 84
structured test signal receive, 70
structured test signal transmit, 68
transmit interface, 26
Dumping display to disk, 274
Dwell time, jitter tolerance, 136, 221

E
Error Burst Definition
Service Disruption, 120
Error Indication
Audio setting, 293
Error threshold indication
setting, 299

Error threshold, jitter tolerance, 136, 221

Errors & alarms
DSn add, 81
DSn payload add, 81
SONET add, 80

Errors and alarms DSn test function, 81

Foreground mapping selection SONET, 31 external payload/test signal, 74

Foreground Traffic
ATM, 157
Format a disk, 265
Frame Check Sequence, 185
Frequency measurement, 114
Frequency offset
DSn, 64
SONET, 62
SONET line rate, 62
SONET tributary, 63
Functional Tests (Smart Test), 40

G

G.821 analysis measurement, 113
G.826 analysis measurement, 113
Glossary of Terms, 319

Glossary of terms, 319

graph storage, 298

Graph storage resolution, 298
Graphics

Inserting Modules, 16
Internal printer
change paper, 257
logging, 253
print head cleaning, 260
IP addresses, 191
IP Header, 190
IP Packet Length, 188
IP Payload, 192

J
J1, J2 bytes
setting, 53
Jitter, 145
measurement, 127, 129
receive interface, 47, 48
transmit interface, 33
Jitter mask, 301, 303
Jitter Tests (Smart Test), 40
Jitter tolerance

copy results from instrument to disk, 286 delay time, 136, 221

logging displays, 231

Errors and alarms SONET test function, 80 recall results from disk, 281

ESD Precautions

For the Service Engineer, 16
Exercising POS Hardware, 202
Extended jitter

measurement, 129

receive interface, 48
External

payload/test signal drop, 77

payload/test signal insert, 74
External printer

connecting to parallel port, 256

F
F/G mapping selection SDH, 31
F/G mapping selection SONET, 31
File
accessing, 268
delete, 271
descriptors, 273
management, 267
rename, 270
Foreground Distribution
ATM, 160

Foreground mapping selection SDH, 31

recall stored results, 225
saving results to disk, 276
saving to instrument, 224
storage resolution, 224

viewing error & alarm summaries, 229

viewing the bar graphs, 227

H
H4 byte

sequence setting, 53
HANDSET Connector, 20
HDLC Frame Stuffing, 216
HDLC Framing, 185
Header

1P, 190
HP path label monitoring, 55
HP-IB printer, 252

|
In-band DS1 Loopcode, 294
In-band DS1 loopcode, 294
In-band Loop codes, 103
Insert

DCC, 102

dwell time, 136, 221

error threshold, 136, 221

graph result, 137, 222

logging results, 247

measurement, 134

number of points, 136, 221

text result, 137, 222
Jitter transfer

accuracy, 138

calibration, 140

delay time, 141

dwell time, 141

graph results, 143

input mask, 141

logging results, 249

measurement, 138

number of points, 141

Q factor, 141

K
Keyboard lock, 292

L

Labeling a disk, 266

Labels, overhead monitoring, 55
Laser apertures
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Location, 18
Laser warning, 17
LID Connector, 20
Line overhead
insertion, 58
Location of Laser Apertures, 18
Lock keyboard, 292
Locking the Mask
Jitter, 302
Logging
device, 231, 243, 247, 249
error event, 233
graph displays, 231
jitter tolerance results, 247
jitter transfer results, 249
on Demand, 243
Overhead Capture, 243
overhead snapshot, 243
Pointer Graph, 243
results, 233
results snapshot, 243
SONET Tributary Scan, 243
test period, 233
to Centronics printer, 251
to disk, 278
to HP-IB printer, 252
to internal printer, 253
to RS-232-C printer, 254
LOH
insertion, 58
Loop Codes, 103

M
M2100 analysis measurement, 113
M2110 analysis measurement, 113
M2120 analysis measurement, 113
Managing

disk directories, 267

disk files, 267
Measure ATM Alarms, 177
Measure Delay

ATM, 174
Measuring

DSn analysis, 113

extended jitter, 129

frequency, 114

jitter, 127

jitter tolerance, 134

jitter transfer, 138
optical power, 115
overhead BER, 108
round trip delay, 116
service disruption, 119
SONET analysis, 112
wander, 131
Monitor
equalizer, 44
indicator, 44
receive overhead, 54
MSP messages
generation, 97
monitoring, 55
test function, 97

O
Optical
clock stress, 95
power measurement, 115
OPTICAL IN Connector, 18
Optical In port, 18
Optical Interface Connectors, 17
OPTICAL OUT Connector, 18
Optical Out port, 18
Out-of Band Loop Code, 103
Overhead
all labels, 53
APS messages monitoring, 55
BER test, 108
capture, 60
default transmit, 52
H4 byte sequences, 53
Labels monitoring, 55
monitor receive, 54
path monitor, 55
path transmit, 53
sequence generation, 58
TOH transmit, 52
trace messages, 56
transmit, 52
Overhead capture
trigger, 60
Overhead capture test function, 60
Overhead sequence
repeat run, 58
single run, 58

P
Packet Rate, 189
Packet Size, 207
Paper change
internal printer, 257
Parallel port
connecting Centronics printer, 256
Path overhead
capture and display, 60
insertion, 58
Payload
analysis measurement, 113
ATM (Rx setup), 168
DSn receive, 44
DSn transmit, 27
errors & alarms, 81
framing SONET transmit, 32
framing, SONET receive, 46
insert external, 74
N X 64 kb/s receive, 73
N X 64 kb/s transmit, 71
SONET receive, 46, 70
SONET transmit, 32, 68
spare bits, 84
Payload PoS, 183
Payloads
ATM (Tx), 152
POH
capture and display, 60
insertion, 58
monitor, 55
setting, 53
Pointer adjustments
burst, 86
new pointer, 86
offset, 86
Pointer adjustments test function, 85
Pointer graph, 93
Pointer graph test function, 93
Policing ATM Traffic, 172
POS Alarms, 193
POS Errors, 194
PoS Operation, 181
POS Payload Mappings, 184
POS Payloads, 183
receiver, 195
PPP in HDLC-like framing, 185
Precautions
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ESD when connecting, 16
Print head cleaning, 260
Printer

Centronics, 251

Centronics, connecting to parallel port,

256

Centronics, logging to, 251

HP-IB, logging to, 252

internal, changing paper, 257

internal, cleaning print head, 260

internal, logging to, 253

RS-232-C, logging to, 254
Printer HP-IB, RS232,

ONLY Connector, 20

Printing results from disk, 255
Product Description, 14
Protocol Stack, 182

R
Random Lengths
IP datagram, 189
Random packet gap, 203
Recall
configuration from disk, 280
configuration from instrument, 264
graphics results from disk, 281
stored graph results, 225
Receive interface
DSn, 44
extended jitter, 48
jitter, 47, 48
SONET, 46
wander, 49
Receive settings
Coupled to transmit, 290
Receiver ATM signal setup, 170
REI-L enable/disable, 296, 297
REI-L result enable, 296, 297

PARALLEL

Trouble Scan, 109
Round trip delay, 116
RS-232-C

logging to printer, 254

S
S1 sync status monitoring, 55
Save
configuration to disk, 279
data logging to disk, 278
graphics results to disk, 276
graphics results to instrument, 224
Scrambling, 185, 186
Screen dump to disk, 274
SDH
APS messages, 97
Mapping selection, 31
MSP messages, 97
Self Test
confidence tests, 306
Self test, 305
Sequence generation test function, 58
Sequences
Overhead generation, 58
Service Disruption, 213
ATM, 178
service disruption
DS1 and DSS3, 120
Service disruption measurement, 119
Setting DSn THRU Mode, 28
Setting up Signaling Bits, 65
Settings (Smart Test), 40
Short term period selection, 111
Signal, 42
Signal Loss
suspending test on, 295
Signal Quality (Smart Test), 40, 42
Signaling Bits

Remote Control HP-IB, RS232, 10 BASE D4 and SLC-96 payloads, 118

-T Connector, 20
Removing Modules, 16
Rename a file, 270
Resolution, 298
Result, 296, 297
Results

ATM, 167
POS, 198
Results Definitions

ESF Payload, 118
Monitoring, 118
Signaling bits
setting up, 65
Smart Setup, 40
Smart Test, 40
SONET
alarm scan, 125
analysis measurement, 112

DCC insert, 102
errors & alarms add, 80
external payload drop, 77
frequency measurement, 114
frequency offset, 62
line rate offset, 62
Mapping selection, 31
N X 64 kb/s payload receive, 73
optical clock stress, 95
optical power measurement, 115
overhead BER test, 108
overhead capture, 60
overhead monitor, 54
overhead sequences, 58
overhead trace messages, 56
overhead transmit, 52
payload, receive, 46
payload, transmit, 32
pointer adjustments, 85
pointer graph, 93
receive interface, 46
service disruption measurement, 119
structured payload receive, 70
structured payload transmit, 68
thru mode, 37
transmit interface, 29
tributary rate offset, 63
tributary scan, 122
Spare bits, 84
Spare bits test function, 84
Store
configuration in instrument, 262
configuration on disk, 279
Stress test test function, 95
STS-1 SPE Background Patterns, 312
Suspending Test on Signal Loss, 295
Suspending test on signal loss, 295
Synchronization source
SDH, 184
SONET, 30

T
Test function
APS messages, 97
DCC insert, 102
errors & alarms DSn, 81
errors & alarms SONET, 80
MSP messages, 97
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overhead BER test, 108
overhead capture, 60
pointer adjustments, 85
pointer graph, 93
sequence generation, 58
spare bits, 84
stress test, 95
tributary scan, 122
Test period selection, 111
Test signal
drop external, 77
insert external, 74
N X 64kb/s receive, 73
N X 64kb/s transmit, 71
Test Timing, 111
Threshold indication setting, 299
Throughput Testing, 206
THRU mode DSn, 28
Thru mode SONET, 37
Time & date, 291
TOH
Setting, 52
Trace messages, 56
Traffic Policing
ATM, 172
Transmit interface
DSn, 26
jitter, 33
SONET, 29
wander, 35
Transmit settings
Coupled to Receive, 290
Tributary, 145
Tributary Jitter, 145
Tributary scan, 122
Trigger Output, 308
Trouble Scan, 109

U
User defined, 303
User Length

IP datagram, 188

Y
VGA Connector, 20
Viewing

bar graphs, 227

graphics error & alarm summaries, 229

Voice channel
round trip delay, 116

W

Wander
bar graph, 133
measurement, 131
receive interface, 49
transmit interface, 35

Wander reference
SDH, 184

warning symbols, 18
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