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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.

r £t Agilent OmnBER 718 ‘
=l
8o
1 O
L )

The main features of a dual standard (SDH/SONET) instrument are as follows:
e Multi-rate BER and jitter testing from 64 kb/sto 2.5 Gb/s (STM-16/0OC-48).
» Concatenated payloads testing to STM-16c.

* Full PDH/T-carrier testing.

» Direct measurement of protection switching time.

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

» Packet over SONET/SDH (POS) and ATM payloads up to 2.5 Gb/s.
» Fast access to key measurement tasks via Smart Test.

e Optical power and line frequency measurements.

» JO section trace for DWDM testing

e J1 and J2 path trace for network path testing

» Optional integrated graphical printer

* Linefrequency offset

» 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:

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

Thisis an example of a softkey. Softkeys (located bel ow 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
W ' = "W  oneinstrument setting to another.

v

| STORED SETTINGS Thisis an example of a pop-up menu. Pop-up menus are an alternative way of
ot selecting instruments settings (instead of using softkeys). To access a pop-up menu,
E?EEELEEEEESL highlight an instrument setting, then use the (SET ) key.

OPTIONS

OPTION ENABLE

SELF TEST

TRIGGER OUTPUT

MODULE DEBUG

DEMD MODE

CAL IBRATION

AUTO SETUP

COLOR CONTROL

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

15



CAUTION

o)

WARNING

Connecting to the Network

Connecting to the Networ k

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.

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 moduleisinstalled in the
Mainframe

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

Optical Interface Connectors

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

To prevent personal injury, avoid use that may be hazardousto others, and
maintain the modulein a safe condition Ensur e 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:
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CAUTION

NOTE

Connecting to the Network

e ALWAYSDEACTIVATE 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 Out connector.
Disconnecting: Disconnect the optical cable from the moduf@fstical 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 modulptical Out connector.
* Arrange for service-trained personnel, who are aware of the hazards involved, to
repair optical cables.

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 madalways clean 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 modulehas the following label:
CLASS1LASER 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.

17



Connecting to the Network

OPTICAL IN Allows connection of an optical signal, wavelength 1200 to 1600 nm, at a maximum
power level of -8 dBm (37718A 2.5 Gb/s) or -3 dBm (37718B/C).
NEVER EXCEED +3dBm.

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

OPTICAL OUT Providesan STM-0, STM-1, STM-4 or STM-16 optical signal (OC-1, OC-3, OC-12
or OC-48 SONET signals) at wavelength 1280 to 1335nm, and/or 1480 to 1580 nm,
at anominal power level of +1 dBm depending on model and options.

18



CAUTION

CAUTION

Cleaning Optical Connectors

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

Do not insert any tool or object into the IN or OUT ports of theinstrument 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 718.

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.

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 someisopropyl acohal to apiece of the cleaning paper and clean the barrel
of the adapter. Using anew piece of cleaning paper, clean the face of the adapter.
Repeat this operation, using a new piece of cleaning paper each time.

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

6 Replace the adapters on the flexible connector.

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 isfitted in the cover (lid) of the
instrument.

Provides the output for a display monitor.
Allows connection of atelephone handset for communication across the network.

External printer connection details are given in Chapter 6.
The port selected for external printer use is not available for remote control.

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

10 Base-T Lan Connection Radiated Emissions

To ensure compliance with EN 55011 (1991) a category 5, STP patch lead, R}45
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 afront 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 718 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 718 Option Guide

OmniBER 718 Option Guide

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

e The37718A
e The37718B
e The37718C
The instrument test interfaces are:
2.5 Gb/s, 622 Mbls, 155 Mbls, 52 Mb/s, DSL1 (1.5 Mb/s), DS3 (45 Mb/s),
E1 (2 Mb/s), E2 (8BMbls), E3 (34 Mbls).

Mainframetest rate capability

Mainframe Test Rate Capability
37718A 2.5 Gb/s, 622 Mb/s, 155 Mb/s and 52
Mb/s
37718B 622 Mb/s, 155 Mb/s and 52 Mb/s
37718C 155 Mb/s and 52 Mb/s
Note that 52 Mb/s and 155 Mb/s electrical testing is included
in the base mainframe.

SDH/SONET Interface

Interface Option
SDH only 001
Dual standard SDH/SONET 002
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OmniBER 718 Option Guide

Tributary test options

Option

PDH/T-carrier DS1, DS3, 2 Mb/s, 8 Mb/s, 34 Mb/s 012
and 140 Mb/s

2 Mb/s into DS3 mapping (also requires option 012) 014

Replaces BNC connector with WECO 560 620

Optical interface
An optical interface must be ordered if an 37718A or 37718B isrequired.

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




OmniBER 718 Option Guide

ATM/POS
Option
ATM payloads (requires option 350) 300
POS payloads (requires option 350) 310
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 (aslisted above). A new Advanced payload engine option 350 has
been added which must be ordered with an ATM or POS option.

Accessory options

Option
Remote 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:

HOWTO:

Setting the Interfaces
Setting PDH/DSn Transmit Interface (option 012)

Setting PDH/DSn Transmit I nterface
(option 012)

PDH 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 choose

SETTINGS CONTROL Jf COUPLED |

TRANSMITTER OUTPUT LPDH/DSn 1

MAIN NSTRLII:T’DIE JITTER {i TEST
SETTINGS[ SETTINGS {IFUNCTION:

SIGNAL [ 2 Mbis 1

CLOCK TG ]

TERMINATION [ 75i UNBAL 1]

LINE CODE [ HDB3 1

FREQUENCY OFFSET [ OFF

PAYLOAD TYPE [ UNFRAMED ] UNSTRUCTURED

PATTERN [ 2715-1 PRBS]

PRBS POLRRITY [ INUD ITU

Choosetherequired SIGNAL ratefrom 2 Mb/s, 8 Mb/s, 34 Mb/s, 140 Mb/s PDH,
plus DS1, DS3 T-carrier interfaces.

Choose the required CLOCK SY NC source, internally generated, externally
generated or recovered from the received PDH signal. If you select an external
clock source, connect the external sourceto the appropriate port onthe OmniBER
clock module.

If aDS1 or DS3 SIGNAL is chosen, choose the required OUTPUT LEVEL.

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

If you have chosen 2 Mb/s, DSL1 or 8 Mb/s as the SIGNAL rate, choose the
required LINE CODE. (At 34 Mb/s, 140 Mb/s and DS3 coding is fixed.)

If required, choose the FREQUENCY OFFSET value see “Adding Frequency
Offset to the PDH/DSn Signal” page 66.
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Setting the Interfaces
Setting PDH/DSn Transmit Interface (option 012)

7 Choosethe required PAYLOAD TYPE.

If VU] is required [ER¥NYI=R] must be chosen .

If is chosen the PDH test signal must be set up. See “Setting
Transmit Structured Payload/Test Signal” page 70.

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

At 2 Mb/s if you select PCM30 or PCM30CRC framing a field is displayed
enabling 2M CAS ABCD bits to be set. See “Setting up Signaling Bits” page 67

Choose the PATTERN type and the PRBS POLARITY.

Additional Patternsat DS1

8 Ifyou 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
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Setting the Interfaces
Setting DSn THRU Mode (option 012)

Setting DSn THRU Mode (option 012)

Description 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: Thisiswhen the Entire Frame Error Rate field is set to OFF. In this
mode the received signal is passed through or transmitted unchanged, and the
instrument monitors errors and alarms as hormal 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 errored can be any bit in the frame,
including the frame bit (hence the title of “Full Frame Overwrite”). The error rates
available are:

Dataerror 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.

TRANSMITTER OUTPUT PDH/DSn

MAIN \STRUET’D TEST
SETTINGS[ SETTINGS :FUNCTION

SIGNAL Ds1 THRU MODE
ENTIRE FRAME ERROR RATE

STATUS: A
OFF 1E-3 1E-4 1E-5 MORE MULTIPL|
........ WINDOW
HOW TO: 1 Make the required SIGNAL RATE choice on the PDH/IFRANSMIT] and
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 SDH Transmit Interface

Setting SDH Transmit Interface

Payload Selection

One of the key features of the OmniBER 718 is the ability to test concatenated
payloads, read the following for a brief description of concatenated payloads, and
the benefits of using them.

Concatenated Payloads

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

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

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

Table 2 Test times using concatenated payloads
Test Time (based on 100
errors)

Performance STM-4c STM-1 Bulk
test limit Container Payload
10-14 12 days 48 days
10-13 1.2 days 4.8 days

10-12 2.90 hours 11.6 hours
10-14 0.3 hour 1.2 hour

10-10 1.75 minutes 7 minutes
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Description

TIP:

HOW TO:

Setting the Interfaces
Setting SDH Transmit Interface

SDH 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.

Laser On/Off selection (see display below)

Always switch off the laser before connecting or disconnecting optical cables.

If you wish to set the OmniBER 718 transmitter and receiver to the same interface

settings choose |OTHER| ESRIINEEEeeINifzle]N [eleN[ZN=)) .

TRANSMITTER OUTPUT SDH

MAIN \smutwn;’ TEST |OUERHERD
SETTINGS PAYLOAD | FUNCTION SETUP

SIGNAL STM-16 OPT 1550 MM INTERNAL
CLOCK  INTERNAL
FREQUENCY OFFSET  OFF

FOREGROUND
MAPPING @© AU-4 TU-12

ASYNC 2Mb/s
ZM OFFSET @ ppm CAS ABCD 1111
STHM-14 1 TUG3# 1 TuG2# 1 TU# 1
TCH PATH OFF
TU PAYLOAD PCM3@ UNSTRUCTURED
PATTERN 2715-1 PRBS  INVERT ITU

STATUS:
LASER LASER MULTIPLE
OFF ON WINDDW

Make your choice of SIGNAL rate.

If Option 106, Dual Wavelength optical module, is fitted and an optical rateis
chosen, choose the required wavelength (1550 or 1310).

If STM-0 is chosen, choose the required interface level.

Choose [N unless REEVEYIeNIE is required. If REEEIYEDE is

chosen, see " Setting SDH THRU Mode " page 38.

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).

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

Choose the requirc[FIeIVINIEINell and PAYLOAD TYPE, then
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Setting the Interfaces
Setting SDH Transmit Interface

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 pressing [SET).

—
Use cursor kKews to make selection. Fress SET Lo accept settings.

Al Lawer Fauload Lawer
Selection Selection

BULE FILLED

BULE FILLED

140Mo-'s
BULE FILLED

St
1053
BULE FILLED

BULE FILLED

cHios's FLOAT
BULE FILLED

D51 ASYNC
D51 FLOAT
BEULK FILLED

STATUS: A

MULTIPLE
WINDOW

Use (=) and (4= to move between AU Layer Selection, TU Layer Selection and

Payload Layer Selection. Use( 4 ) and (¥ ] to set the mapping and to set your
selection.

5 If TU-2 mapping is chosen, TU CONCATENATION selection is enabled.
Choose or the tributary at which the concatenation begins (TU2-2C
through TU2-6C).

The BACKGROUND, PATTERN IN OTHER TU2sis fixed aa NUMBERED,
that is, each TU-2 contains a unique number to alow identification in case of
routing problems.

6 If required, choose DSL/2M/34M/DS3/140M OFFSET value. See “Adding
Frequency Offset to SDH Signal” page 64

7 IfTU-3, TU-2, TU-12 or TU-11 mapping is chosen, choose the test tributary ,
including the STM-1 for an STM-4/STM-16 signal.
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8 Choose the payload framing under PAYLOAD TYPE or TU PAYLOAD.
If isrequired must be chosen.
If ischosen, the Payload test signal must be set up. See“Setting
Transmit Structured Payload/Test Signal” page 70.
If is chosen, see “Inserting an External PDH/DSn Payload/Test Signal”
page 76.
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 If 2 Mb/s framing[SEVERN o/[SSNENSR®N is chosen, set the CAS ABCD bit
values. See "Setting up Signaling Bits " page 67

10 Choose the PATTERN type and PRBS polarity. See Note below.

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

12 If TU-12 mapping is chosen for the test TUG-3, choose the PATTERN IN
OTHER TU-12s.

TRANSMITTER OUTPUT SDH
[GIIMA (STRUCT-Di JITTER || TEST |OUERHEAD:
SETT INGS Exh{Mi;EH : FUNCTION.: SETUP
SIGNAL STM-16 DPT 1550 ON  INTERNAL
CLOCK  INTERNAL
FREQUENCY OFFSET  OFF
BACKGROUND
BACKGROUND AU-4's UNEQUIPPED
TUG3 ND.2 TUlZ MAP
TUG3 ND.3 TU3 WORD 10101010
PATTERN IN OTHER TU-12s 2"9-1 PRES
STRTUS: A
MULTIPLE
WINDOW

The definition of NORMAL and INVERTed polarity differs between ITU-T O.150
and common practice usage in the United States of Americddrand 2°-1
PRBS patterns.
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The PRBS polarity control alows the user to select which definition is used on the
TRANSMITTER and RECEIVER windows.

The ITU-T O.150 standard specifies that the NORMAL or default for all PRBS
patterns should be inverted. Thiswill produce alongest string of n-1 consecutive
zerosin a2"-1 PRBS pattern. Therefore selecting INVERT with an ITU-T pattern
will produce alongest string of n-1consecutive onesin a2"-1 pattern.

The ITU-T definition also appliesin the US, except for 2'°-1 and 2%3-1 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, alongest
string of n-1 consecutive onesis produced. The pattern hasto be INVERTed in order
to produce alongest string of n-1 consecutive zeros.

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.




Description:

Option 200 required
for Jitter and option
012 for PDH.

HOWTO:

Setting the Interfaces
Setting Jitter Transmit Interface

Setting Jitter Transmit Interface

You can add jitter to the transmitted PDH/DSn or SDH signal at 2 Mby/s,

8 Mbls, 34 Mb/s, 140 Mb/s, DSL, DS3, STM-0, STM-1, STM-4 and STM-16. Jitter
modulation can be sourced internally or from an external source. Jitter measurement
up to 2.5 Gb/sis aso available when ATM is selected as a payload.

TRANSMITTER OUTPUT
~ MAIN é'STRUET"D'[ JITTER } TEST | iDUERHERAL
SETTINGS :PAYLOAD FUNCTION : SETUP
JITTER / WANDER JITTER
JITTER ON
SIGNAL FREQUENCY b6z2ehb/s
MODULATION SOURCE INTERNAL
JITTER CONTROL OFF
RANGE 20.9 Ul
MODULATION FREQUENCY 14 Hz
AMPLITUDE 15.00 UI
STRTUS:
MULTIPLE
WINDOW

=

If you are adding jitter to the PDH signal, set up the PDH transmit interface. See
"Setting PDH/DSn Transmit Interface (option 012) " page 26.

2 If you are adding jitter to the SDH signal, set up the SDH transmit interface. See
"Setting SDH Transmit Interface™ page 29.

3 Choose JTTER/WANDER NIRIE)-
If you wish to add wander to the PDH or SDH signal, see " Setting Wander
Transmit Interface™ page 36.

4 Choose JTTER [N}
If you wish to perform a Jitter Tolerance measurement, choose
IR NS - See “Measuring Jitter Tolerance” page 137.
If you wish to perform a Jitter Transfer measurement choose
ISR - See "Measuring Jitter Transfer * page 142.




TIP:

Setting the Interfaces
Setting Jitter Transmit Interface

5 Choose the modulation source.
If adding jitter to the PDH signal and | EXSEE0M is chosen, connect the
external source to the MOD IN port of the JTTER module. Up to 10 Ul (20 Ul
for DS1/DS3) of external jitter modulation can be added at the MOD IN port.
If adding jitter to the SDH signal and | EXSIEE0M is chosen, connect the
external source to the MOD IN port of the JITTER module. Up to 20 Ul of
external jitter modulation can be added at the MOD IN port.

6 If you have selected an Modulation Source, choose the JITTER
CONTROL setting required.
You can choose the jitter range, jitter modulating frequency and jitter amplitude
if is chosen.
If you choose , the OmniBER 718 will "sweep" through the ITU-T jitter
mask (G.823 for PDH; GR.499 or G.824 for DSn; G.958, G.825 or GR.253 for
SDH) adjusting the jitter amplitude according to the jitter frequency. With the
field selected, press SET on the instrument front panel for adisplay of
the jitter mask sweep (an exampleis given below).

TRANSMITTER OUTPUT PDH/DSn
i _MAIN :STRUET’D[ IITTERW: TEST
SETTINGS SETTINGS FUNCTIDN
JITTER / WANDER JITTER
JITTER ON
SIGNAL FREQUENCY 2 Mb/s
MONIIL AT INN SNIRCE TNTFRNAI
GSZ3 Mask: 2Mb s High Q
10
5 \
SWEPT FREQ 446 Hz . =
AHFLITUDE 0.31 U1 o
R
%U.Ul
Freq (Hz) 0.1 1 10 100 1K 10K 100K iyl
STATUS: Titter mask sweep in prozress é
MULTIPL|
WINDOW

If you choose I8}, 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 el - You can then control the "spot” jitter frequency to make closer
examination of the problem.
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Option 200 required
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012 for PDH.
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Setting Wander Transmit Interface

Setting Wander Transmit I nterface

You can add Wander to a2 Mb/s or DS1 PDH signal and also to STM-0, STM-1,
STM-4 or STM-16 SDH signals

TRANSMITTER OUTPUT PDH/DSn
~ MAIN §'STRUET"D'[ JITTER } TEST ¢
SETTINGS :SETTINGS FUNCTION
JITTER / WANDER WANDER
WANDER ON
SIGNAL FREQUENCY 2 Mb/s
WANDER MASK OFF
MODULATION FREQUENCY 125000 pHz
AMPLITUDE 15.8 Ul

STATUS: A
OFF sPOT MULTIPL
WINDOH

PDH Wander (2 Mb/s)

1 Setupthe PDH transmit interface, choose CLOCK and select the SOURCE
required from the menu. If you select EXTERNAL connect the external sourceto
the REF IN port on the CLOCK module. See " Setting PDH/DSn Transmit
Interface (option 012) " page 26.

2 Choose JTTER'WANDER [VABE.
If you wish to add jitter to the PDH signal see " Setting Jitter Transmit Interface "

page 34.
Choose WANDER .

4 Choose the WANDER MASK setting required.
You can choose the wander modulating frequency and wander amplitude if
is chosen.
If you choose &1l . you can choose the "spot” wander frequency. The wander
amplitudeis adjusted and controlled according to your wander frequency choice.
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SDH Wander (STM-0, STM-1, STM -4, STM-16)

TRANSMITTER OUTPUT SIH
{UHATH 'f'STRUl:T’D'[ TITTER l TEST " (OUERHERD
'SETTINGS PRYLOAD FUNCTION | SETUP
TITTER ¢ WANDER WANDER
WANDER O
SIGNAL FREQUENCY 622Mb's
WANDER MASK OFF
MODULATION FREQUENCY 125000 pHz
AMPL I TUDE 10.0 UI
STATUS: YN
OFF SPOT MULTIFLE

WINDOW

5 Set up the SDH transmit interface. See "Setting SDH Transmit Interface” page
29.

6 Choose JTTER/WANDER NVANNE-
If you wish to add jitter to the SDH signal see " Setting Jitter Transmit Interface ™

page 34.
7 Choose WANDER [s]Nl

8 Choosethe WANDER MASK setting required.
You can choose the wander modulating frequency and wander amplitude if
is chosen.
If you choose [ g8l . you can choose the "spot" wander frequency. The wander
amplitudeis adjusted and controlled according to your wander frequency choice.
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Setting SDH THRU Mode

Setting SDH THRU Mode

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

monitor points are available. To enable THRU mode select the
page. Select SIGNAL RATE before selecting THRU mode.

The entire frame can be errorred at a user defined rate if PAYLOAD OVERWRITE
and SOH+POH CHANNEL OVERWRITE are both set to [e]gall - If either
overwriteis enabled the ENTIRE FRAME ERROR RATE function is disabled.
Jitter can be added to the STM-0, STM-1, STM-4 and STM-16 signal.

There are nominally three modes of operation as follows:

1. Transparent mode: Thisis 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.

TRANSMITTER OUTPUT SDH

MAIN \STHUET’D JITTER TEST  DVERHERD
SETTINGS| PAYLOAD FUNCTION | SETUP

SIGNAL STHM-1 THRU MODE

CLOCK ~ STM-1 R
PAYLORD OVERKWRITE OFF
SOH+POH CHANMEL OUVERWRITE  OFF

ENTIRE FRAME ERROR RATE  OFF

R¥ SIGNAL RE-TRANSMITTED UNCHANGED.

STATUS: A
OFF AU-4 AU-3 TU-3 WORE  MULTIPL
........ WINDOH

2. HitlessTHRU Mode

This mode enables you to change the channel under test and the payload mapping
without causing errorsin 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 Overwriteis disabled the instrument remains transmitting
while you select another channel/tributary (see figure on next page). In this mode
any Section or Line B1,B2 BIP errors are recalculated before transmission.
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3. Payload/Channel Overwrite: In this mode you can overwrite the payload as
explained in the following text. Any Path B3 BIP errors are recal culated before
transmission. Use the HOW TO procedure to setup your instrument for THRU
M ode operation.

STM-0, STM-1and STM-0 optical, STM-1 optical
You can substitute a new payload, Section Overhead (SOH) and Path Overhead
(POH) in the received STM-0/1 signal for testing.

STM-4, STM-16 and STM-4 optical, STM-16 optical

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

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

TRANSMITTER OUTPUT SDH
MAIN \STRUET’D JITTER TEST  DVERHERD
SETTINGS| PAYLOAD FUNCTION | SETUP

SIGNAL STM-4 OPT 1310 ON  THRU MODE
CLOCK  STM-4 OPT RH

PAYLORD OVERKWRITE AU-4 OFF
SOH+POH CHANNEL OUVERWRITE  OFF

MAPPING @  AU-4 uC-4
140 Mb/s

148M OFFSET @ ppn

STH-11 1

TCH PATH

OFF
PAYLOAD TYPE _ UNFRAMED UNSTRUCTURED
PATTERN ~ 2723-1 PRES  INVERT  ITU

STATUS:
OFF ON MULTIPLE
WINDOW
HOW TO: 1 Maketherequired SIGNAL RATE choice on the SDH (TRANSMIT) display. See

"Setting SDH Transmit Interface™ page 29.

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

If AU-4, AU-3, TU-3, TU-2 or TU-12 is chosen, the B1, B2 and B3 BIPs are

recal culated before transmission and the Mapping, Selected TU, TU Payload,
Pattern, Tributary Offset and Pattern in other TU’s settings are displayed. To
choose the settings in these, See "Setting SDH Transmit Interface " page 29,
steps 4 through 10.
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3 Switchthe PAYLOAD OVERWRITE enable/disable field to ON. Test functions

areavailablewhilst Payload Overwriteis enabled. Select the
folder and setup as required.

4 Make the SOH+POH OVERWRITE choice required.
The B1, B2 and B3 BIPs are recal cul ated before transmission.

5 If youwish to add jitter to the STM-0, STM-1, STM-4 or STM-16 signal, see
"Setting Jitter Transmit Interface” page 34.




Smart Setup

Smart Tests

HOW TO USE
SMARTSETUP:

Setting the Interfaces
Using Smart Test

Using Smart Test

The Smartsetup 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 718 automatically displays al 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:
« Signal quality
* Functional tests
o Jitter tests
* ATM tests
* Settings (stored, logging, Tx/Rx coupling and trigger output enable)

1 Connect the OmniBER 718 to the network and choose if necessary the required
SDH interface on the OMniBER 718 (Smartsetup will select PDH or
SDH/SONET, but can not select between SDH and SONET).

2 Press|SMART TEST).

Smarttest

Signal Quality
Functional tests

Run Smartsetup

ATM payload setup
ATH tests
POS Setup / Tests
Settings

STATUS: A

Us:
CANCEL START
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3 With Smartsetup highlighted, press to auto-discoverinformation about
the receive signal. Or press(CANCEL] to exit Smart Test.

An example of atypical display after choosing to RUN Smartsetup is shown below.
Note: The channel information displayed is the one obtained the last time a SCAN
was performed (see Figure 1). 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 Figure 2).

Figure 1
Smartsetup STM16 Optical
STM1H] Payload | Path trace
2 AU4 Uneq
3 AU4 Uneq
& AU4 Uneq
5 AU4 Uneq
b AU4 Uneq
T AU4 Uneq
8 AU4 Uneq
9 AU4 Uneq
1@ AU4 Uneq
11 AU4 Uneq
12 AU4 Uneq
13 AU4 Uneq
14 AU4 Uneq
15 AU4 Uneq
16 AU4 Uneq
STATUS: y--%
CANCEL EXPLDORE RESCAN
FURTHER
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Figure 2

Smartsetup 34Mb/s PDH signal KEY:

O Unframed
O Framed

[ FRES
[ Alarmed

S4Hoss

Tributary | Franing | Status
34Mb st | FRAMED | Live/Unknown

STATUS: ki
CANCEL SE;HUP RESCAN

key  If youselect anindividual channel using the cursor control keys, and then select
ESNEEM . the instrument exits Smartsetup and sets the receiver to the test
pattern detected in the selected channel.
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Torun a Smart Test (Signal Quality - Frequency M easurement):

1

2
3
4
5

6

Ensure a valid signal is connected to the instrument’s Receive port.
Pres§SMART TEST] .

Use the down cursor control key to select Signal quality.

Use the right cursor control key to access the tests.

Use the down cursor control key to select Frequency Measurement.

Smarttest

Smartsetup

i i Optical power
Sienal Quality

Functional tests

ATM payload setup
ATH tests
POS Setup / Tests
Settines

STATUS: A

CANCEL SELECT

Pres<|S==egll todisplay the frequency measurement scréempress
to exit Smart Tests.

Torun an ATM Smart Test

1
2
3
4

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

Use the down cursor control key to select ATM payload setup or ATM tests.
Use the right cursor control key to access the setups/tests.

Use the down cursor control key to select required setup/test.

Pres{El[Zeqy todisplay the required measurement scréempres§CANCEL
to exit Smart Tests.
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Smarttest

Smartsetup

Sienal Quality
Functional tests

ATM tests
POS Setup / Tests
Settings

TH/RK SDH

TH/RK SONET

TH/RK ZM PCHM30
TH/RK 2M  PCM3@CRC
THARK 34M G.832
TH/RK DS1 ESF
TH/RK DS3 CBIT

STATUS:
CANCEL SELECT

Smarttest

Smartsetup

Signal Quality
Functional tests

ATM payload setup

POS Setup / Tests
Settings

Trouble scan

TH FG Headers & Payload
TH FG Distribution

TH BG Headers

TH BG Payload & Distrib
Error & Alarm add

RY Header & Payload

RH Policing

Error Summary

Alarm Seconds

ATM Service Disruption

STATUS:
CANCEL SELECT

Note: It isnot possible for OmniBER to find ATM in a PDH payload in Smartsetup.
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Smarttest

Smartsetup

Signal Quality
Functional tests

ATM payload setup
ATH tests
POS Setup / Tests
Settines

Tx/Rx SDH

Tx/Rx SOMET

Tx PPP/HDLC Framing
Tx Packet size/gap
Tx IP Header

T% IP Address

Tx IP Payload

Error & Alarm Add
Rx PPP/HDLC Framing
Rx 1P Payload

POS Results

POS Service Disruption

STATUS:
CANCEL SELECT

Torun a POS Smart Test

oo 01~ W N B

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

PressSMART TEST] .

Use the down cursor control key to select POS Setup/Tests.

Use the right cursor control key to access the setups/tests.

Use the down cursor control key to select required setup/test.
PressE=lEel todisplay the required Setup scre®m press$CANCEL] to exit

Smart Tests.
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TIP:

HOWTO:

Setting the Interfaces
Setting PDH/DSn Receive Interface (Option 012)

Setting PDH/DSh Receive Interface
(Option 012)

PDH 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 choose

SETTINGS CONTROL Jf COUPLED |

TRANSHITTER OUTRUT PDH/DSn
CITOMN STRUCT/T ( TITTER || TEST
ERRINES SETTINGS | | FUNCTION
140 Mb/s INTERNAL
ELDEK INTERNAL
TERMINHTIDN 750 UNBAL
LINE C CHI
FHEQUENEY OFFSET OFF
PHYLDHD TYPE  UNFRAMED UNSTRUETURED
PATTERN 2~23-1 PRES
PRBS POLARITY N 17U
STATUS: s

MULTIPLE
WINDOW

1 Choosetherequired 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 2 Mb/s, DS1 or 8 Mb/s as the SIGNAL rate, choose the
required LINE CODE. (At 34Mb/s, 140 Mb/s and DS3 coding is fixed.)

4 |If you are measuring at the network equipment monitor point, set the LEVEL

field to [JJe]NIIFeIR - | n 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 to compensate for cable losses if required.
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Choose the PAYLOAD TYPE.

If V] is required ERINYIE®] must be chosen.

If is chosen, the PDH test signal must be set up. See “Setting
Transmit Structured Payload/Test Signal” page 70.

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.

5 Choose the PATTERN type and the PRBS POLARITY required.

Additional Patternsat DS1

6 If you 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 3 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 the Daly pattern as per ANSI T1.403.
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Setting SDH Receive Interface

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

TIP: If you wish to set the OmniBER 718 transmitter and receiver to the same interface

settings, choose |OTHER| FSARIINEEYSINIIe [SIe]V[IN=p] . This causes the

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

RECEIVER INPUT SDH

i) STRUCT'D @ JITTER TEST  ‘DVERHERD
SIANRNR PAYLOAD FUNCTION {MONITOR

SIGNAL STH-1

LEVEL TERMINATE

MAPPING B AU-4 TU-12

RASYNC 2Mb/s

TUG3# 1 TUG2# 6  TUH 3
OFF

TCM PATH
TU PAYLOAD PCM3BCRC UNSTRUCTURED

PATTERN  2711-1 PRBS INUERT  NON-ITU
STATUS: A
MULTIPL|
WINDDW
HOW TO: 1 Choosetherequired SIGNAL source either electrical or optical.

If STM-0 or STM-1 electrical is chosen, choose the required LEVEL.
If the LEVEL chosenis choose the required GAIN.

2 Choose mapping and type of payload.

3 If TU-2 mapping is chosen, and CONCATENATION is enabled, choose the
tributary at which the concatenation begins.
If TU-2, TU-3, TU-12 or TU11 mapping is chosen, choose the test tributary,
including the STM-1 for an STM-4/STM-16 signal.

4  Choose the payload framing under PAYLOAD TY PE or TU PAYLOAD.

If RIRVRVEES] is required [ER¥YIER] must be chosen.
If FIREISRIVIETE] i s chosen the Payload test signal must be set up. See“Setting

Receive Structured Payload/Test Signal” page 72.
If DROP is chosen, see “Dropping an External Payload/Test Signal” page 79.

5 Choose the PATTERN type and PRBS polarity.
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Option 200 required
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HOWTO:
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Setting Jitter Receive Interface

Setting Jitter Receive Interface

Jitter and error measurements are made simultaneously when ajitter option isfitted.
Jitter measurement up to 2.5 Gb/sis also available when ATM is selected asa
payload.

Thejitter receive interface is selected with JITTER Jelg
MEASUREMENT T PE EIERIERY

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

PDH/DSN
CTRATHVSTRUCT D (R TEST
ISETTINGS SETTINGS FUNCTION
MEASUREMENT TYPE TITTER
SIGNAL FREQUENCY 34 Mbis
RECEIUER RANGE 1.6 Ul
HIT THRESHOLD 1.00 UI
FILTER LP+HP1
FILTER VERSION 0.172/GR-499
FILTER UALLES 100 Hz HP1
8e0kHz LP
STATUS: A
MULTIPLE
WINDOW

1 Choosethe RECEIVER RANGE - thejitter measurement range.

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

3 Choosethe 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/DSnh Receive Interface you can also select FILTER
VERSION, 0.171 or O.172/GR-499. The selection is not available with an SDH
Receive Interface.
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Setting Extended Jitter Receive I nterface

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 with [RECEIVE | [EIEISY FIRIERY or (RECEIVE
B[IRI=a) MEASUREMENT TY PE ERIEXEY

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

_RECEIVER INPUT . SHH

WAl RUCTT ETREGR ~ TEST

SETTINGS [PRYLOAD FUNCT
MEASUREMENT TYPE
SIGNAL FREQUENCY 2.5Gb/s OPT
RECEIVER RANGE 1024 UI
TITTER BANDWIDTH 8.1 Hz - 25 KHz
HIT THRESHOLD 18 Ul
FILTER FIED

STATUS:

MULTIPLE
WINDOK
1 Choose MEASUREMENT TY PE |[ZqENB=6)

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

Description: You can measure Wander at all PDH and SDH rates. Select an external clock source

onthe [TRANSMIT) ERESY or [l NANESRIINEEN display to ensure

accurate Wander results.

_ RECEIVER INPUT SDH

WATN " STROCT o SRR~ TEST | OUERHEAD
SETTINGS PRYLOAD FUNCTION MONITOR |

MEASUREMENT TYPE WANDER

SIGNAL FREQUENCY 2.5Gb/s OPT

RECEIUER RANGE 1024 Ul

TITTER BANDWIDTH 0.1 Hz - 25 KHz

HIT_THRESHOLD 12 Ul

FILTER FINED

WANDER BANDWIDTH 10 pHz - 10 Hz

WANDER TIMING REFERENCE NTS 2M CLOCK

STATUS:
WINDOW
HOW TO: 1 Choose a synchronization clock source on the [TRANSMIT] B o

display. See, “Setting SDH Transmit Interface”
page 29.

2 If you intend to measure wander on a PDH signal, set up the PDH receive
interface. See, “Setting PDH/DSn Receive Interface (Option 012)” page 47.

3 If you intend to measure wander on a SDH signal, set up the SDH receive
interface. See, “Setting SDH Receive Interface” page 49.

4 Choose MEASUREMENT TYP

5 Choose the wander HIT THRESHOLD - if the received wander exceeds the value
chosen a wander hit is recorded.
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“Using Transmit Overhead Setup” page 54

“Using Receive Overhead Monitor” page 56

“Setting Overhead Trace Messages” page 58
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Using Transmit Overhead Setup

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

TRANSMITTER OUTPUT

MAIN : STRUCT'D: TEST PUEHHEHW
SETTINGS PAYLOAD FUNCTIOM | SETUP

SETUP  SOH STM-1# 1 COLUMN 1,487
H1/H2 DECIMAL POINTER UALLE : 0

S1 SYNC BYTE  : G.812 TRANSIT

A1 11110110 A2 00101000 JO@ FIHED
Bl xxxxxxxx E1 00000000 F1 00000000
D1 00000000 D2 00000000 D3 00000000
Hl  xxxxl@xx HZ  xxxxxxxx H3  RRxyRxxx
B2 xxxxxxxx K1 00000000 K2 00000000
D4 00000000 DS 000D0000 D6 00000000
D7 00000000 D3 00000000 DI 0OOD000O
D10 0O0PO00G D1l 0OOPO00G D12 GOODOOOO
S1 00000100 22 00000000 EZ 00000000

STATUS:

MULTIPLE]
WINDDOW

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

2 Choosethe type of overhead to SETUP.
If STM-4 OPT or STM-16 OPT is chosen asthe SDH interface, choose the STM-
1 you wish to set up.
DEFAULT - Useto set all overhead bytes to the standard values defined by
Bellcore/ANSI.
If atest function is active then the overhead byte value is determined by the
choices made in the Test Function. For example if APS Messages is chosen, the
K1K2 value is determined by the APS Messages setup.

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

If ALL COLUMNS s chosen, the hexadecimal value of al 81 bytes of the STM-
1 section overhead selected are displayed (all 324 bytes of an STM-4 or 1,296
bytes of an STM-16 are displayed 81 bytes at atime by selecting each STM-1in




NOTE

TIP:

Selecting Test Features
Using Transmit Overhead Setup

turn). The value of the bytes can be set using PIREITNI=ANIEN)
INCREASE DIGIT (= ).

If BY TE NAMES s chosen, the labelsfor the ALL COLUMNS overhead bytes
are displayed.

4 |f POH (Path Overhead) is chosen, choose the TY PE of overhead within STM-1
under test to be setup.
J1 and J2 bytes can be set under Path Overhead or Trace Messages. H4 byte has
a choice of sequences for TU-12, TU11 and TU-2 mapping:
Full Sequence - 48 byte binary sequence.
Reduced Sequence - Binary count sequence of 0to 3i.e. 111111(00 to 11).
COCL1 Sequence - Binary count sequence of 0to 3i.e. 110000(00 to 11).

5 If TRACE MESSAGES is chosen, see "Setting Overhead Trace Messages "
page 58.

Any bit of an overhead byte which is displayed as x or s cannot be set at any time.
All other bits can be set to 0 or 1.

You can set al overhead bytes to the default state by selecting SETUP .

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

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

A snapshot of the received overhead can be logged to the chosen logging device.
See "Logging on Demand " page 261.

RECEIVER INPUT SDH
MAIN { STRUCT'D: TEST - (u[Mayla5)]

SETTINGS PAYLOAD FUNCTION [yvipRge
MONITOR SOH  STH-1# 1 COLUMN 1,487
51 SYNC STATUS : G.812 TRANSIT

Al 11110110 AZ 00101000 JO 0QOOAOOOL
Bl 10110010 E1 0000000 F1 0QOPROOO
D1 0000000 DZ 000000 D3 QPOOOOOO
H1 01101000 HZ 000POOOG H3 0OOPROOO
B2 01110111 K1 0010@00l KZ 10101101
D4 0O0POOOG DS 000POOOR D6 0OOPROOO
D7 00000000 DS 0000PPO0 DI QPOAOOOO
D10 0o0P00Ee D11 GPOPROEE D12 GPOPROOO
S1 00000100 ZZ 00000000 EZ 00000000

STATUS:

MULTIPLE]
WINDDOW

1 Set up the receive SDH interface and payload as required. See “Setting SDH
Receive Interface” page 49.

2 Choose the type of overhead to MONITOR.

3 If SOH (Section Overhead) is chosen, choose the STM-1 number and COLUMN
to be displayed.
Many bytes in COLS 2,5,8 and 3,6,9 are unlabeled because the other overhead
functions have not yet been defined.
If ALL COLUMNS is chosen, the hexadecimal value of all 81 bytes of section
overhead is displayed (all 324 bytes of an STM-4 or 1,296 bytes of an STM-16
are displayed 81 bytes at a time by selecting each STM-1 in turn).The value of

the bytes can be set usipReaFN=NEIE NREFEEDIEn (=].
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If BY TE NAMES s chosen, the labelsfor the ALL COLUMNS overhead bytes
are displayed.

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

5 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 CRCY structureis not detected in J1, the 64 byte message format is assumed
and displayed.
If the CRC7 structure is not detected for JO or J2, all 16 bytes are displayed.

6 If LABELSischosen, the S1 sync status, HP path label (C2) and the L P Path | abel
(V5) are monitored.

7 If APSMESSAGES is chosen, choose the TOPOLOGY, (G783) or
RN (G841). The K1 and K2 bits are monitored.

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

TEST FUNCTION [REVEVRQ can be used to "Zoom" in

on the suspect byte or bytes on a frame by frame basis. See "Using Receive
Overhead Capture" page 62.
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Setting Over head Trace M essages

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

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

TRANSMITTER OUTPUT [ SDH 1
T R P, e e
SETTINGS PAYLOAD FUNCTION | SETUP

SETUP

WITHIN STH-1% 1

JOL FIKED 1 —— [00000001]

J1 [TEST 64 1 — "HEWLETT-PACKARD,

(UC-4) 77NAME?? OMNIBER
GBO0000000,
D.00.00

T2 [OEFAULT 1 — "Uluuuusuuuuusy”

Bl M M i

Choose the message for insertion in the chosen trace channel.

How to Edit User M essages
There are two ways you can edit a user message as follows;

» Usethe edit keys at the bottom of the display JUMP, PREVIOUS CHAR, NEXT
CHAR and that are displayed when you position the cursor on aUser

message or:

» Usethe POP UP alphanumerical keypad that is displayed when you pressthe 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 L abels

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

_TRANSMITTER DUTPUT .. SDH
HATH " STROCT B~ TEST | (UERHEAD)

SETTINGS PAYLOAD LFUNCTION| SETUP

BT CHEELS

S1 SYNC STARTUS : 00000100
G.812 TRANSIT

HP PATH LABEL (CZ2) : 00088011
LOCKED TU

LP PATH LABEL (US) : 011
BIT SYNCHRONDUS

STATUS:
SOH POH TRACE LABELS DEFAULT MULTIPLE]
MESSAGES WINDOW

How to Edit User Defined L abels
1 Choose the overhead label that you want to edit.

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

Description You may insert a sequence of patternsinto afunctional group of overhead bytes for
testing or troubleshooting purposes.

....... TRANSHITTER OUTPUT SDH

HRTH DSTRUCT D ST GUERHERD
SETTINGS PAYLOAD (VARG SETUF

TEST FUNCTION _ SDH SEQUENCES

REPEAT RUN  STOPPED -SEQUENCE STOPPED
RSOH  3xAl,3xA2 STH-14 1

A FEFEFE6282828

B BICSFAFCBCD2

C 36FC16282828

D T6FEFG6A82828

E BA3827333333

E 5403? FRAMES OF

SEQUENC g
[} C
D
E

THEN

0
1}

STATUS:

MULTIPLE]
WINDDOW

HOW TO: 1 Set up the SDH transmit interface and payload required. See “Setting SDH
Transmit Interface” page 29.

2 Selec(IESENEIENM - SPH, SEQUENCES as shown above.

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

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

5 Choose the byte or bytes of overhead required.

6 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 |[BEENI=NCIN

INCREASE DIGIT_JEIJEIX
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7 Start the sequence by choosing [ ZN:1-

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

A1A2 Boundary Function

A1A?2 provide a frame alignment pattern (A1=F6 H, A2=28 H). Use A1A2 to test
the 6 framing bytes at the A1A 2 boundary in the section overhead (see display on
previous page). The 6 bytes across the boundary are:

STM-n

STM-1 channel: [#n-2 [#n-1  [#n #1 #H2 #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 bytesin thelast STM-1 channel and the A2 bytesin the
first STM-1 channel). Therefore, the ability to stress test across the boundary is
necessary to verify a correct synchronization a gorithm within a network element.

A network element will use three of these bytes (which ones are not defined in the
standards, so will vary between manufacturers) to gain and maintain frame
synchronization. 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 Over head Capture

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

The Overhead Capture display can be logged to the chosen logging device. See
"Logging on Demand " page 261.

RECEIVER INPUT

MAIN { STRUCT'D
SETTINGS PAYLOAD

SDH

U218 OVERHERD
FUNCT I ONEInSR v

TEST FUNCTION  SDH 0/H CAPTURE
RSOH  3xA1,3xA2 STH-14 1

TRIGGER ON FE6F6F6282828
CAPTURE STOPPED

D FRAME COUNT—
FEF6F6282828 43048
0990903DTDTDT 3040
FEF6F6282828 64000
FE6FB6F6282828 54000
FEF6F6282828 64000
FE6FB6F6282828 64000
FEF6F6282828 13636
0990363DTDTDT 1

STATUS:

MULTIPLE]
WINDDOW

1 Set up the receive SDH interface and payload as required. See “Setting SDH
Receive Interface” page 49.

2 Select IEJIEYNeeNl . SDH, O/H CAPTURE as shown above

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

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

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

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

-captures activity after your specified overhead state has occurred. Can be
used for transient detection from a specified expected state.
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[OININIelll - 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 Upto 16 records of overhead state are provided. Each record will represent
between 1 and 64,000 frames. A capture is started by pressing CAPTURE
and terminates when up to 16 records have been captured. The capture
can be terminated earlier by pressing CAPTURE eIl




Selecting Test Features
Adding Frequency Offset to SDH Signal

Adding Frequency Offset to SDH Signal

Description Frequency offset can be added to the SDH interface rate signal and to the payload
signal.
TRANSMITTER OUTPUT SDH
[ MAIN \STHUET’D JITTER TEST  DVERHERD
SETTINGS| PRYLOAD FUNCTION : SETUP

SIGNAL STM-4 OPT 1318 ON  INTERNAL
CLOCK  INTERNAL

FREQUENCY OFFSET  ON Hg0.0 PP
FOREGROUND
TU-12

ASYNC 2Mb/s

MAPPING @© AU-4

ZM OFFSET @ ppm CAS ABCD 1111
STHM-14 1 TUG3# 1 TuG2# 1 TU# 1
TCH PATH

OFF
TU_PAYLOAD PCH3BCRC UNSTRUCTURED
PATTERN ~ 2~15-1 PRES  INVERT  ITU

SEEEEEESE INCRERSE HMULTIPLE
DIGIT DIGIT = - WINDOW
HOW TO: Line Rate Offset

1 Choose the amount of frequency offset required.
You can set the Frequency Offset in the range -999 ppm to +999 ppmin 1 ppm
steps using («)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 SDH line rate offset chosen is sufficient to cause the maximum
stuff rate to be exceeded, the asynchronous payload is offset to prevent bit errors
occurring and the maximum stuff rate is maintained. When Floating Byte 2 Mb/
sischosen, in conjunction with SDH line rate offset, the chosen tributary will be
offset asthe linerate is offset. (No pointer movements).
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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
[ ]Jand(=] or press S for apop-
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 SDH 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 PDH/DSn Signal

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

shown:

DS-1 (1.544 Mb/s) +32 ppm =32 ppm
2 Mb/s(EL) +50 ppm =50 ppm
8 Mb/s (E2) +30 ppm =30 ppm
34 Mbl/s (E3) +20 ppm =20 ppm
DS-3 (44.736 Mbls) +20 ppm —20 ppm
140 Mb/s (E4) +15 ppm -15 ppm
TRANSMITTER OUTPUT PDH/DSh
MAIN | STRUCT'D @ TJITTER TEST
EETTINES\SETTINES FUNCTION
SIGNAL 34 Mbis INTERNAL
CLOCK INTERNAL
TERMINATION 75N UNBAL
LINE CODE HDB3
FREQUENCY OFFSET USER OFFSET
PAYLOAD TYPE  UNFRAMED UNSTEUE?EEED
PATTERN 2723-1 PRBS
PRBS POLARITY INU ITU
SEEE%EESE INCRERSE MULTIPEE
DIGIT DIGIT = ) WINDOM

1 Choosethe 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
EERENEERIE , NSRS (¢ )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

When transmitting 2.048 Mb/s signals with timeslot-16 CAS (PCM 30 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 SL C-96 payloads, and A,B,C,D signaling bits for ESF payloads can
be defined.

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

TRANSMITTER OUTPUT PDH/DSn
MAIN }STRUET’DE'IITTER'E TEST
SETTINGS SETTINGS | {FUNCTION
SIGNAL 2 Mb/s INTERNAL
CLOCK  INTERNAL
TERMINATION 750 UNBAL
LINE CODE HDB3
FREQUENCY OFFSET OFF
PAYLORD TYPE [GGEINGS UNSTRUCTURED
PATTERN 2715-1 PRBS
PRBS POLARITY INU  ITU
2M CAS ABCD BITS 1111
STATUS: ki
UNFRAMED  PCM3@ PCH31 PCM3BCRC  PCM31CRC MH%LBEhE

1 Choose on the display.
2 ChooseSIGNAL and PAYLOAD TYPE i PCM30CRC [o)

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

YININESISRyIN[eRy display.

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

STRUCTURED SETTINGS [lEJEYA
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SDH Operation
TRANSMITTER OUTPUT SDH
MAIN \STHUET’D JITTER TEST  DVERHERD
SETTINGS| PRYLOAD FUNCTION : SETUP

SIGNAL STM-4 OPT 1318 ON  INTERNAL
CLOCK  INTERNAL

FREQUENCY OFFSET  OFF

FOREGROUND
Tu-12

FL BYIE 2hb/s

MAPPING @© AU-4
ZM CAS ABCD BITS

STHM-14 1 TUG3# 1 TUGZﬂ 1 Tut 1
TCM PATH
TU PAYLOAD UNSTHUETUHED

PATTERN 2715-1 FRBS INUERT

STATUS: A
PCM3D PCH31 PCM3OCRC PCMSICRC  INSERT  MULTIPLE
ZMbis WINDOW

=

Choose onthe display.

2 Set MAPPING to TU-12.

Choose MAPPING IS of and TU PAYLOAD to
or [ENVENeYeY on the [NNISSRIINER display.

4 |f UNSTRUCTURED is chosen set the 2M CAS ABCD bits value on the

display.

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

STRUCTURED SETTINGS [UESEY

w
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Transmit a DS1 payload signal with user-defined signaling bits

PDH Operation

TRANSMITTER OUTPUT PDH/DSn
‘SETTINGS SETTINGS,FUNCE 0N
TEST SIGNAL 56 kb/s
DS1 PAYLOAD
D52 D51 56kb
1 1 1
PATTERN 2"11-1 PRBS
PRBS POLRRITY NORM
B/G PATTERN
B/G PATTERN 56 kb/s NUMBERED
DS1 ESF RBCD BITS 1111
STHTHz: ESF SLC-96
WINDOW

1 Choose [EEISIEIN on the (TRANSMIT) display.

2 Choose SIGNAL or BEE}. and PAYLOAD TYPE on
the display

3 Choose TEST SIGNAL or on the
display.

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

SDH Operation

1 Choose on the [TRANSMIT) display.

2 Set MAPPING to TU-12.

3 Choose MAPPING EEENAEDSEE. EXSINEH or EkJand TU
PAYLOAD on the display. If you choose
proceed to step 5.

4 Choose TEST SIGNAL or SIS STRUCTURED
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 selection: Set the ABCD bitsfor NO-F-BIT or ESF framing

and/or the AB bitsfor D4 TU PAY LOAD framing as required.
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Setting Transmit Structured Payload/Test Signal

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

If you wish to set the OmniBER 718 transmitter and receiver to the same Payload

settings, choose [OTHER| FEiRINeEYeeNji:le/H [leV[N=)) .

....... TRANSMITTER OUTPUT _  SDH
ARTH R | TEST ¢ GUERKERD

SETTINGS [ZiM{MiGN FUNCTION SETUF
TEST SIGNAL B4 Kbls
2M PAYLOAD PCH3E

34Mb 8ib 2ib b4kb
3 4 2 22

PATTERN 2°11-1 PRBS
PRBS POLARITY NORM 1TU
B/G PATTERN AIS

B/G PATTERN 64 kb/s NUMBERED

2M CAS ABCD BITS 1111

STATUS:

MULTIPLE]
WINDDOW

1 Choosetherequired TEST SIGNAL rate. If Nx64 kb/s is chosen, see "Setting
Transmit N x 64 kb/s/N x 56 kb/s Structured Payload/Test Signal " page 73.

2 Choosethe PAYLOAD framing pattern.
If the TEST SIGNAL chosen was 2Mb/'s, the [[NEERIIAINIA choice is added
to PAY LOAD menu. See "Inserting an External PDH/DSn Payload/Test Signal "

page 76.

3 Choosethe test tributary in the structured payload, under 34Mb, 8Mb, 2Mb, 64
kb/sor DS2, DSL.

4 Choosethe PATTERN type and PRBS POLARITY.

70



Selecting Test Features
Setting Transmit Structured Payload/Test Signal

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

Signaling

6 If a2 Mb/sPAYLOAD with PCM30 or PCM30CRC framing, or 56 kb/s or
Nx56kb/s Test Signal is chosen. See, "Setting up Signaling Bits" page 67.
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Setting Receive Sructured Payload/Test Signal

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

If you wish to set the OmniBER 718 transmitter and receiver to the same Payload

settings, choose [OTHER| HEipINeEYeelNj o1l [ele V[N =s)

RECEIVER INPU

T

SDH

MAIN | eylslioyggy - TEST  OUERHERD
SETTINGS. [ikd®u/;IQ FUNCTION MONITOR

TEST SIGNAL b4 kbis
Z2M  PAYLOAD PCM30
34Mb 8ib 2ib b4kb
3 4 2 22
PATTERN 2°11-1 PRBS
PRBS POLARITY NORM 1TU

STATUS:
WINDDOW
1 Choosetherequired Test Signal rate. If N x 64 kb/sor N x 56 kb/sis chosen, see

"Setting Receive N x 64 kb/s/N x 56 kb/s Structured Payload/Test Signal "
page 75.

2 Choose the Framing pattern of the PAYLOAD.
If 2 Mb/s TEST SIGNAL is chosen, is added to the menu.
See "Dropping an External Payload/Test Signal " page 79.

3 Choosethetest tributary within the structured payload, under 34Mb, 8Mb, 2Mb,
64 kb or DS2, DSL.

4 Choosethe PATTERN type and PRBS polarity.
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Setting Transmit N x 64 kb/s/N x 56 kb/s
Sructured Payload/Test Signal

Wideband services such as high speed datalinksand LAN interconnection require a
bandwidth greater than 56/64 kb/s but |ess than DS1/2 Mb/sfor example 128 kb/s or
384 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 atest pattern to be inserted across
anumber of timeslots even if the chosen timeslots are non-contiguous.

TRANSMITTER OUTPUT SDH
" MAIN |GG | TEST |OUERHERD
SETTINGS |Jh{MVGIN (FUNCTION | SETUP
TEST SIGNAL NxB4 kb/s
2M  PAYLOAD PCH30
34Mb 3Mb 2Mb
3 4 2
NxBé  F.. k.. .k...... Sevecennn ook,
or T T T 131
Bandwidth 384 kb/s
PATTERN 2~11-1 PRBS
PRBS POLARITY NORM  ITU
B/G PATTERN AIS
B/G PATTERN NHB4 kb/s NUMBERED
2M CAS ABCD BITS 1111

STATUS:
WINDOW
1 Choosetherequired Test Signal rate.
2 Choose the Framing pattern of the 2M or DS1 PAYLOAD.

3 Choose the test timeslots within the structured payload using

and (=) softkeys. As each timeslot is selected, an
* marks the chosen timeslot. In the example above Timeslots 3, 5, 9, 25, 26, 27
are selected for test.

4 Choose the PATTERN type and PRBS polarity.
5 Choosethe B/G PATTERN.

6 TheB/G PATTERN inthe non-test 64 kb/stimeslotsis fixed as NUMBERED,
that is, each timeslot contains a unique identification number.
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Signaling
7 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 67.
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Setting Recelve N x 64 kb/s/N x 56 kb/s
Sructured Payload/Test Signal

Wideband services such as high speed datalinksand LAN interconnection require a
bandwidth greater than 56/64 kb/s but less than DS1/2 Mb/s e.g. 128 kb/s or

384 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.

RECEIVER INPUT SDH

CUWATH | CIGISEY | TEST | OVERHERD
ISETTINGS [\l IFUNCT 10N MONITOR
TEST SIGNAL Nxb4 Kbis
2M  PAYLOAD PCH30
34Mb  SMb 2Hb
A 2
NxB4  F..b.¥...%...... Surennnns Ao,

or T T 31

Bandwidth 384 kb/s

PATTERN 2°11-1 PRBS
PRBS POLARITY NORM  1TU

STATUS:
WINDOW
1 Choosetherequired Test Signal rate.
2 Choose the Framing pattern of the 2M or DS1 PAYLOAD.

3 Choose the test timeslots within the structured payload using

and (=) softkeys. As each timeslot is chosen an *
marks the chosen timesl ot. In the example above Timeslots 3, 5, 9, 25, 26, 27 are

chosen for test.
4 Choosethe PATTERN type and PRBS polarity.
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Inserting an External PDH/DSn Payload/Test Signal

Description You can insert 2 Mb/s, 34 Mb/s or 140 Mb/sinto an STM-N line signal when option
012 isfitted. DS3, DS1, E3 and E1 can be inserted when option 014 is fitted.
RATE Availability Option
140 Mb/s SDH Only 012
DS3 SDH & SONET 001, 012, 002
34Mb/s SDH & SONET 001, 012,002
2Mb/s PDH, SDH & SONET 001, 012, 002
DS1 DSn, SDH & SONET 001, 012, 002
HOW TO: Insert 34 Mb/s, DS3 & 140 Mb/s
TRANSMITTER DUTPUT SDH
MAIN |/STRUCT'D{ JTITTER || TEST |OUERHERD:
kETTINGS}PHYLDHD | [IFUNCTION | SETUP |
SIGNAL STM-4 OPT 1310 ON INTERNAL
CLOCK INTERNAL
FREQUENCY OFFSET  OFF
FOREGROUND
MAPPING @ AU-4 TU-3
34 Mb/s
STH-14 1 TUG3H# 1
TCM PATH OFF
TU PRYLOARD
USE 751 UNBAL “IN' PORT ON PDH RECEIVE
MODULE.
STATUS:
UNFRAMED FRAMED [NSERT MULTIPLE
34Mbd's WINDOW

1 Press[TRANSMIT), select and the page.

2 Set up the required transmit SDH interface, set appropriate MAPPING then
choose TU/VT PAYLOAD NS INSRUEIEEY of
as required. Connect your external source to the appropriate port
asindicated on the instrument display (when you position the cursor on the
PAYLOAD TYPE field and select INSERT).
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Insert 2 Mb/sor DS1 (Unstructured SDH/SONET Payload)

TRANSHMITTER OUTPUT SDH

MAIN |/STRUCT'D,| JITTER }{ TEST !OUERHERAD
SETTINGS|:PAYLOAD FUNCTION . SETUP
SIGNAL STM-16 OPT 1310 ON  INTERNAL

CLOCK  INTERNAL
FREQUENCY OFFSET  OFF

FOREGROUND
MAPPING AU-4 TU-12

RASYNC 2Mb/s
STH-18 8 TUB3® 2 TUBZH T TUR 1
TCH PATH OFF
TU PRYLOAD
LINE_CODE HOE3

USE *“MUK* PORT ON PDH TH MODULE.

STATUS:
PCH31CRC INSERT MORE MULTIPLE
2hbls L. WINDOW

1 Connect the external payload to the MUX port of the PDH Transmit module.
If 2 Mb/s connect to 750 MUX port. If DS1 connect to 100Q MUX port.

2 Set up the required transmit SDH interface, and choose TU12 MAPPING or
TU11 MAPPING and TU PAY LOAD NS o NS0 -

Insert 2Mb/sor DS1 (Structured SDH Payload or Sructured PDH)

TRANSHMITTER OUTPUT SDH
MAIN (STRUCT'D|| TEST | OUERHERD;
SETTINGS |PAYLOAD | FUNCTION @ SETUP
TEST SIGNAL 2 Mb/s
2M PRYLORD INSERT 2Hb/s
LINE CODE HDE3
8Mb 2Mb
& 4
B/G PRATTERN AIS
S;EII%?ERE INSERT MORE MULTIPLE
gMb/s L WINDOW

1 Connect the external payload to the MUX port of the PDH Transmit module.
If 2 Mb/s connect to 75Q MUX port. If DS1 connect to 100Q MUX port.

Sructured SDH Payload

2 Setuptherequiredtransmit SDH interface. See " Setting SDH Transmit Interface
" page 29.
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3 Set up the SDH structured payload. See "Setting Transmit Structured Payload/
Test Signal " page 70.

4 Choose 2M PAYLOAD/DS1 PAY LOAD INS=:a YY) or .
Choose the LINE CODE.

Sructured PDH

6 Set up, the required transmit PDH interface, See "Setting PDH/DSn Transmit
Interface (option 012) " page 26.

7 Setupthe PDH Test Signal interface. See "Setting Transmit Structured Payload/
Test Signal " page 70

8 Choose 2M PAYLOAD/DS1 PAYLOAD INGERuAA o N0 -
9 Choosethe LINE CODE.
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Dropping an External Payload/Test Signal

You can drop 2Mb/s, 34 Mb/s or 140 Mb/s from an STM-N line signal when option

012 isfitted. DS3, DS1, E3 and E1 can be dropped when option 014 is fitted

RATE Availability Option
140 Mb/s SDH Only 012 Only
DS3 SDH & SONET 001, 012, 002
34Mb/s SDH & SONET 001, 012, 002
2Mb/s PDH, SDH & SONET 001, 012, 002
DS1 DSn, SDH & SONET 001, 012, 002

Drop 34 Mb/s, DS3 & 140 Mb/s
RECEIVER INPUT SDH
[ MAIN \STHUET’D JITTER TEST  DUERHERD
SETTINGS| PRYLOAD FUNCTION MONITOR
SIGNAL STH-16 OPT
MAPPING @ AU-4 TU-3
34 Mbis

STH-14 1 TUG3H 1

TCM PATH OFF

TU PAYLOAD

USE 750 UNBAL “0UTY PORT ON PDH
TRANSMIT MODULE.
STATUS: A
UNFRAMED FRAMED DROP MULTIPLE
34Mb/s WINDOW

1 Connect the 75Q OUT port of the PDH Tx module to the external equipment.
2 Setupthereceive SDH interface, and choose TU PAYLOAD LIRSV

DROP 34 Mb/s sl DROP DS3 §

If is chosen, choose the DS3 output level.
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Drop 2 Mb/s/DS1 (Unstructured SDH Payload)

RECEIVER INPUT SDH
HAIN \STHUET’D TITTER ~TEST  OUERHEAD
SETTINGS| PAYLOAD FUNCTION MONITOR
SIGNAL 5TH-16 OPT
MAPPING B AU-4 TU-11
ASYNC DS1
STH-18 3 TUG3# 2 TUG2# 6  TUH 3
TCH_PATH OFF
TU PAYLOAD TROP D51
LINE_CODE AN T
USE *DEMUX* PORT ON PDH R¥ MODULE

STATUS: A
UNFRAMED D& ESF SLC-36 DROP MULTIPLE
Ds1 WINDDW

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

2 Setuptherequiredreceive SDH interface, and choose TU12 MAPPING or TU11
MAPPING and TU PAYLOAD o/l DROP DS1

3 Choosethe required LINE CODE.
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Drop 2 Mb/9DS1 (Structured SDH Payload or Structured PDH

RECEIVER INPUT

SDH

8hb
I3

MAIN FTHUET’D} TEST | OUERHERD
SETTINGS |PAYLOAD |[FUNCTION MOMITOR

TEST SIGNAL 2 Mb/s

Z2M  PAYLOAD DROP 2Hb/s

LINE CODE HDB3

Z2Mb
2

STATUS:

PCM31CRC DROP
2hbk/s

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

If 2 Mb/s connect to 75Q DEMUX port. If DS1 connect to 100Q DEMUX port.

Sructured SDH Payload

2 Setuptherequired receive SDH interface see "Setting SDH Receive Interface™”

page 49.

3 Setupthe SDH structured payload, see " Setting Receive Structured Payload/Test

Signal " page 72.

4 Choose2M PAYLOAD/DS1 PAYLOAD EGERI o BEEEREEA.

Choose the LINE CODE.

Sructured PDH

6 Set up, therequired receive PDH interface, see "Setting PDH/DSh Receive
Interface (Option 012) " page 47.

7 Set upthe PDH Test Signal interface, see " Setting Receive Structured Payload/

Test Signal " page 72

8 Choose 2M PAYLOAD/DS1 PAYLOAD EEGERI o BEEEEEA.

9 Choosethe LINE CODE.
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Adding Errors& Alarmsat the SDH Interface

Errors and alarms can be added on the SDH signal during testing.

....... TRANSHITTER OUTPUT SDH

HRTH DSTRUCT D ST GUERHERD
SETTINGS PAYLOAD (VARG SETUF

TEST FUNCTION  SDH ERR & ALARM

ERROR ADD TYPE B2 BIP

RATE MSP THRESHLD
160 ERRORS IN 10 ms
ALARM TYPE AU-LOP

STATUS:

MULTIPLE]
WINDDOW

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

Select ‘ SDH, ERR & ALARM as shown above.

Choose the ERROR ADD TY PE and RATE required.

Errors can be added at preset rates and at USER programmable rate. With the
exception of ENTIRE FRAME, A1A2 FRAME and BIT, errors can be added at
ERROR ALL rate.

If B2 BIP errorsare chosen errors can be added to trigger an MSP THRESHOLD.
This takes the form of N errorsin T time period. N and T are both selectable.

Choosethe ALARM TYPE
Errors and Alarms can be added at the same time.
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Selecting Test Features
Adding Errors & Alarms to a PDH signal

Adding Errors & Alarmsto a PDH signal

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

TRANSMITTER OUTPUT SDH

.......... FRTH STRUET D SEESE GUERLERD
SETTINGS PAYLOAD [JIN[MRqu{] SETUP
TEST FUNCTION  PDH PAYLD ERR & ALARM
ERROR ADD TYPE FAS (LINE)
RATE 1E-5

ALARM TYPE CAS MFM LOSS

STATUS:

MULTIPLE]
WINDDOW

1 If SDH interfaceis chosen, set up the SDH transmit interface and payload
required. See “Setting SDH Transmit Interface” page 29.
If PDH interface is chosen, set up the PDH interface and payload required. See
“Setting PDH/DSn Transmit Interface (option 012)” page 26.

2 Choose the ERROR ADD TYPE and RATE on the Transmitter

IEEYNIe eI 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.

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




Description
Option 012 required

HOWTO:

Selecting Test Features
Using FEAC Codes

Using FEAC Codes

Thethird 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.

L oopback 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 choosing [EJS[RElor [SINl-

TRANSMITTER OUTPUT PDH/DSn

MAIN STRUET’D[ TEST }
SETTINGS SETTINGS JFUNCTION

TEST FUNCTION  DSn ERR & ALARM

ERROR ADD TYPE BIT (TEST)
RATE OFF

ALARM TYPE D53 FEAC

FEAC CODE TYPE LOOPBACK

MESSAGE ACTIVATE DS1 2

REPERAT (TIMES) 15 LOOP. 15 MESS.
TRANSMIT NEW CODE OFF

STATUS:
OFF LOS DS3 DS3 MORE MULTIPLE]
RIS 0DOF ..o WINDDOW

Transmit an FEAC code

1 Choose SIGNAL and PAYLOAD TYPE on the (TRANSMIT)
display.

2 ChooseTrANSMIT) ITESHENNEIEN  DShand ALARM TY PE [EEEIEES

When a FEAC code is not being transmitted, an all ones pattern is transmitted.




TIP:

Selecting Test Features
Using FEAC Codes

3 Choosethe FEAC CODE TY PE.

4 Choose the MESSAGE from the choices displayed.
If you choseaDS1 message an additional field to theright of the DS1 MESSAGE
isdisplayed. Position the cursor on thisfield and choose XWN or

SINGLE CHANNEL g

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

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

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

7 Choose TRANSMIT NEW CODE [EJ8[RE]jor to transmit the selected
FEAC message.

To View FEAC Messages
The received FEAC message can be viewed on the display.

RESULTS  DSn FEAC MESSAGE

CURRENT FEAC MESSAGE
IDLE (ALl Ones)

LAST NON-IDLE FEAC MESSAGE
000000
DS3 Out of Frame

ELAPSED TIME 00d 00h 00m 03s

STATUS:
ERROR CUMUL- SHORT ERROR MORE MULT I PLE]
SUMMARY ATIVE TERM ANALYSIS ........ WINDOW
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Setting PDH Spare Bits

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

140 Mb/s - FASBit 14

34 Mb/s- FASBIt 12

8 Mb.s- FASBIt 12

2 Mb/s- NFAS Timeslot (timeslot 0 of NFAS frame) Bit 0

TRANSMITTER OUTPUT SDH

.......... VTR STRUET GRS GUERHERD
SETTINGS PAYLOAD [JURYeli| SETUP

TEST FUNCTION  PDH PAYLD SPARE BITS

140M: FAS BITS 14-16 111
34M: FAS BIT 12 1
8M: FAS BIT 12 1

2M: $i BITS CRC4 FRAME E-BITS 11
Sa BITS (NFAS T/S BITS 4-8) 11111
Sa BIT SEQUENCE 11111111 1IN BIT 4
SEND SEQUENCE OFF

STATUS:

MULTIPLE]
WINDDOW

HOW TO: 1 If SDH interfaceis chosen, set up the SDH transmit interface and payload
required. See "Setting SDH Transmit Interface™ page 29.
If PDH interface is chosen, set up the PDH transmit interface and payload
required. See "Setting PDH/DSn Transmit Interface (option 012) " page 26.

2 Set the value of the spare bits required for testing.
If aBIT SEQUENCE isrequired, choose SEND SEQUENCE to transmit
the sequence.
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Adding Pointer Adjustments

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

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

Jitter caused by Pointer Adjustments

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

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

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

The OmniBER 718 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 718.
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The transmitted AU or TU pointer value can be adjusted for testing purposes.

1

....... TRANSHITTER OUTPUT SDH
HATN " STRUCTD (G OUERHEAD
SETTINGS PAYLOAD [FUNMEQN SETUP
TEST FUNCTION  SDH ADIUST PTR
POINTER TYPE TU_POINTER
B.783
ADJUSTMENT TYPE PHASE TRANSIENT
POLARITY POSITIVE
REPEAT 30 s
POINTER SEQUENCES STOPPED

STATUS:

MULTIPLE]
WINDDOW

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

Choose the POINTER TY PE.

Choosethe ADJUSTMENT TY PE required.

BURST - You determinethe 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
inunit stepse.g. 0 (start value), 1, 2, 3, 4, 5 (final value). The interval between
stepsis asfollows:

For AU and TU-3, the minimum spacing between adjustmentsis 500 us. For TU
except TU-3, the minimum spacing between adjustmentsis 2 ms.

Choose ADJUST POINTER [ON] to add the chosen burst.

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

The current pointer valueis displayed for information purposes.

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

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

If you are currently adding Frequency Offset to the SDH interface or payload,
pointer OFFSET is not available.
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Pointer AU Payload (VC) TU Payload (TU)
Type Line Rate |[Rate Rate
AU Constant Offset Tracks AU Payload
AU Offset Constant Constant
TU Constant Constant Offset
TU Offset Tracks Line Rate Constant

G.783 - Provides pointer movements according to ITU-T G783:
Choose the G783 ADJUSTMENT TY PE.
Choose the POLARITY, INTERVAL and PATTERN (where applicable) for the
selected segquence.
Choose POINTER SEQUENCES to generate the selected G.783
sequence and to stop the pointer sequences.

G.783 Pointer Sequences Explained

In addition to the BURST, NEW POINTER and OFFSET pointer movements
described, the OmniBER 718 can also generate pointer sequences (pointer
movements) according to ITU-T G783, T1.105.03 and GR-253. Note that T.105.03/
GR-253 sequences are explained in the SONET version of this User’s Guide.

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 GIINE key shown in the display on the previous page. Initialized
pointer sequences are made up of three periodmitiaization Period, theCool

Down Period, and theSequence (Measurement) Period, illustrated in the following

figure:

Periodic Sequencel

’—>

Non Periodic Sequenc+ Initialization Sequenc+
|
|
|
|
T
|
|
|

No Pointer Activity Sequence
1
T
Continuous Sequence —
]
T
| | .
i T +— Time
| | |
I Initialization Cool Down | _ Measurement |
I ! Period !
! 1

Note: SINGLE (e), BURST (f) and PHASE TRANSIENT are Non Periodic

Sequences.
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Initialization Period

For SINGLE €), BURST f) and PHASE TRANSIENT sequencesthe initialization
seguence consists of 60 seconds of pointer adjustments applied at arate 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 €), BURST f) and
PHASE TRANSIENT sequencesis 30 seconds long when no pointer activity is
present.

Sequence (M easurement) Period

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

Periodic Test Sequences

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

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

The OmniBER 718 displays a message indicating which phase (initialization, cool
down or measurement) the transmitter is currently generating.

The following conditions apply for pointer sequence generation:

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

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

No_ Pointer Start of Next
Adjustment  87-3 Pattern

Pointer Adjustment
87 3

AL
N
Lol
Lol

An Example of a Pointer Sequence

‘

Pointer Sequence

Description

G.783(a) PERIODIC
SINGLE

Periodic Single adjustments, each with opposite polarity to the preceding
adjustment. The interval between pointer adjustmentsis user selectable (see
Note 1 page 93).

G.783 (b) PERIODIC
ADD

Periodic Single adjustments, with selectable polarity and added adjustment (1
extra). The spacing between the added adjustment and the previous adjustment
is set to the minimum, (see Note 2 page 93). The interval between pointer
adjustmentsis user selectable (see Note 1). Added adjustments occur every 30
seconds.

G.783 (c) PERIODIC
CANCEL

Periodic Single adjustments, with selectable polarity and cancelled adjustment
(1less). Theinterval between pointer adjustments is user selectable (see Note
1 page 93). Cancelled adjustments occur every 30 seconds.

G.783(d) PERIODIC
DOUBLE

Periodic Double adjustments (pair of adjustments). The pair alternatein
polarity. The spacing between pairs of adjustments, of like polarity is set to the
minimum (see Note 2). Theinterval between pointer adjustmentsis user
selectable (see Note 1).

G.783 () SINGLE

Periodic Single adjustments, all of the same polarity which is selectable.
Separation between pointer adjustmentsis fixed at approximately 30 seconds.
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Pointer Sequence

Description

G.783 (f) BURST

Periodic bursts of 3 adjustments, all of the same polarity which is selectable.
Theinterval between burstsis fixed at approximately 30 seconds. The interval
between adjustments within a burst is set to the minimum (see Note 2 page
93).

PHASE TRANSIENT

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

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

An 87-3 pattern is selected. The sequence pattern is 87 pointer movements
followed by 3 missing pointer movements. Pointer polarity is selectable and
the time interval between pointer adjustments settable (see Note 1 page 93).

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

An 87-3 pattern is selected. The sequence pattern is 87 pointer movements
followed by 3 missing pointer movements with an added pointer movement
after the 43rd pointer. The spacing between the added adjustment and the
previous adjustment is set to the minimum, (see Note 2 page 93). Pointer
polarity is selectable. Thetimeinterval between pointer adjustments can be set
(see Note 1). Added adjustments occur every 30 seconds or every repeat of the
87-3 pattern, whichever is longer.

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

An 87-3 pattern is selected. The sequence pattern is 87 pointer movements
followed by 3 missing pointer movements with a cancelled pointer movement
at the 87th pointer. Pointer polarity is selectable, and the timeinterval between
pointer adjustments can be set (see Note 1). Cancelled adjustments occur
every 30 seconds or every repeat of the 87-3 pattern, whichever islonger.

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

Provides a continuous sequence of pointer adjustments. The polarity of the
adjustmentsis selectable, and the time interval between adjustments can be set
(see Note 1).

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

Periodic Single adjustments, with selectable polarity and added adjustment (1
extra). The spacing between the added adjustment and the previous adjustment
is set to the minimum, (see Note 2). Thetimeinterval between pointer
adjustments can be set (see Note 1). Added adjustments occur every 30
seconds or every repeat of the 87-3 pattern, whichever islonger.
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Pointer Sequence

Description

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

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

PERIODIC NORMAL
(26-1 Pattern)

This selection isonly available if you have selected TU11 mapping, or TU12
with ASYNC DS1 selected. The sequence pattern is 26 pointer movements
followed by 1 missing pointer movement. Pointer polarity is selectable and the
time interval between pointer adjustments programmable to 200 ms, 500 ms, 1
S, 2 s, 5sor 10 seconds.

PERIODIC ADD (26-1
Pattern)

This selection isonly available if you have selected TU11 mapping, or TU12
with ASYNC DS1 selected. The sequence pattern is 26 pointer movements
followed by 1 missing pointer movement. The added adjustment occurs 2 ms
after the 13th pointer adjustment. Pointer polarity is selectable and the time
interval between pointer adjustments programmable to 200 ms, 500 ms, 1 s, 2
s, 5sor 10 s. Added adjustments occur every 30 seconds or every repeat of the
26-1 pattern, whichever is longer.

PERIODIC CANCEL
(26-1 pattern)

This selection isonly available if you have selected TU11 mapping, or TU12
with ASYNC DS1 selected. The sequence pattern is 26 pointer movements
followed by 1 missing pointer 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 sor 10s. Cancelled adjustments
occur every 30 seconds or every repeat of the 26-1 pattern, whichever is
longer.

Pointer Sequence Notes

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

7.5ms, 10, 20, 30, 34 ms, 40 to 100 msin 10 ms steps, 100 to 1000 msin 100
ms steps, 1, 2, 5, 10 seconds.

For TU except TU-3, the sequence interval is selectable from:

200 ms, 500 ms, 1, 2, 5 and 10 seconds.
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Note?2: For AU and TU-3, theminimum spacing between adjustmentsis500 us.
For TU except TU-3, the minimum spacing between adjustmentsis 2 ms.

Table 4 0.172 - G.783 pointer test sequence description

G.783 Pointer Test

Sequence SDH tributary bit rate (kbits) and SDH container

Description 1.544 2.048 6.312 34.368 44.736 139.264
TU-11 TU-12 TU-2 TU-3 AU-3 AU-4

G.783(a) Periodic Single X X X

G.783 (b) Periodic Add X X X

G.783 (c)Periodic Cancel X X X

G.783 (d)Periodic Double X X

G.783 (e) Single X X X

G.783 (f) Burst X X X

G.783 (g) Periodic Normal X X

(87-3 Pattern)

G.783 (g) Periodic Add X X

(87-3 Pattern)

G.783 (g) Periodic Cancel X X

(87-3 Pattern)

G.783 (h) Periodic Normal X X X

G.783 (h) Periodic Add X X X

G.783 (h) Periodic Cancel X X X




TIP:

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

The Pointer Graph display can be logged to the chosen logging device. See
"Logging on Demand " page 261.

RECEIVER INPUT SDH
MAIN STRUCT'D TJITTER [ TEST \DUERHEHD
SETTINGS {PAYLORD FUNCTION MONITOR
TEST FUNCTION  SDH PTR_GRAPH
CAPTURE INTERUAL 1 SEC
POINTER UNDER TEST
iz
104
u_%
-104
-1 . . . . . . .
% im 2m 3nm LY
[MPLIED UC-4 DOFFSET 0.0 ppn
ELAPSED TIME 0@d 00h @5m Dls
STATUS:
AU-4 Tu-12 MULTIPLE

WINDOMW

The graph can a'so be viewed on the display at the

end of the measurement.

1 Set up the receive SDH interface and payload as required. See “Setting SDH
Receive Interface” page 49.

2 Onthe RECEIVE Test Function page, se‘ then choose the
CAPTURE INTERVAL required.
The capture interval determines the time between captures. Low values of capture
interval should be chosen when a high degree of pointer movements is expected.
High values of capture interval should be chosen when a low degree of pointer
movements is expected, for example Wander over 1 day, use 5 MINS and Wander
over 4 days, use 20 MINS.
If, during a long term measurement (4 days), an event occurs at a particular time
each day, then the instrument can be set to log the results graph of that event.
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TIP:

Selecting Test Features
Using Pointer Graph Test Function

3 Choosethe POINTER UNDER TEST type.
4 Press to start the measurement.

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

The values of captureinterval available and the approximate total capturewindow is
asfollows:

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.

5MIN - display window of approximately 1 day.

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

Thistest is essentially designed for testing optical clock recovery circuitsin the

presence of long runs of zero’s or one’s (after scrambling). The test function page
allows control of the test pattern and the block length. The maximum block length is
2 bytes less than the width of the Virtual Container.

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

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

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

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

The stress test is available at all optical rates.

....... TRANSHITTER OUTPUT SDH
HRTH DSTRUCT D ST GUERHERD
SETTINGS PAYLOAD (VARG SETUF
TEST FUNCTION  SDH STRESS TEST
STRESSING PATTERN ALL ONES
BLOCK LENGTH 0062 EYTES

STATUS:

MULTIPLE]
WINDDOW
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Selecting Test Features
Stressing Optical Clock Recovery Circuits

1

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

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 thefirst row of section
overhead bytes.

If you choose ALL ONES or ALL ZEROS as the stressing pattern, choose the
number of bytesin the BLOCK LENGTH.
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GENERAL
HOWTO:

Selecting Test Features
Generating Automatic Protection Switch (APS) Messages

Generating Automatic Protection Switch (APS)
M essages

You can program the K1 and K2 bytes to exercise the APS functions for both
LINEAR (IUT-T G.783) and RING (ITU-T G841) topologies.

The APS Message types are:-
e PASSIVE
« ACTIVE
The following table shows the APS message type availability.

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

1 Set up the SDH transmit interface and payload required. See "Setting SDH
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
HOWTO:

HOW TO:

NOTE

Selecting Test Features

Generating Automatic Protection Switch (APS) Messages

The default APS message type is PASSIVE. The APS message is only transmitted
when the key is pressed.

TRANSMITTER OUTPUT

SDH

MAIN  STRUCT'D ! TEST [IJUEHHEFID}
SETTINGS PAYLORD FUNCTION

SETUP
N

K1 BITS 1->4
BITS 5->8
K2 BITS 1->4

BIT 5
BITS 6->8
CURRENT TH

K1 00000000
K2 00000000

APS
EW TH TOPOLOGY LIMNEAR

000@:NO REQUEST
0000:NULL CHANN|
0000 BRIDGED C|

@: 1+1 ARCHI
000: RESERVED

TRANSMIT NEW K1/K2 SELECT

SETUP

PASSIVE

EL
HANNEL NO.
TECTURE

CURRENT RH
K1 00000000
K2 00000000

STATUS:

PASSIVE ACTIVE

1 Select PASSIVE APS message type.

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 to transmit the new K1/K 2 values.

MULTIPLE
WINDDW
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TRANSMITTER OUTPUT SDH

SETTINGS PAYLOAD FUNCTION

MAIN : STRUCT'D: TEST PUEHHEHW

SETUP

TRANSMIT NEW K1/K2

SETUP PS

NEW TH TOPOLOGY LINEAR

K1 BITS 1->4 0000:NO REQUEST
BITS 5->8 0000:NULL CHANNEL

K2 BITS 1->4 @000 BRIDGED CHANNEL NO.
BIT 5 1: 1:N ARCHITECTURE
BITS 6->8  ©@0@: RESERVED

CURRENT TH

CURRENT RH
K1 00000000

K1 00000011
K2 00001000 K2 00000000

SELECT

PASSIVE

STATUS:

ACTIVE APS
Message Type

SELECT DOWN

LOAD

MULTIPLE
WINDDW

to change requests that appear on the input K1/K 2 byte values.

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

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

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

RX K1 |[TXK1 |TXK1 |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

*ITU bit numbering convention

where:

XXXX = any 4-bit binary value.

user

yyyy = any non-zero 4-bit binary value.

= user programmable hit, corresponding to APS ARCHITECTURE.
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Generating Automatic Protection Switch (APS) Messages

TRANSMITTER OUTPUT

SDH

MAIN | STRUCT*D

TEST PUEHHEHW
SETTINGS PAYLORD FUNCTION

SETUP

SETUP

K2 BIT 5

CURRENT TH
K1 00000000
K2 00110100

TRANSMIT NEMW K2

APS
NEW TH TOPOLOGY LINEAR ACTIVE
UNIDIRECTIONAL
K1 BITS 1->8 SET TO 00000000
K2 BITS 1->4 SET IN RESPONSE TO RH UALUE
@: 1+1 ARCHITECTURE
BITS 6->8  10@: UNIDIRECTIONAL

CURRENT RH
K1 00000011
K2 00000000

SELECT

STATUS:
PASSIVE ACTIVE MULTIPLE
WINDOM
1 Select ACTIVE APS message type.
2 Select ACTIVE APS message mode.
TRANSMITTER OUTPUT SDH
MAIN ' STRUCT'D TEST PUEHHEHW
SETTINGS PAYLOAD FUNCTION | SETUP
SETUP APS
NEW TH TOPOLDGY LINERAR ACTIVE
UNIDIRECTIONAL
K1 BITS 1->8 SET TO 00000000
K2 BITS 1->4 SET IN RESPONSE TO RH VALUE
K2 BIT &5 @: 1+1 ARCHITECTURE
BITS 6->8 18@: UNIDIRECTIOMNAL
CURRENT TH CURRENT RH
K1 00000000 K1 00000011
K2 00110100 K2 00000000
TRANSMIT NEW K2 SELECT
STATUS:
UNI- BI- MULTIPLE
DIRECT DIRECT WINDOM
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3 Select the required APS ARCHITECTURE.
4 Choose to transmit the new K1/K2 values.

TRANSMITTER OUTPUT SDH
MAIN : STRUCT'D: TEST PUEHHEHW

SETTINGS PAYLOAD FUNCTIOM | SETUP

SETUP  APS

NEW TH TOPOLOGY LINEAR ACTIVE
UNIDIRECTIONAL

K1 BITS 1->8 SET TO 00000000

K2 BITS 1 >4 SET IN RESPONSE TO RX UALUE

K2 BIT 1: 1:N ARCHITECTURE

BITS 5 >8  10@: UNIDIRECTIONAL
CURRENT TH CURRENT RH
K1 00000000 K1 00000011
K2 00111100 K2 00000000

TRANSMIT NEMW K2 SELECT

STATUS:
SELECT DOWN MULTIPLE
LOAD WINDDW
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Inserting and Dropping the Data Communications Channel

Inserting and Dropping the Data

Communications Channd

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 viathe RS-449 connector on the front panel of the SDH

module.

DCC INSERT isavailable on the[TRANSMIT), [N display.
DCC DROPis available on the [REGEIVE] display.

TRANSMITTER DUTPUT SDH
{ MAIN  1STRUCT-D: IES1R (OVERHERD
/SETTINGS PAYLOAD SETUP

TEST FUNCTION  SDH DCC INSERT

MS DCC
STATUS:
WINDOW
HOW TO: 1 Connect the Protocol Analyzer to the DCC port on the Multirate Analyzer

module.
2 Choosethe required DCC.
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Out-band Loop
Codes

In-band Loop
Codes

Selecting Test Features
Using DS1 LOOP Codes

Using DS1 L OOP Codes

A loopback code causes the far end equipment to return asignal 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 718 provides both In-band and Out-band |oop 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 Output page.

Loop type Activate Deactivate
Line 11111111 01110000 1111111100011100
Payload 111711111 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 aloop code is not being
sent, theidle datalink sequenceis sent. Thisisacontinuous repetition of the pattern
01111110

With in-band codes, the transmitted signal comprisesthe 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 L oopcode 156M TS Compatibility
Normal operation is such that DS1 framing bit overwrites the DS1 L oopcode

pattern. A selection on the page enables you to
change operation such that DS1 L oopcode is gapped in order to prevent the DS1
framing bit overwriting the DS1 L oopcode pattern. See page 310 In-Band DS1

Loopcode 156M TS Compatibility.

TRANSMITTER OUTPUT

PDH/DSn

[ MAIN }/STRUCT'D
SETTINGS SETTINGS

[ TEST }
FUNCTION

TEST FUNCTION  DSn

INBAND LOOP CODE
TRANSMIT CODE

OUTBAND LOOP CODE
BURST LENGTH (TIMES
TRANSMIT CODE

LOOP CODES

ACTIVATE LINE
OFF

DEACTIVATE LINE

) CONTINUOUS
ON

STATUS:
ACT
LINE

DEACT
LINE

HOW TO: Transmit an In-band loop cod

ACT
PRYL

DEA

CT
PRYL

e

MORE

MULTIPLE
WINDOW

1 Choose SIGNAL and set LINE CODE and PAY LOAD TY PE asrequired

on the (TRANSHIT) display
2 ChooseTRANSMIT) EIEEYEEYINEIEN] and set the TEST FUNCTION field to

2aell | OOP CODES
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3
4

HOWTO:
5

HOWTO:
1

2

Choose the INBAND LOOP CODE from the choices given.
To transmit a code select the TRANSMIT CODE field on the[TRANSMIT

TEST FUNCTION [l DSnjjll LOOP CODES e EJEVEYCECIEE 8 URS THRIS

codeis sent for nominally eight seconds.

Monitor/view received loop codes

Choose SIGNAL on the[RECEIVE) display. Also set

the LINE CODE to match the setting on the Transmitter display.

Choose BEIEENVER] and [REEXSEBREY on the [ResyuLTS) display.

Set the 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.

View the results in the RESULTS window.

TRANSHMITTER OUTPUT FOHATiSn RECEIVER IMNPUT POHATIS5n

MAIN  #5TRUCT 'Lif TITTER TEST MAIN |iSTRUCT 'Oif TITTER TEST
SETTINGSSETTINGS: FUNCT I0M| [SETTINGS[ESETTINGS: FUNCT IOM;

TEST FUNCTION nSn LOOF CODES SIGMNAL nst
TERMINATION 1000 BAL

INBAND LOOF CODE ACTIVATE NETWORK LINE CODE Al

TRANSHMIT CODE BURST LEVEL TERMINATE

OUTEAND LOOF CODE ACTIVATE LINE PAYLOAD TYPE ESF UNSTRUCTURED
BURST LENGTH (TIMES) CONTINUOLIS PATTERN ORSS
TRANSHIT CODE
RESULTS 0sn LOOF CODES FUNCTION MISCELLANEOUS
INBAND KEYEOARD LOCK O

LOOPUP ACTIVATE NETWORK DETECTED BEEF 0OM RECEIVED ERROR OFF

LOOFDOWN DERCTIWATE LINE -

INBAND D51 LOOPCODE
LAST YALID CODE 1SEMTS COMPATIEBILITY OFF

11000
ACTIVATE NETWORK
SUSFEND TEST ON SIGHAL LOSS OFF
OLTBAND MS-RET RESULT ENABLE O

CURRENT CODE 111000
ACTIVATE LINE GRAPH STORAGE RESOLUTION COMPRESS

LAST YALID CODE 010100 MOTE: storing graph results with full
ACTIVATE PAYLOAD resolution will reduce storage capacity

w502
SINGLE
WINDOW

ELAPSED TIME 00d OOk O0m 10=

USER
CODE

STATUS: Transmitting inband burst
ACT ACT ACT
LINE PAYL N/WNORK

Transmit an Out-band loop code

Choose SIGNAL and set LINE CODE asrequired, and PAYLOAD TY PE

to onthe(TrRANSMIT) NANERRINERY display.

Choose and setthe TEST FUNCTION field to
i) Loop coDES]
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3 Choosethe OUTBAND LOOP CODE from the choices given.

4  Setthe BURST LENGTH to [ele]lNIIINSIel¥E] or .The BURST length
can be set from 1 to 15 times.

5 To transmit the code set the TRANSMIT CODE field on the

IR fieldto [Nl or EIVEEY asrequired.

HOWTO: Monitor/view received loop codes

6 Choose SIGNAL and PAYLOAD TYPE on the (RECEIVE)
display. Also set the LINE CODE to match the setting on
the Transmitter display.

7 Choose and [SSENSEEIEY on the [RESULTS) display.

8 Viewthe CURRENT CODE and LAST CODE resultsin the RESULTS window.
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Making Measurements
Using Overhead BER Test Function

Using Overhead BER Test Function

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

The OVERHEAD BER controls are located under inthe
TRANSMITTER and RECEIVER windows.

....... RECEIVER INPUT SDH
WATH 7 STROCT'D TR QUERHERD
SETTINGS PAYLOAD [JNM@QIN MONITOR
TEST FUNCTION  SDH OUERHEAD BER
MERSURE FRES FROM O/H BYTE RSOH El
ERROR COUNT 4
ERROR RATID 1.953E-06
ERROR FREE SECONDS 23
ZERROR FREE SECONDS 87.500
PATTERN LOSS SECONDS 0
ELAPSED TIME 00d 00h 00n 32s
STATUS:

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

2 Set up the receive SDH interface and payload as required. See "Setting SDH
Receive Interface” page 49.

3 Choose the overhead byte to be tested on the
display.

4 Choose the overhead byte to be tested on the
display.

5 Press to start the test.
6 The PRBS pattern can be errored by pressing [SINGLE.
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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.

i3Il TIMING CONTROL

SHORT TERM PERIOD 1 SECOND
TEST TIMING TIMED

START
GRAPH STORAGE

24 HOURS
él-JUL-S? 22:30

FF
INTERNAL

STATUS:
TROUELE TIMING

PDH PDH MORE MULT I PLE]
SCAN CONTROL  RESULTS ALM SCAN  ........ WINDDOW

Choose VICKSCIEISM on the display.
Set the SHORT TERM PERIOD required for short term results.

Choose the type of TEST TIMING required:

For manual control with choose YNV

For asingle timed measurement period started with [RUN/STOP), choose

and choose the Test duration.

For atimed period starting at a specified time, choose [[f[¥[&8] . choose the Test
duration and the test START date and time.
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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 OmniBER 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.

RESULTS IREGTV W]

ELAPSED TIME 00d 00h @lm 44s
STATUS: A
TROUELE TIMING SDH PDH MORE MULTIPLE
SCAN CONTROL  RESULTS PAYLORD  ........ WINDDW

If al error counts are zero and any alarms are detected "ALARMS DETECTED" is
displayed.

and the alarm led’s can be used to determine which alarms were detected.
If no alarms are detected and all error counts are zero then "NO TROUBLE" is
displayed.

Error Count Priority - see the Table on the following page for a list of error count
priorities. The Table lists the error types in order of importance, most important at
the top of table.
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Performing a Trouble Scan

Error Count Priority

PDH DSn SDH SONET ATM
CRC CRC B1 BIP CV-S Corrected HEC
CODE CODE B2 BIP CV-L Non Corrected HEC
FAS 140M | DS3FR B3 BIP CvV-P Received Cells CLPO
FAS 34M | (DS1FR) TC-ERROR CV-v Received Cells CLP1
FAS 8M P-BIT TU BIP FRAME Received Cells CLP0O+1
FAS 2M C-BIT FRAME CRC Errored Cells
REBE FEBE CRC DS3FR (DS1FR, Lost Cells
BIT BIT FAS2 (DS3FR, FAS2) Misinserted Cells
DS1FR) REI-L Bit Error
MS REI REI-P Non-conforming Cells
HP REI REI-V
TCIEC BIT
OElI
TC-REI
LP REI
BIT

POSErrorsPriority
POS errors are displayed with priority beneath physical layer trouble scan errors.

The order for display, in descending order is:
* FCSErrors

* IPHeader Errors
* |PPayload Errors

All POS alarms are monitored.
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Making SDH Analysis M easurements

G826, M.2101, M.2110 and M.2120 analysis results are provided for all relevant
SDH 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. See, "Using Pointer Graph Test Function " page 95.

RESULTS  SDH ERROR ANALYSIS
[G.BZB } M.2161 | M.2110 | M.2120

ERROR TYPE BZ BIP
B2 BIP ANALYSIS (G.826)

EB 5679 ES 2
SES 1 URS L1}
PURS @ BBE 624
ESR 3.5T1E-02 SESR  1.786E-02
BBER 1.418E-03
ELAPSED TIME 00d 00h 00m S5b6s
STATUS:
ERROR CUMUL SHORT ERROR MORE MULTIPLE]
SUMMARY ATIVE TERM ANALYSIS ........ WINDDOW

1 Setupthereceive SDH interface and payload required. See "Setting SDH
Receive Interface” page 49.

2 If required set up the SDH transmit interface and payload. See "Setting SDH
Transmit Interface” page 29.

3 Press(RUN/STOP] to start the measurement.
4 You can view the analysis results on the[RESULTS display.

The measurement will not be affected if you switch between the different results
provided.
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Making PDH Analysis M easurements

G.821, G826, M.2100, M.2110 and M.2120 analysis results are provided for all
relevant PDH and PDH 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 120.

RESULTS  PDH ERROR ANALYSIS

G.821 G.826 M.2100 | M.2110 & M.2120

FAS 140 Mb/s

EC 4}

ES 9 4.687507
EFS 183 95.312502
SES 9 4.687507
UNAY 4} 0.00000/.
DEG MIN 4} 0.000007.
CODE ES N/R

ELAPSED TIME 00d 00h 83m 12s

STATUS:

MULTIPLE]
WINDDOW

1 If SDH ischosen astheinterface, set up the Receive Interface and Payload
required. See "Setting SDH Receive Interface™ page 49. If required set up the
Transmit Interface and Payload. See "Setting SDH Transmit Interface” page 29.

2 If PDH ischosen astheinterface, set up the PDH receive interface. See "Setting
PDH/DSn Receive Interface (Option 012) " page 47. If required set up the PDH
transmit interface. See "Setting PDH/DSn Transmit Interface (option 012) "

page 26.
3 Press(RUN/STOP) to start the measurement.

4 |f SDH ischosen as the interface, you can view the analysis results on the

RESULTS ERROR ANALYSIS [SE<EY

If PDH is chosen asthe interface, you can view the analysis results on the

RESULTS ELRRRER display.
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M easuring Frequency

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

RESULTS  SDH
GATE 16s
FREQUENCY 622080000 Hz
OFFSET +0 Hz
OFFSET +0.0ppn
ELAPSED TIME 00d 00h 09m 05;

STATUS:
ALARK FREQ- POINTER POINTER MORE MULTIPLE

SECONDS UENCY UALLES GRAPH  ........ WINDDW

HOW TO: 1 Connect the signal to be measured to the IN port of the PDH/DSN RECEIVE

module or the IN port of the Multirate Analyzer module (SDH electrical) or the
IN port of the Optical Interface module (SDH optical).

2 Choosethe required SIGNAL rate and LEVEL on the m (RECEIVE)
or [RECEIVE) display.

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

Test Period

Two counter gate periods, selected in the GATE 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

Optical power measurement can be performed on the SDH signal connected to the
IN port of the Optical Interface module.

RESULTS  SDH OPTICAL POWER
RH WAVELENGTH 1310 nm

OUT OF RANGE
—_BER & JITTER
-58  -40 -30 -20 -18  @dBm

OPTICAL PHR -14.6 dBm

ELAPSED TIME 00d 00h 00m 02s
STATUS: A
ERROR CUMUL SHORT ERROR MORE MULTIPLE
SUMMARY ATIVE TERM ANALYSIS ........ WINDDW

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

2 Choose the received input signal rate on the [RECEIVE) display.

3 Toview Optical Power resultsselect[RESULTS) ERFIREVRE . press [YeIRE
twice then select [e]Z TOYNMIEIOIYEx .

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

2. Thewhite portion of the coloured bar shows the power range for accurate jitter
measurement (only displayed if ajitter option isfitted). The green portion of the
coloured bar shows the power range for accurate BER measurement.
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Measuring Round Trip Delay

Description: 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 718 measures the delay in a 64 kb/s
timeslot.
A test pattern is transmitted in the 64 kb/stimeslot and atimer 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 calcul ated.

RESULTS  PDH
ACTION OFF
DELARY 0.0 msec
ELAPSED TIME 00d 90h 00m 19s
STELgSEIR CumuL- SHORT ERROR MORE MULT IPLE]
SUMMARY ATIVE TERM ANALYSIS ........
NOTE You can only measure Round Trip Delay on a 64 kb/s test signal obtained from a
140 Mb/s, 34 Mb/s, 8 Mb/s or 2 Mb/s PDH/DSn interface or PDH/DSn payload
signal.
HOW TO: 1 If measuring onan SDH interface, set up the SDH transmit and receive interfaces

and payloads required. See "Setting SDH Transmit Interface” page 29 and
“Setting SDH Receive Interface” page 49.

2 If measuring on a PDH interface, set up the PDH transmit and receive interfaces
and payloads required. See “Setting PDH/DSn Transmit Interface (option 012)”
page 26 and “Setting PDH/DSn Receive Interface (Option 012)” page 47.

Connect a loopback to the network equipment.
4 Choose ACTION@N] to start the measurement.
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Measuring Round Trip Delay

If measuring on an SDH interface, the results are available on the [RESULTS

RN Te)N3] display.

If measuring on a PDH interface, the results are available on the [RESULTS

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, 140 Mb/s 10 microseconds
STM-0, STM-1 0.5 milliseconds
STM-4, STM-16 0.5 milliseconds

119



Description

2.048 Mb/s Results

DS1 Results

Making Measurements
Monitoring Signaling Bits

Monitoring Signaling Bits

The OmniBER 718 receiver can be used to monitor the state of signaling bitsin
received 2 Mb/s signals with timeslot-16 CAS multiframing (PCM 30 or
PCM30CRC) and DSL1 structured signals.

For 2 Mb/s signalswith timeslot-16 CAS multiframing a table showing the values of
A,B,C,D signaling bitsin all 30 channelsis given.

D4 and SL C-96 payloads

A table simultaneously showing the state of the A and B signaling bitsin 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 changesto an A, to indicate that the bit is alternating from 1to 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 bitsin the
6th, 12th, 18th and 24th frames of a superframe is given. Each frame contains 24
timeslots.

RESULTS  DSn PRAYLOAD SIG/BIT MONITOR

DS1 ESF RBCD BITS
TS| ABCD | TS | ABCD | TS | ABCD | TS | ABCD

U WM
-
sy
sy
sy
—
=
-
sy
sy
sy
—-
=
-
sy
sy
sy
r
N
-
sy
sy
sy

STATUS:
ERROR CUMUL- SHORT ERROR MORE MULT [PLE]
SUMMARY ATIVE TERK ANALYSIS ........ WINDOW
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Measuring Service Disruption Time

Description: 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.

Thetimeinterval between pattern sync loss and pattern sync gain isameasure of the
disruption of service due to protection switching. For information on measuring
service disruption on ATM refer to "ATM Service Disruption " page 180 and for
POS refer to “POS Service Disruption” page 215.

RESULTS IS OET)

LONGEST 665.600ms
SHORTEST 551.322ms

LAST 551.322ms

ELAPSED TIME 00d 00h 00m Z0s

STATUS:
TROUBLE TIMING SDH PDH MORE MULTIPLE
SCAN CONTROL  RESULTS PAYLORD  ........ WINDDW

Service Disruption is chosen on display except for the following
configuration:

* If you choose a PDH or SDH/SONET interface and an ANS| (DS1, DS3)
framed, unstructured payload you must select Service Disruption on the

(TRANSMIT) @ad [RECEIVE) displays.
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NOTE

NOTE

HOW TO:

Making Measurements
Measuring Service Disruption Time

RECEIVER INPUT PDH/DSn

.......... FETH STRUET ' S
SETTINGS SETTINGS [U{[sy@quly]
TEST FUNCTION  SERV DISR
DSn SERVICE DISRUPTION MODE ON

STATUS:

MULTIPLE]
WINDDOW

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 >200 ms el apses without any errors
being received.

The longest burst detected is 2 seconds.

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

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

1 Ifinterfacing at SDH set up the SDH transmit and receiveinterfaces and payl oads
required. See "Setting SDH Transmit Interface” page 29 and "Setting SDH
Receive Interface" page 49.

2 If interfacing at PDH/DSn set up the PDH/DSn transmit and receive interfaces
and payloads as required. See "Setting PDH/DSnh Transmit | nterface (option
012) " page 26 and "Setting PDH/DSnh Receive Interface (Option 012) "

page 47.
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Measuring Service Disruption Time

3 If you choose aDS1 or DS3 framed unstructured payload, choose

SV EE U on the [TRAN3M|T]and =Sl TEST FUNCTION
displays.

4  Press(RUN/STOP) to start the measurement.
5

Invoke the protection switch.

6 View theresultson the[RESULTS) RIS 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.

Resolution: 1us
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Performing an SDH Tributary Scan

Description Verifying an ADM Installation

Animportant part of the ADM installation processis the verification of path routing
through the ADM (or Digital Cross Connect). In order to verify the routing of VC-n

paths which are terminated by the network element, the mapped payload, dropped to

a PDH tributary port, must be looped back at the digital distribution frame and

mapped into the VC-n at the PDH tributary insert port. VC-n paths which are not
terminated must be looped back at the STM-n level. Since an STM-1 contains 63
VC-12's and a STM-4 contains 252 VC-12’s, manually checking each path is time
consuming and laborious.

Using the OmniBER 718 Tributary Scan feature the installation of ADM’s can be
automated and any Bit errors or Pattern Loss flagged on the RESULTS display.

TEST SET

STM-OISTM-16

IN ouT ADM STM-N
@)

X
T | TRIBS v
,@' \

Digital Distribution
Frame

ol e

A

A

124



HOWTO:

Making Measurements
Performing an SDH Tributary Scan

Tributary Scan tests each tributary for error free operation and no occurrence of

Pattern Loss. A failureisindicated by highlighting the tributary in which the failure

occurred. The (TrRansmiT) Bl NANESERINES . mapping setup determines

the tributary structure. The OmniBER 718 will configure the Transmitter to the
Receiver and the PATTERN isforced to the payload it will fill.

The SDH Tributary Scan display can be logged to the chosen logging device. See

"Logging on Demand " page 261

TEST FUNCTION  TRIB SCAN
BIT ERROR THRESHOLD >
TEST TIMING SINGLE

SEE (31§ PAGE FOR
TRIBUTARY SCAN RESULTS

TRANSMITTER OUTPUT SDH
MAIN {STRUCT'D: JITTER L2108 OVERHERD
SETTINGS PAYLOAD FUNCT I ON STl

STOP

= 1E-3

10 SECS

STATUS:

1 Set up thetransmit and receive SDH interfaces and payload as required. See

"Setting SDH Transmit Interface” page 29 and "Setting SDH ReceiveInterface

" page 49.

2 Choosetherequired BIT ERROR THRESHOLD.
This determines the error rate above which afailureis declared.

3 Choosetherequired TEST TIMING,

Thevalueyou chooseisthetest timefor eachindividual tributary and not thetotal

test time.

For example, 63 TU-12 tributaries in an AU-4 - the time taken to complete the

Tributary Scan will be 63 X TEST TIMING choice.

4 Seenext page.
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5 The Tributary Scan results can be viewed on the [(ReSULTS| EDRRIRERY

display.

The Scan can be started on the [ TRANSMIT TEST FUNCTION eE¢EY

or the display by choosing START.

If the Scan is started on the[TRANSMIT) display, the
OmniBER 718 changes to the [RESULTS) display.
If afull-bandwidth concatenated payload is selected (e.g. an V C-4-16¢ within an

STM-16), then Tributary Scan is disabled.

NOTE The keyboard is locked during tributary scan.
RESULTS  SDH TRIB SCAN STOP
STH-1
AU-4
1 2 3
| Toe-s |
1234567 1234567 1234567
| | TUG-2 | | | | TUG-2 | | | | TUG-2 | |
[ [ [
ARARAAN AAARAAR AAARMAD RN
G Ml Pl el P e W W
EBeeeeeE e s EEEeEEES
TU-12 TU-12 TU-12
STATUS:
STOP START

MULTIPLE]
WINDDOW
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HOWTO:

Making Measurements
Performing an SDH Alarm Scan

Performing an SDH Alarm Scan

Thistest can be performed In-Service without disturbing live traffic.

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

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

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

TU-AIS, LP-RDI, TU-LOP

The SDH Alarm Scan display can be logged to the chosen logging device. See
"Logging on Demand " page 261.

RESULTS IELIGTNIEEIGT RK SETTINGS
BIP >= 1E-6 STOP
STHM-1 LF'
1 Z 3
| TuB-9 |
1234567 1234567 12345607
| [P L] [T TeE ]| ][R ]
[ [ [
MR PARARRAR AAARAR
(d fa yd fad P fd A P P A Vd A Pd P A P A s
EESEEE EEEEkEEE EEEERE
TU-12 TU-12 TU-12
STATUS:
TROUBLE TIMING SDH PDH MORE MULTIPLE]
SCAN CONTROL  RESULTS PRYLORD  ........ WINDOW

1 Set up the receive SDH interface and payload as required. See “Setting SDH
Receive Interface” page 49.

2 Choose WYY on thgREsuLTs) display.

3 Choose AUTO or RX SETTINGS.
RX SETTINGS: The scan checks the structure set ofREREEIVE)
display.
AUTO: The scan checks the structure being received. This can be particularly
useful when receiving mixed payloads.

4 Choose the BIP error threshold.
Choose|Jfs3l to start the Alarm Scan.
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Performing a PDH/DSn Alarm Scan

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

Frame Loss
RAI
AlS

The channel in which an alarm occurs is highlighted.

RESULTS OFF
DsS3 INTERFACE
|
sz 1 H g & 5 3} 7
o
Ds1 1 1 1 1 1 1 1
2 2 2 2
& & & 3 3 3 3
4 4 4 4 4 4 4
S.'II-'E.IIZ-IHISELE TIMING DS DS MORE MULT IPLE]
SCAN CONTROL RESUETS ALK EEFIN ........
HOW TO: 1 Set up the receive PDH interface as required. See “Setting PDH/DSn Receive

Interface (Option 012)" page 47.
2 Choose[@]y] to start the Alarm Scan.
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Description:
Option 200 is
required for Jitter
measurements.

Jitter
Measurement
Filters

Making Measurements
Measuring Jitter

Measuring Jitter

Jitter and error measurements are made simultaneously when ajitter option isfitted.
Jitter measurements are also available when ATM is selected as a payload.

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

Graph and Text results for Jitter Transfer and Jitter Tolerance are also provided.
LP, HP1 and HP2 filtersto ITU-T O.171 (PDH) and O.172 (SDH).

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
139264 200 20 3500 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 sel ection check the Filter Values displayed
at the bottom right of the display meet you measurement requirements.

rmsjitter 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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NOTE

HOWTO:

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 117.

RESULTS  JITTER CUMULATLUE
g HITS éllﬂuﬂgil
+UE PERK 1.960U1
-UE PERK 2.745U1
PERK-PERK t.705U1
RMS 0.087UI1
FILTERS 1oz HP2
ELAPSED TIME 00d 0Bh 0Om Sbs
STATUS: 4%%5
MULTIPL
WINDOW

If measuring Jitter on a PDH signal, set up the receive PDH interface and the
receive Jitter interface. See “Setting PDH/DSn Receive Interface (Option 012)”
page 47 and “Setting Jitter Receive Interface” page 50.

If measuring jitter on an SDH Optical signal, check onfires

SHREEESVIREH [elzanle?XWIeI=RY display that the measured optical power

level falls within the white portion of the coloured Hdnis ensures the accuracy
of the Jitter results.

If measuring Jitter on an SDH signal, set up the receive SDH interface and the
receive Jitter interface. See “Setting SDH Receive Interface” page 49 and
“Setting Jitter Receive Interface” page 50.

If performing a Jitter Tolerance measurement, see "Measuring Jitter Tolerance "
page 137.

If performing a Jitter Transfer measurement, see "Measuring Jitter Transfer "
page 142.

Pres§RUN/STOP] to start the measurement.

You can view the Jitter hits and Amplitude results on{#rsuLTS) FIRIER
display.
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Option 200 is
required for Jitter
measurements.

Making Measurements
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 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 the display. The following Table gives the
Extended range receiver measurement bandwidth.

Jitter measurement bandwidth®
Bit Fu
FL(Hz
Rate | Range |L( ) F F (kH2)
(Kbls) QU | TMIN | EMAX | ypper
3B | (H2) | (kH2)
ke 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 25
44736 256 0.15 1 5 6.25
51840 64 0.15 1 20 25
130264 | 256 0.15 1 5 6.25
155520 64 0.15 1 20 25
622080 | 256 0.15 1 20 25
2488320 | 1024 0.15 1 20 25

" The measurement accuracy is specified between Fyy and Fyax

only.

* Nominal vaue.
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N

RESULTS  JITTER CUMULAT [VE
?wnHiTéwmé L
+UE PERK 1.960U1
-UE PEAK 2.745U1
PERK-PERK 4. 7O5UI
RMS 0.0887UI
FILTERS 1oz HP2
ELAPSED TIME 00d 00h @0m Sbs
STATUS: S
MULTIPLE
WINDOW

If measuring Extended jitter on a PDH signal, set up the receive PDH interface
and the receive Jitter interface. See “Setting PDH/DSn Receive Interface (Option
012)" page 47 and “Setting Extended Jitter Receive Interface” page 51.

If measuring Extended jitter on an SDH Optical signal, check
display that the measured optical power

level falls within the white portion of the coloured Hdris ensures the accuracy
of the Jitter results.

If measuring Extended jitter on an SDH signal, set up the receive SDH interface
and the receive Jitter interface. See “Setting SDH Receive Interface” page 49 and
“Setting Extended Jitter Receive Interface” page 51.

Pres§RUN/STOP) to start the measurement.
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Description:
Option 200 is
required for Jitter
measurement.

Making Measurements
Measuring Wander

M easuring Wander

Wander is defined as the long- term variations of the significant instants of adigital
signal from their ideal positionsin 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 theinstrument 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 2 Mb/s or DS1, Estimated Bit and Frame slips are
calculated and a Bar Graph shows the cumulative Wander over the measurement
period.

RECEIVER INPUT PDH/DSn
I

~WETH ETT TR TEST
SETTINGS :SETTINGS FUNCTION

MEASUREMENT TYPE WANDER
SIGNAL FREQUENCY 2 Mbris
RECEIVER RANGE 256 Ul
JITTER BANDWIDTH 0.1 Hz - 250 Hz
HIT THRESHOLD 10 UI
FILTER FIHED

WANDER BANDWIDTH 10 pHz

WANDER TIMING REFERENCE RECEIVE

STRTUS:

MULTIPLE
WINDOW

133



HOWTO:

Making Measurements
Measuring Wander

M ake the M easurement

1

PDH Operation Wander Reference:

Sefect the (TRANSMIT) display, and set the
CLOCK field to [BQIENJN1. 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 012) " page 26.

SDH Operation Wander Reference

Select the[TRANSMIT display. and set the CLOCK
field to [BQIERN. 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 SDH Transmit Interface” page 29.

If measuring wander at a PDH rate, set up the PDH receive interface. See,
“Setting PDH/DSn Receive Interface (Option 012)" page 47.

If measuring wander on an SDH Optical signal, check ofRIBSULTS)
SORIEESVREE [y YN ERY display that the measured optical power

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

If measuring wander at an SDH rate set up the SDH receive interface. See,
“Setting SDH Receive Interface” page 49.

Choose MEASUREMENT TYP([IZBER] . as shown in the display on
previous page.

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

PressSRUN/STOP] to start the measurement.
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NOTE

Making Measurements
Measuring Wander

View the Results

RESULTS  WAMDER [ GRAFH |
-256 -128 ) +128 +256
| R B ﬁ\ PRI TSR |
-16 - @ +8 +16
[ R R B | R R A R A A |
[ ]
-1 @ +1
L L L L | i ! | i i ! | ! L L |
[ ]
ELAPSED TIME 00d @0h 02m 32s
STATUS: e
TIME uI GRAPH MULTIPLE

WINDOW

9 Choose onthe display and choose thedisplay units
required:
TIME displays the wander results in nanoseconds.
Ul displays the wander resultsin Unit Intervals.
If you are measuring wander at 2 Mb/s or DS1 Estimated Bit slips and Estimated
Frame slip results are provided and a choice is added to the menu.

If is chosen the cumulative wander results are displayed in graphical
form. The Graphs are additive and in the example shown the Wander is -36.125
BITS. Graph isonly available when aDS1 or 2 Mb/s signal is selected.

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.

Refer to the following page for displays giving examples of Time and Ul wander
results.
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Wander Time Results

RESULTS  WANDER TIME
TIME INTERUAL ERROR -10028265 nsec
+UE PERK ? nsec
-UE PERK 10828265 nsec
PERK-PEAK 18028265 nsec
PERK-PEAK (15 MIN) .... nNsEC
PERK-PEAK (24 HOLRS) 1l nsec
INP FREQUENCY OFFSET -65.975 ppn
EST BIT SLIPS -15483
EST FRAME SLIPS -80
ELAPSED TIME 00d 80h 02m 32s
STATUS: N
TINE Ul GRAFH MULTIFLE
WINDOK

Wander Ul Results

RESULTS  WANDER o1
TIME INTERUAL ERROR  -15483.5411 UI
+UE PERK 0.0000 UI
—UE PERAK 15483.6411 UI
PERK-PEAK 154836411 UI
PERK-PEAK (15 MIN) T}
PERK—-PEAK (24 HOLRS) N}
INP FREQUENCY OFFSET -65.375 ppn
EST BIT SLIPS -15483
EST FRAME SLIPS 80
ELAPSED TIME 00d 00h D2n 32s
STATUS: N
TIME ul BRAPH MULTIPLE
WINDOW
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Description:
Option 200 is
required for Jitter
measurement and
012 for PDH
operation.

Making Measurements
Measuring Jitter Tolerance

Measuring Jitter Tolerance

Thejitter auto tolerance feature provides jitter tolerance measurements within the
relevant ITU-T mask, G823 low and high Q systems are provided for PDH (2, 8, 34,

140 Mb/s).

DS1 and DS3 masks are taken from ITU-T G824 and Bellcore GR.499, Category 1
and Category 2 equipment.
For SDH the masks provided are those specified in ITU-T G958, type A or B, andin
ITU-T G825. SONET masks are taken from GR-253. The jitter auto tolerance

feature is also available when ATM is selected as a payload.

PDH User Selectable Masks

Line Rate | G823 |G:823HighQ |G823Low Q [G.824 |GR.499 CAT 1 |GR.499 CAT 2
2 Mb/s v Vv
8 Mb/s v vV
34 Mb/s v
140 Mb/s Vv
DS1 V V
DS3 v v
SDH/SONET User Selectable Masks
Line Rate |GR.253  |G.825 G958 Type A |G.958 Type B
STM-0 v
STM-1 v v Vv v
STM-4 v v v v
STM-16 v v Vv v
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HOWTO:

Making Measurements
Measuring Jitter Tolerance

Jitter is generated at arange of frequencies within the mask and an error
measurement is made. If no errors occur (PASS), the jitter amplitude at that
frequency point isincreased until errors do occur (FAIL) or the maximum jitter
amplitude is reached. The highest jitter amplitude at which PASS occurs s plotted
on the graph as the Jitter Tolerance for that jitter frequency.

User-Programmable M asks

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 317
and “To change the parameters of a User Defined Jitter Mask” on page 319 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 STM-1 with embedded 34 Mb/s and
receiver set to 34 Mb/s.

TRANSHMITTER OUTPUT PDHADSn
MATH ESTRUET"D%[ TITTER T TEST
SETTINGS! SETTINGS! {FUNCTION
JITTER / WANDER JITTER
JITTER TOLERANCE
SIGNAL FREQUENCY DS3
PATTERN 2"23-1 PRBS
MASK G.824
NUMBER OF POINTS 1
DWELL TIME 1.0s
DELRY TIME 1.0s
ERROR THRESHOLD ANY ERRORS

PRESS (ITMPEANIS WITH TRANSMIT FHGE SELECTED
TD BEGIN. PRESS AGAIN TO RABORT

STATUS: N
G.824 GR.499 GR.499 USER MULTIPLE
CAT1 CATZ2 MASK WINDOW
M ake the M easurement

PDH/DSn Interface

1 If you are performing jitter tolerance on a PDH/DSn signal, set up the PDH/DSn
transmit and receive interfaces, including the required test PATTERN. See
“Setting PDH/DSn Transmit Interface (option 012)” page 26 and “Setting PDH/
DSn Receive Interface (Option 012)” page 47.

138



Making Measurements
Measuring Jitter Tolerance

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

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

RESULTS| EREIREVIREN [elieYMEIOYY=RY display that the measured
optical power level fallswithin thewhite portion of the coloured bar. Thisensures
the accuracy of the Jitter results.

4 |If you areperforming jitter tolerance on the SDH signal, set up the SDH transmit
and receive interfaces, including the required test PATTERN. See “Setting SDH
Transmit Interface” page 29 and “Setting SDH Receive Interface” page 49.

TRANSMITTER OUTPUT SDH

MAIN ESTRUCT‘D1 JITTER r TEST {{DVERHERD
SETTINGS: PRYLOAD : (FUNCTION: : SETUP

JITTER / WANDER JITTER
JITTER TOLERANCE
SIGNAL FREQUENCY 622Mb/s OPT
PATTERN 2~23-1 PRES
MASK .958 A
NUMBER OF POINTS 55
DWELL TIME 1.0s
DELARY TIME 1.0s
ERROR THRESHOLD ANY ERRORS

PRESS GINRPEHN[P WITH TRANSMIT PAGE SELECTED
TO BEGIN. PRESS RGARIN TO ABORT.

STATUS:
G.358 5.3958 G.825 GR.253 USER MULTIPLE
TYPE R TYPE B MASK WINDOW

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

Seps common to PDH/DSn and SDH operation

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

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

8 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).
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10

Choose the ERROR THRESHOLD.

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

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

BER>= showsthebit error ratio cal culated from the bit error threshold choiceand
the dwell time choice.

Press to start the jitter auto tolerance measurement.

The measurements progress can be monitored on the[TRANSMIT) display. At the
end of the test the results can be viewed on the[TRANSMIT] Of [RESULTS]
displays. The  TRANSMIT) display is cleared when [TRANSMIT) is pressed but

the results remain on the [RESULTS) display until the next jitter tolerance
measurement is made.

RESULTS _ JITTER AUTO TOLER
FORMAT T

G823 Mask: 140Mb/s
10.0 ey

Amplitude (UI)

0.01
Freq (Hz)10 166 1K 10K 100K 1M

STATUS:

TEXT GRAPH MULTIPLE]
WINDOW

HOW TO: View the Results

1

Choose the results FORMAT.

If is chosen, aplot of thejitter tolerance results against the

ITU-T mask is displayed.

If ischosen, theresults from which the graph isconstructed are displayed,
Point number, Frequency, Mask amplitude, Tolerance, Result.
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If applicable, points 13 through 55 can be viewed on pages 2 through 5.

RESULTS  JITTER AUTO TOLER

FORMAT TEKT PRGE

G823 Mask: 34Mb/s

Point Frequency Mask(UI) Tol(UI) Result
.50 >10.

1 100.0 1 00  PASS
2 118 1.50 >10.80  PASS
3 139 1.50 >10.80  PASS
& 165 1.50 >10.00  PASS
5 195  1.50 >10.80  PASS
6 230 1.50 >10.80  PASS
7 271 1.50 >10.00  PASS
8 321 1.50 >10.80  PASS
9 379 1.50 >10.80  PASS
10 467 1.50 >10.00  PASS
11 528 1.50 >10.80  PASS
12 624 1.50 >10.80  PASS

STATUS:
1

2 3 & 5 MULTIPLE]
WINDOW

If you wish to log the jitter tolerance results to a printer, see “Logging Jitter
Tolerance Results” page 264.
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Description:
Option 200 is
required for Jitter
measurement and
012 for PDH
operation.

NOTE

HOWTO:

Making Measurements
Measuring Jitter Transfer

Measuring Jitter Transfer

Perform vital jitter transfer (gain) measurements using the OmniBER 718.

With the OmniBER 718 you can perform Jitter transfer measurements at each of the
four PDH rates 2, 8, 34, 140 Mb/s, plus DS1, DS3 and also STM-0, STM-1, STM-4
and STM-16. Jitter Transfer measurements are also available when ATM is selected
as a payload.

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

Thejitter generator provides the stimulus for the jitter transfer measurement.
Automatic band filtering is used in the jitter receiver this provides selection and
measurement of the relevant jitter components to provide accurate and repeatable
results.

Thejitter transfer results are presented in graphical and tabular form.

Graphical results are plotted as Gain V Freguency.

The relevant Pass Mask for PDH or SDH is also displayed on the graph. Please refer
to the OmniBER 718 Specifications book provided with your instrument for
detailed information on Jitter Transfer input and pass masks.

The OmniBER is capable of generating input jitter frequencies up to 20MHz. For
ITU-T G958 Type B 'Jitter Transfer’ testing at STM-4 and STM-16, we recommend
that a maximum input frequency of 3MHz isused. Thiswill ensures that the transfer
measurement remains within the dynamic range of the receiver.

1.The Transmitter and Receiver must be set to the same interface rate.
2. Thereisno ITU-T Pass Mask for 140 Mb/s.

Achievetherequired accuracy:

1 The OmniBER 718 must be connected back to back in order to perform a
calibration cycle before making aJitter Transfer measurement (seefigure 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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Measuring Jitter Transfer

OmniBER

Tx O/P Rx I/P
Q

Calibration
Mode

Measurement
Mode

- fiiT -

2 The OmniBER 718 must have been switched on for 1 hour before starting a
calibration cycle.

3 Theclimatic 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 Cdlibration.

5 If maximum Delay time, maximum Dwell time and maximum number of Points
is selected, the accuracy specification cannot be guaranteed asthe 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.

Test Period =(Delay Time + Dwell Time + 5 Seconds) X Number of Points X 2
(Cdlibration + Measurement).

For best results a Dwell Time of 20 seconds and Delay Time of 10 seconds are
recommended.
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NOTE

CAUTION

Making Measurements
Measuring Jitter Transfer

PDHDSnh
RUCT'D R TEST
; 1 NGS: FUNCTION
TITTER / WANDER TITTER
JITTER TRANSFER FN
SIGNAL FREQUENCY D33
MODE CALIE
INPUT HMASK GR.439 CAT1
NUMBER OF POINTS 50
DELAY TIME 5s
DWELL TIME Es
PRSS MASK GR.439 CAT1
PRSS MASK OFFSET +1.00dB

PRESS GINEESIND WITH TRANSMIT PAGE SELECTED
TO BEGIN CALIBRATION.

STATUS: zééi
MULTIPLE
WINDOW

Perform Jitter Transfer Calibration

If aPDH/DSn interface is selected the CALIBRATION should always be carried out

with L EVEL TSR selected on the [RECEIVE) IANIERINERY cisplay.

1 If PDH Jitter Transfer isrequired, set up the PDH transmit and receive interfaces,
the receive jitter interface and connect PDH IN to PDH OUT. See “Setting PDH/
DSn Transmit Interface (option 012)” page 26, “Setting PDH/DSn Receive
Interface (Option 012)” page 47 and “Setting Jitter Receive Interface” page 50.

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

3 If STM-0, STM-1, STM-4 or STM-16 Optical Jitter Transfer is required, set up
the SDH 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 SDH Transmit Interface” page 29, “Setting SDH Receive Interface”
page 49 and “Setting Jitter Receive Interface” page 50.

If STM-0/1/4/16 SDH Jitter Transfer is required, a 15 dB attenuator must be
connected between the IN and OUT ports of the Optical module.
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Measuring Jitter Transfer

4

If you wish to measure STM-0 or STM-1 electrical jitter transfer, set up the SDH
transmit/ receive interfaces and the receivejitter interface and connect IN port to

OUT port on the SDH module. See “Setting SDH Transmit Interface” page 29,
“Setting SDH Receive Interface” page 49 and “Setting Jitter Receive Interface”
page 50.

Choose JITTEFGRYNS =TGN on tHgRANSMIT JITTER
display.

Choose the INPUT MASK.

SDH operation

If measuring SDH jitter transfer, the ITU-T G.958 mask can be Type A or Type B
and the Bellcore GR-253 mask can be High or Low. You can also select from 1
of 5 user programmable jitter masks <[SJ=s] ) paragraph below.

GR-253 Low masks cover the lower frequency band.

GR-253 High masks cover the upper frequency band.

PDH/DSn operation

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 and 140 Mb/s a G.823 jitter transfer input mask is offered while at DS1 and
DS3 G.824 and GR.499 Catl and GR.499 Cat2 are provided.

If is chosen, choose the mask jitter frequencies, F1, F2, F3 and F4, and
mask jitter amplitudes A1 and A2, see “To change the parameters of a User-
defined jitter mask” page 319 for instructions on how to change the parameters
of a user mask and “To Generate a New Jitter Mask” on page page 317.

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.

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. Sele[EXBJ=8s]jl]l when finished selecting an offset.
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12 With MODE set to press to start the calibration.
The Jitter Transfer display is replaced by an information 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 to the
display.

TransfFer Function Calibration In Progzress

Press Run/Stop to Abort

Proportion complete : 57

STATUS: Titter transfFer Function in prozress

MULTIPLE]
WINDDOW

HOW TO: Sart the Jitter Transfer Measurement
NOTE 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 PDH or SDH or optical interfaces.
If the measurement isto be made at a network equipment monitor point, choose

[ISINELEI on the PDH display before making

thejitter transfer measurement.

2 Choose MODE on the (TRANSMIT) display and press
RUN/STOP]
The measurement’s progress can be monitored display.

HOW TO: View the Results

1 Select[RESULTS), and ISR | then choose the results
FORMAT.
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If is chosen, aplot of thejitter transfer results against the

ITU-T mask is displayed.

If ischosen, theresultsfromwhich the graphis 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 _ JITTER TRANSFER FN

FORMAT TEXT PAGE 4

G824 Mask: DS3

Pt Fregquency Ampl Mask(dB) Gain(dB)

34 6431 0.46 -36.15 0.00

35 7899 ©.38 -37.85
9612 0. .

37 11696 ©0.26 -41.25

38 14231 0.21 —42.94

39 17317  ©.

40 21072  0.14 NZA

41 25640 0.12 N/A

42 31200 ©.10 N/A

43 37964 0.10 N/A

44 46195 0

45 56211 0.10 NZRA

Rslt
FAIL

COOeREEEe®
=) =)
N
o
o
@
@

STATUS: A
TEXT GRAPH MULTIFLE
WINDOK

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. Thisallowsaclearer view of the
difference between the actual result and the ITU-T pass mask.
providesavertical axisrangeof +3to-3dB and isrecommended for
viewing the low frequency portion of the graph. Thisallows aclearer view of the
difference between the actual result and the ITU-T pass mask.

RESULTS _ JITTER TRANSFER FN
FORMAT  IEGGMM SCALE  WIDE
5824 Mask: DS3

P S U

Gain (dB)

-£0
Freq (Hz)1@6 108 1K 10K 186K 1M

STATUS: D
TEXT GRAPH MULTIPLE
WINDOW

3 If you wish to log the jitter tolerance results to a printer see “Logging Jitter
Transfer Results” page 266.
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Measuring Pointer Adjustment (Tributary)
Jitter

During the transition from a PDH network to mixed PDH/SDH 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 PDH output ports of the network element.

Pointer Adjustment Jitter

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

ITU-T G783 and ETSI TM-1015 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 ITU-T
G.783/ETSI TM-1015. Use these sequences to stress the system under test for
correct levels of tributary jitter.

Refer to “Adding Pointer Adjustments” on page 87 for instructions on how to add
pointer adjustments and detailed explanations of the pointer sequences provided by
the OmniBER.
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ITU-T G.783 Jitter Specification

M easurement Max. Jitter
Payload Pointer  [Sequence bandwidth (Ul p-p)
1.5Mbl/s TU-11 E F 0.01 to 40 kHz* 15
2Mbls TU-12 A,B,C |0.02to 100 kHz * 0.4
A,B,C |18to 100 kHz ** 0.075
34 Mb/s TU-3 A,B,C |0.1to800kHz* 0.4
D 0.1to 800 kHz * 0.75
A,B,C,D |10to800kHz ** 0.075
45 Mbls TU-3 E,FGH |Notel. Note 1.
140 Mb/s AU-4 A,B,C |0.02to 3500 kHz * 0.4
D,G 0.02 to 3500 kHz* 0.75
A, B, C, D, G |10 to 3500 kHz ** 0.075

*denotes LP + HPL1 filters.

** Denotes LP + HP2 filters;

Note 1 These values are for further study by ITU-T.

Generate Al and TU
pointer sequences

{to ITU-T G.783) on the
pointer associated with
the ¥C-N containing the
mapped PDH test signal

//\ STM-30, STM-10, STM-1e
Networ k v
element Tributary

outputs
PDH »

(...

SDH

ERETEREY -

I
] 140, 34, 2 Mbis
>

Measure pointer
jitter due to pointer
adjustments at the
PDH tributary outputs

2 MHz

......... reference

clock

Tributary jitter
measurement on
the demapped PDH
test signal

Typical tributary jitter test setup
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Making Measurements
Measuring Pointer Adjustment (Tributary) Jitter

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

2 Select the(OTHER] page and choose TRANSMITTER
AND RECEIVER [NPERENPEN -

3 Select [RECEIVE), [NANESRINESN. and select aPDH/DSn

SIGNAL rate (140, 34, 8 or 2 Mb/s plus DS1 or DS3).
4 Onthe same page set the required test pattern from the PATTERN field.

5 On the (TRANST), IEEHN [NANESEINERN poge select a SIGNAL rate

(the rates available depend on the options fitted to your instrument). In this
example we have selected STM-16 OPT.

6 Onthe same page, now set the Transmitter PDH payload offset (140M OFFSET
field in figure below) to any in-range value.

TRANSMITTER OUTPUT SDH
MAIN \STRUCT’D JITTER TEST {OVERHERD
SETTINGS| PRYLOAD FUNCTION | SETUP

SIGNAL STM-16 OPT 131@ ON  INTERNAL
CLOCK  INTERNAL
FREQUENCY OFFSET  OFF

FOREGROUND
MAFPING [ AU-4 uC-4

140 Mb/s
140M OFFSET +1d ppm
STH-1% 1
TCM PATH OFF
PAYLOAD TYPE  FRAMED STRUCTURED

TO SET TEST SIGNAL, FIRST SELECT THE
*STRUCT'D PAYLORD' FOLDER ABOVE.

STDEPFJ:EESE INCREASE mm_mﬁk
DIGIT DIGIT = ) WINDOW
7 Select(TRANSMIT), Bl EESEESNEEY] | then select |EalEl -
ADJUST PTRE

8 Setup and run pointer sequence A (see page 87 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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TRANSMITTER OUTPUT SDH
MAIN {STRUCT'D @ JITTER [ TEST \DUERHEHD
SETTINGS PAYLOAD FUNCTION| SETUP
TEST FUNCTION  SDH ADJUST PTR
POINTER TYPE AU POINTER
G.783
ADJUSTMENT TYPE a) PERIODIC SINGLE
POLARITY ALTERNATING
INTERUAL 10 ms

POINTER SEQUEMNCES STARTED INIT
POINTER SEQUENCE -INITIALIZATION

STATUS: y: X
STOP MULTIPLE
WINDOW

9 Select(RESULTS), IIVINEXSCINIZIO and set TEST TIMING to [HINEEN

and a period of 20 seconds.

10 Setthejitter measurement rangeto 1.6 Ul and measurement filter to LP+HP1, as
shown below.

11 Press(RUN/STOP) to start the measurement.

_RECEIVER INPUT CSDH
FATH " STRUCT'D: (IR~ TEST OUERHERD
SETTINGS PRYLOAD FUNCT1ON MONITGR
MERSUREMENT TYPE TITTER
SIGNAL_FREQUENCY 2.56b/s OPT
RECEIVER RANGE 1.6 Ul
HIT_THRESHOLD 1.60 UI
FILTER LP+HP1
FILTER UALUES SkHz HP1
20MHz LP
STATUS:
MULTIPLE
WINDOMW

12 Verify that no alarms or errors are detected by the OmniBER receiver.
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13 Set the[RESULTS), pageto and AMPLITUDE.

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

15 Change thefilter setting to LP+HP2, and repeat step 13.
16 Repeat the above procedurefor pointer sequencesB, C, D, E, Fand G asrequired.
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"Setting up the Transmitter for ATM Payloads" page 154
"Setting up the Convergence Sublayer " page 157
"Setting Foreground Traffic" page 159

"Transmitting ATM Alarms" page 165

"Adding ATM Errors" page 167

"Viewing ATM Results" page 169

"Setting up the Receiver for ATM Payloads" page 170
"Setting up the Receiver ATM signal " page 172
"Policing ATM Traffic" page 174

"Measuring ATM Delay Performance” page 176
"Measuring ATM Alarms" page 179

"ATM Service Disruption" page 180

ATM Operation

For ATM operation you must have option 300 installed.
Option 300 offers ATM up to 2.5 Gh/s.



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. At SDH, select arate from STM-0 to STM-16 Optical or
PDH/DSn rates of 34 Mb/s, 2 Mb/s, DS1 or DS3.

TP To set the Transmitter and Receiver to the same interface settings choose [OTHER

SETTINGS CONTROL j COUPLEDE

NOTE For ATM in PDH/DSn you must select ATM in the Receiver beforeit can be
selected in the Transmitter (unlesstheinstrument is coupled).

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

TRANSMITTER DUTFUT SIH RECEIVER INFUT SIH
MAIN |STRUCT I "ATH % TEST fWERHERD MAIN |STROCTH! ATM % "TEST VERHERD
ISETT INGS[PAYLOAD HSETTINGSHFUNCTION! SETUP ISETT INGSLIPRYLOAD {SETT INGSHFUNCT I0M HONI TOR
SIENAL STILIE OPT 1310 ON  INTERNAL SIGNAL STH-16 OFT
CLOCK  INTERNA
FREQUENCY TEERET  orF
FDREGRDUND
MAPP ING AL-4- 160 vc 4 15 HAPP ING AL-4-16C VC—4-16C
ATH
TCM_PATH TCH_PATH
TO SET ATH SETTINGS, FIRST SELECT THE T0 SET ATH SETTINGS, FIRST SELECT THE
YATH SETTINGS ' FOLDER AEOVE 'ATF SETTINGS ' FOLDER RECVE
RESULTS  ATH PAYLOAD ERROR SUMMARY FUNCTION SETTINGS CONTROL
RESULT TWFE COUNTS
TRAMSMITTER AMD RECE IVER COUPLED
BIT ]
CORRECTED HEC il RECEIVER COUFLED TO TRANSHMITTER
MON-CORRECTED HEC il
LOST CELLS MR ATH HERDER VALUES MOT COUFLED
ERRORED CELLS 0
115 INSERTED CELLS HAA
NON-CONFORKING Cl NAA
MEAN CELL TRHNSFER DELHV NAA
MAX CELL TRANSFER DELAY %l
2-PT CDV oA
PLCP EIP MN/A
ELAPSED TIME 00cl 00h OOm D2
STATUS: A
BULK ATH SINGLE
FILLED WINDOW

How to 1 Onthe(TRANSMIT ) page select from EREIPELE o Bl

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 select EXIYl-
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Use(SET] to bring up the popup application diagram (only appliesto SDH
mappings). This alows an alternative way of selecting the appropriate mapping.

—
Use cursor kKews to make selection. Fress SET Lo accept settings.
Al Lawer Fauload Lawer
Selection Selection
ATH

BULE FILLED

ATH

[ATH ]
BULK _FILLED

ATH
140Mo-'s
BULE FILLED

TUGS TU=3 V-3

ATH
St

0s3
BULE FILLED
TUGZ k4 TU-z P4 V-2 BULE FILLED
/s ASYNC

/s FLOAT
BEULK FILLED

D51 ASYNC
D51 FLOAT
BEULK FILLED

STATUS: A

SINGLE
WINDOW

][]
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Table 5 ATM availability with PDH/DSn and SDH Signal Rates and Framing
Signal Rate Framing Type |Ils 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
140 Mb/s | - no

SDH ATM is available into all VC mappings, but

not into a TU structure.
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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 upthe Transmitter for ATM inthe MAIN SETTINGS folder (See "Setting
up the Transmitter for ATM Payloads " page 154").

2 Select thf \IVEARINEE] folder.

TRANSMITTER OUTPUT SDH
TTHATH ESTRUET’D[ ATH } TEST " {DUERAERD:
'SETTINGS PRYLOAD |SETTINGS| FUNCTION @ SETUP -
SETUP CONU_ SUBLAYER
NETWORK INTERFACE UNI
SCRAMBLING ON
STATUS: 4§§5
CONU FORE BACK MULTIPLE
SUBLRYER  GROUND GROUND WINDDN

3 Select SETUP as required.

4 If [SNVEREIWNTERY is selected then the NETWORK INTERFACE can be
selected ai[M] (N 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|[SEen

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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Cell Header at UNI

Bits
8 6 5 4 3 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 3 2 1 Bytes
VPI 1
VPI VCI 2
VCI 3
VCI PTI CLP 4
HEC 5

GFC - Generic Flow Control
VPI - Virtua Path Identifier
VCI - Virtual Channel Identifier
PTI - Payload Type

CLP - Céll Loss Priority

HEC - Header Error Control
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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 161 for a description of how to set up background traffic. The relative
distribution of background and foreground is described on page 162.

TRHNSMITTER UTPUT SDH ......................................
MATN  ISTRUCT * T (I JITTER " WORE
SETTINGS PAYLOAD : HARSIER : :
SETUP FOREGROUND
CELL STREAM HERDERS/PAYLOARD
GFC UPI UCI PTI CLP
5] 5] 32 000 %]
ATM PAYLOAD 27°23-1 PRBS
STATUS: A
MULTIPLE
WINDOMW
How To Foreground Setup

1 SetuptheTransmitter for ATM inthe MAIN SETTINGSfolder (See "Setting up
the Transmitter for ATM Payloads " page 154").

2 Selec{TRANSMIT) and th I SIYISSRINeRN folder as shown above, and set
the SETUP field t(FRZONNEHl - 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
IE3Ke=M as 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 [ USER]
byte. When making a jitter tolerance measurement, ¥ PRBS|
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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 isdescribed in ITU 0.191. The cell payload

consists of a4-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 whichis

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 1byte | 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.

TRANSMITTER OUTPUT SDH
WATN STRUCTD/ ATM _ |{ TITTER [ HORE
SETTINGS PAYLOAD :|SETTINGS|: :
SETUP BACKGROUND
CELL STREAM HERDERS
BG GFC UPI uClI PTI CLP
1 00 1 32 @88 @
Z 00 H 32 oee @
3 00 3 32 oo @
4 00 A 32 @o0 @
5 00 5 32 @e8 @
E 00 6 32 oee @
] 7 32 oo @
STATUS: 2
CONU FORE BACK MULTIPLE
SUBLAYER  GROUND GROUND WINDOW
How To 1 Setthe SETUPfield to [s¥NeIXelzIel8]NIn! .

2 Set CELL STREAM to and set up the Background Headers as
reguired, 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.
» Congtant Bit Rate (CBR)

» VariableBitrate (VBR)

» Unspecified Bit Rate (UBR)

» AvalableBit 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 cellsin 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 ratein 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 asimilar 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, alimited error performance test may be
performed using a fixed bandwidth CBR signal.

TRANSMITTER OUTPUT SDH
{HATN P STRUCT'D [ _ATH TITTER || HORE
'SETTINGS: PRYLORD |SETTINGS| : :
SETUP FOREGROUND
CELL STREAM DISTRIBUTION
SERVICE CER
CELLS/S KBITS/S
PEAK CELL RATE 353206 149759
COU TOLERANCE 10 ps
STATUS: dé%;
CONU FORE BACK MULTIPLE
SUBLAYER  GROUND GROUND WINDOW
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Setting up foreground

1 Setupthe Transmitter for ATM (See "Setting up the Transmitter for ATM
Payloads" page 154).

2 Inthe folder select SETUP as |[RelRI=eRel\li, CEL L
STREAM as and then the traffic parameters for the Virtual

Channel (VC) under test can be set up.

3 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 valueto 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 stressthe policing functions of the VVC 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 isthe average rate at which cellswill be transmitted.
Because the selected cell rate isimplemented 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 acell 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

Thisisthe number of cells transmitted at the peak cell rate, avalue which may vary
from the selected value due to cell delay variation.

Setting up background

How To 1 Selecting the SETUP as EYXXeIBINBY and CELL STREAM as
alowsthe 7 backgrounds to be set up. The payload
can be set up asan 8-bit user-sel ectabl e pattern for each background. The number
of cells per second on each background can also be set. Thisislimited 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.
TRANSMITTER OUTPUT SDH
MAIN {/STRUCT D[ ATM { TITTER |/ MORE
SETTINGS PAYLOAD | [SETTINGS| :
SETUP BACKGROUND
CELL STREAM PHYLOADADISTRIBUTION
FOREGROUND #BW 99.9
BG PAYLOAD CELLSAS KBITS/S
1 00000001 1] 1]
Z 00000010 ] 1]
3 00000011 '] ']
4 00000100 ] [}
5 00000101 1] 1]
6 00000110 ] 1]
T 00000111 '] 1]
FILL IDLE <BW 0.1
STATUS: 2
HERDERS PAYLD/ MULTIPLE
DISTR WINDOW
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 Cellsto
fill the remaining cells.
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Transmitting ATM Alarms

You can generate VP and VC AlS and RDI aarmsto verify the response of the
ATM Network under test, and also generate VP and V C Continuity check cellsto
keep the circuit alive during bursty traffic conditions.

Types of darms available are: VP-AIS, VP-RDI, VP-CC, VC-AIS, VC-RDI and
V C-CC. Thefollowing 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 figureillustrates an example where the ability of anetwork element
to recognize and respond to AlS and RDI alarmsis tested.

AIS/RDI Alarm Testing

TEST SET 1

TEST SET 2
AlIS
RECEIVER
TRANSMITTER ——®  NETWORK
ELEMENT
|————|
RECEIVER
TRHNSMITTER UUTFUT SDH ......................................
TEST MORE
FUNCTION . SETUP : :
TEST FUNCTION ERR & ALARM
ERROR ADD TYPE BIT
STREAM FOREGROUND
ERROR ADD RATE NONE
OAM ALARM TYPE | UP-RDI |
STATUS: A
OFF UP-RDI UP-CC MORE MULTIPLE
........ WINDOMW

1 Setupthe Transmitter for ATM (See "Setting up the Transmitter for ATM

Payloads" page 154).

2 Select the Transmitter [EINEYNeIeIN] folder, and select TEST FUNCTION

as [T

3 Movethedown cursor to OAM ALARM TY PE and select the alarm you require

to test your network element.

OAM cells are transmitted when the OAM ALARM TY PE has an alarm selected.
For VP or VC AIS, any channel with the same VP or VC is suspended and the OAM
cell istransmitted once per second. For VP or VC RDI the OAM cell isinterspersed

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 loss may be caused by transmission errors on the ATM header or more
importantly may arise due to congestion in ATM switches. Cell misinsertion may
also be caused by transmission errors on the ATM overhead. If errors cause the VP/
V C to be changed to another valid value, thiswill 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 cell. Cell errors caused by transmission impairments or faults within
Network Equipment need to be measured in adifferent way from bit errorsto 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 isrequired. Thistest signal isknown as
the test cell and 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.

TRHNSMITTER UUTFUT SDH ......................................
TEST | GUERHEAD THORE
FUNCTIDN . SETUP : :
TEST FUNCTION  ATM ERR & ALARM
ERROR ADD TYPE DOUBLE HEC
STRE FOREGROUND
ERROR ADD RATE NONE
OAM ALARM TYPE OFF
STATUS: Y%
SINGLE DOUBLE BIT ERRORED MORE MULTIPLE
HEC HEC CELL  ........ WINDOW

1 Setupthe(TRANSMIT ) pagefor ATM (See "Setting up the Transmitter for ATM
Payloads" page 154).
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2 Movetothe folder and select TEST FUNCTION to be
ATM B

3 Movethe down cursor to ERROR ADD TY PE and select the Error Type you
reguire.

When you select 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 errorsand verify that alost cell is recorded for each Double
HEC error. (To measure lost cells, select TESTCELL as the payload).

3 Addaburst of 2 SINGLE HEC errors and verify that one lost cell is recorded.
Thefirst error is corrected; the second is not.

4 Addaburst of 7 DOUBLE HEC errors and verify that LCD occursin the
Network Element.
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Viewing ATM Results

The ATM results can be viewed in avariety of ways on the RESULTS page.

RESULTS IGRGININTN]

CUMULATIVE

{ CELLS | DELAY

INON-CONF;| CELL |i PK-PK
i2-PT CDV.| ERRORS '

BIT i MORE

UALID FOR TEST CELL

ELAPSED TIME

PAYLOAD ONLY

CELL TRANSFER DELRY
MERN & ps
MAX b ps

00d 20h @0m 05s

STATUS:
TROUBLE TIMING

PDH ATH
SCAN CONTROL  RESULTS PRYLORD

Press the (RESULTS] key.
Select ESIVEZNTROYY in the RESULTS field.

A W N P

Move the right cursor to select the different types of errors and alarms.

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

5 errors give the number of errors which have occurred in total
since the last time RUN/STOP Jwas pressed. errors give the

number of errors which have occurred in the last measurement interval. This
measurement interval is set up on the results page When\ TIMING CONTROL

has been selected in the RESULTS field.

6 NNV is used to look at ATM alarms.
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Setting up the Receiver for ATM Payloads

The receiver rate and mapping can be set up to match the requirements of the ATM
network under test. At SDH, select arate from STM-0 to STM-16 Optical or PDH/
DSn rates of 34 Mbl/s, 2 Mb/s, DS3 or DS1.

To set the Transmitter and Receiver to the same interface settings choose [OTHER

SETTINGS CONTROL ja COUPLED B

RECEIVER INPUT SDH
MATN }STRUET’D ATH TEST | (DUERHERD:
SETTINGS| PRYLGAD | [SETT INGS FUNCT10N MONITGOR |
SIGNAL STM-16 OPT
MAPPING & AU-4 UC-4
L ATH
STH-11 1
TCM _PATH

TO_SET ATM SETTINGS, FIRST SELEET THE
'ATH SETTINGS' FOLDER ABOUE

STATUS:
140 Mb s BULK ATH MULTIPLE
FILLED WINDOW
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Press(RECEIVE] and select from g SDH |
Select the SIGNAL rate.

Select required MAPPING with ATM as a payload.
Use(SET] to bring up the popup application diagram (only appliesto SDH

mapping). This allows an alternative way of selecting the appropriate mapping.

Use the cursor keys to navigate through the popup application diagram.

—
Use cursor kKews to make selection. Fress SET Lo accept settings.
Al Lawer Fauload Lawer
Selection Selection
ATH

—4— 4
STH-n AU-4- 16 WC-4- 160 EULKE FILLED
4 F
Al—4—4c VE—4—4c BULK FILLED

ATH
140Mo-'s
BULE FILLED

AUG AL-4 vC—4

ATH
St

0s3
BULE FILLED
TUGZ k4 TU-z P4 V-2 BULE FILLED

/s ASYNC
/s FLOAT
BEULK FILLED
D51 ASYNC
D51 FLOAT
BEULK FILLED

0]

0]

STATUS: A

SINGLE
WINDOW
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Setting up the Receiver ATM signal

You can set up the ATM receiver signal to suit the network under test.

RECEIVER INPUT SDH
TTHATH ESTRUET’D[ ATH } JITTER ™ HORE
‘SETTINGS: PRYLOAD |SETTINGS| : :
SETUP HEADERS/PAYLOAD
CELLS SELECTED FOR TEST up
CELL HERDER GFC  UPI ucl PTI CLP
¥ ® USER [T
ATM PAYLOAD 2~15-1 PRBS
STATUS: 4§§5
CONU HERDERS/  POLICING MULTIPLE
SUBLRYER  PRYLORD WINDDN

1 Select the Receive rate and mapping. (See "Setting up the Receiver for ATM
Payloads" page 170).

2  Select the INIVES=amiIN[elsq folder.

3 Select SETUP as [SRINVISVEIWNEERY, or
(See "Policing ATM Traffic" page 174).

4 |If is selected then the network interface can be selected as
UNI or NNI (see diagrams 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) alows the correction of asingle header error. To simulate atypical ATM
receiver it should be switched ON.

5 If EERSENTEOI) s selected the CEL LS SELECTED FOR TEST can be
set up. To test a Virtual Path, select and set the VPI value. Totest aVC,
select and set the VPI and VCI. For specidist applications, you can select
mode to give complete flexibility in setting up the receiver.
cellsis used to give aquick indicator of thetotal cells bandwidth
being used.
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Select VP or VC for most test applications. ATM aarms are only monitored if VP or
VC is selected.

6 To measure error or delay performance of the ATM connection, select
EE3KE=N os 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 select [&3s§] or
BE=ENAE- When making ajitter tolerance measurement, select BRER-

Cell Header at UNI

Bits
8 7 6 5 4 3 2 1 Bytes
GFC VPI 1
VPI VCI 2
VCI 3
VCI PTI CLP 4
HEC 5
Cell Header at NNI
Bits
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.

RECEIVER INPUT SDH
TTRRATN ESTRUET’D[ ATH } FITTER 1 HORE
'SETTINGS PAYLOAD |SETTINGS ; ;
SETUP POLIC ING
SERVICE CBR
PEAK CELL RATE 353206 cells’s
CDV TOLERANCE 18 ps
STATUS: o
CONU HERDERS/ POLICING MULTIPLE
SUBLAYER  PAYLOAD WINDOW

1 Setupthe Transmitter for ATM (See "Setting up the Transmitter for ATM
Payloads" page 154).

2 Set up the Receiver for ATM (See "Setting up the Receiver ATM signal "
page 172).

3 Select the ISTISSRING folder.
4 Select SETUPas [EIRIINEN .

5 Totest aContinuous Bit Rate (CBR) service select the service [&=Ig]]. 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 trafficis policed in asimilar 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 ispoliced in asimilar
manner to CBR and so you can select CBR to police ABR traffic that is not
changing.

6 Totest aVariable Bit Rate (VBR) service select [NEIRJ]- Then set up the
SUSTAINABLE CELL RATE, the PEAK CELL RATE, the MAXIMUM
BURST SIZE and the CDV TOLERANCE (See page 163 for definitions).

7 If thereceived 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 169.
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Measuring ATM Delay Performance

Cell delay can be a problem in any two-way communication system, for examplein
voice communications, conversation becomes increasingly difficult as path delays
increase. In asimilar 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 changesin 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. (Thisresultsin cell loss and the
corresponding corruption of the data being carried. If the clock used to generate the
CBR datais derived from the incoming data (adaptive clock method), excessive
CDV may cause the PLL to lose lock). CDV may aso 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.

176



ATM Operation
Measuring ATM Delay Performance

A
Sample count Max cell transfer delay
with CTD value | -------------"=---=---=----=--------mmoomoooo >
flx) Peak-to-peak 2 point CDV
€~ >

Mean cell transfer delay

/ Absolute cell
0 transfer delay
Cell transfer )
delay threshold
Cel 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 O.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 O.191 test cell.
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How to 1 Setupthe(TRANSMIT ) pagefor ATM see "Setting up the Transmitter for ATM
Payloads" page 154.

TRANSMITTER OUTPUT SDH
i MAIN ESTRUET’D[ ATH } JITTER || MORE
(SETTINGS: PRYLOAD | |SETTINGS|
SETUP FOREGROUND
CELL STREAM HERDERS/PAYLOAD
GFC  UPI UCl PTI CLP
"] "] 32 oo "]
ATH PAYLOAD TEST CELL
STATUS: i
TEST 2715-1 2723-1 USER MULTIPLE
CELL PRES PRES BYTE WINDOW

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

3 Select RESULTS and view the Delay and CDV results, an exampleis given
bel ow.

RESULTS  ATM PAYLOAD ERROR SUMMARY

RESULT TYPE COUNTS
BIT N/A
CORRECTED HEC Q
NON-CORRECTED HEC ]
LOST CELLS ]
ERRORED CELLS E

MISINSERTED CELLS
NON-CONFORMING CELLS

MEAN CELL TRANSFER DELAY 12
MAX CELL TRANSFER DELAY 13
2-PT COU 1
PLCP BIP NAA
ELAPSED TIME 00d @0h BOm 40s

STATUS: o
ERROR CUMUL SHORT ALARM MULTIPL
SUMMRRY  RTIUE TERM SECONDS WINDOW

Note: Delay measurements such as mean cell transfer delay are only valid if you
perform around trip measurement, that is, when atransmitter and receiver arein 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 AlS and RDI aarmsto verify the response of the
ATM Network under test, and also generate VP and V C Continuity check cellsto
keep the circuit alive during bursty traffic conditions. Set up the OmniBER to
generate AlS or RDI alarms and check the ability of your network element to
recognize and respond to alarms.

RESULTS  ATM PAYLOAD ERROR SUMMARY
RESULT TYPE COUNTS

BIT N/A
CORRECTED HEC

NON-CORRECTED HEC

LOST CELLS

ERRORED CELLS
MISINSERTED CELLS
NON-CONFORMING CELLS
MEAN CELL_ TRANSFER_DELRY

o088

MAX CELL TRANSFER DELAY 81493293
2-PT CDU 19036913
PLCP BIP N/R
ELAPSED TIME 00d 00h 00m 27s
STATUS:
ERROR CUMUL SHORT ALARM MULTIPLE
SUMMARY ATIVE TERM SECONDS WINDOW

1 Setupthe(TRANSMIT ] pagefor ATM (see "Setting up the Transmitter for ATM
Payloads" page 154).

2 Set up the Transmitter to generate ATM alarms (see "Transmitting ATM Alarms
" page 165).

VPALARMSWILL ONLY BE DETECTED IF THE CELL SELECTED FOR
TEST ISVPORVC.

VC ALARMSWILL ONLY BE DETECTED IF THE CELL SELECTED FOR
TEST ISVC.

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

4 Onthe(RESULTS] page select RESULTS as ISR
ALARM SECONDS }
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ATM Service Disruption

The ATM service disruption test measures the time during which 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 atemporary 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 isaspecial 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.

TRANSHITTER OUTFUT SDH RECEIVER INPUT SDH

£ HAIN_ GSTRUCT'LE[ ATH _ |¢ TITTER i HORE :||f HAIN GSTRUCT'LE[ ATH _ |{ TITTER i HORE |
ISETTINGS!IFAYLOAD JSETTINGS( i f||ISETTINGSIFAYLOAD JSETTINGS( i H
SETUP FOREGROUND SETUP HEADERS.PAYLORD
CELL STREAM HEADERS.FPAYLOAD

CELLS SELECTED FOR TEST ALL USER

GFC WP w1 FTI  CLP CELL HERDER GFC  WPI i T FTI CLP
a o 32 000 o b3 i USER [aD TR

ATM PAYLORD TEST CELL ATM PAYLORD TEST CELL

RESULTS INEEENER

FUNCTION SETTINGS CONTROL

TRANSHITTER AND RECE IVER COUFLED

LONGEST P.837ms RECEIVER COUFLED TO TRANSHITTER
SHORTEST P.BPP9ms ATM HEADER YALUES NOT COUPLED

LAST 2.088ms

ELAPSED TIME 00dl OOk O0m 465

STATUS:
TROUELE TIMING SDH ATH MORE SINGLE
SCAN CONTROL  RESULTS PRYLOARD  ........ WINDOW

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

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 154).

2 Inthe ATM SETTINGS folder set up the required service and traffic
distributions. (See "Setting Foreground Traffic " page 159, "Setting
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Background Traffic" page 161 & "Setting Foreground and Background
Distributions " page 162).

3 Set up the Receiver for ATM. (See "Setting up the Receiver for ATM Payloads
" page 170).

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
isclear of errors).

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

7 Gotothe RESULTS page. In thefirst RESULTS field select
and note the duration of the service disruption. Available measurements are
LONGEST burst, SHORTEST burst and LAST burst.
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Packet over SDH (POYS)

For POS operation you must have option 310 installed. Option 310 offers POS up to
2.5 Gb/swith a37718A Mainframe, up to 622 Mb/swith 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.



Packet over SDH (POS)
POS Protocol Stack

POS Protocol Sack

POS technology can be found in the line cards of high speed routers. It is alayer 2
protocol that maps IP packets into the SONET/SDH frame. Dataisfirst of al

segmented into an | P datagram that includes the 20-byte header. This datagram is
encapsulated via PPP packets and framing information is added with HDL C-like
framing. Gaps between frames are filled with flags (7E). Theresulting datais
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)

* * Layer 2-
LCP IPCP (RFC 1332) Link L ayer
Link Access PPP
Control (RFC 1661)
l l
HDLC HDLC CiscoHDLC
Framing (RFC 1662,
RFC 2615) |
Payload _ 23
Scrambling Payload Scrambling: SSS (1+x™°)
I
SONET SDH
(GR-253-CORE) (G707) Layer 1-
Physical Layer

51Mb/s | 155Mb/s 622Mbl/s 2.5Gh/s

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

The transmitter rate and mapping can be set up to match the requirements of the
equipment under test. At SDH, select arate from STM-0to STM-16 optical.

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

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

SSRieEYSe e [SeIVEN=S]. This causes the receiver to be configured to

the same settings as the transmitter.

TRANSMITTER ODUTPUT SOH RECEIVER INPUT SDH
HAIN |STRUCT'Li POS i TITTER i HORE MAIN_ |STRUCT'DE POS i TITTER §f MORE |
SETTINGS|PAYLOAD (SETTINGS: i | [ISETTINGS|PAYLOAD HSETTINGS: o
SIGMAL STH-16 OPT 1S5S0 0N IMTERMAL SIGNAL STH-16 OFT
CLOCK  INTERMAL
FREULENCY OFFSET OFF
FOREGROUND
MAFF ING AU-4-16C WC—4—16C HAFF ING Al-4-16C WC—4-16C
FOS FOS
TCHM PRTH ] TCH PATH ol

P
TO SET_POS SETTINGS, FIRST SELECT THE
P05 SETTINGS’ FOLDER ABCWE

FF
T0 SET POS SETTINGS, FIRST SELECT THE

‘POS SETTINGS® FOLDER AEBOWE

RESULTS POS PAYLOAD RESULT SUHMARY
RESULT TYPE COUNTS

HOLC FRAHES 6. 334E+07
HODLC FCS ERRORS u]
IP DATAGRAMS 6.394E+07

o

IP HEADER ERRORS
=1

EBIT ERROFR: a

ELAPSED TIME 00cl 00k O0m 10s

FUNCTION

SETTINGS CONMTROL

TRANSMITTER AND RECEIVER
RECEIVER COUFLED TO TRANSHITTER

COUPLED

STATUS:
BULK POS
FILLED

A

SINGLE
WINDDW

1 Pressthe(TRANSMIT ) key and select ERN-
2 Select the SIGNAL rate.

3

If Option 106, Dual Wavelength optical module, is fitted and an optical rateis
chosen, choose the required wavelength (1550 or 1310).
If STM-0 is chosen, choose the required interface level (CROSS-CONNECT,
HIGH or LOW).

Choose [INI=IVN unless REEVEYIeNIE is required. If REEEEYONIE is

chosen, see "Setting SDH THRU Mode" page 38.
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kb/s, BITS 1.5 Mb/s or 10 MHz REF).

5 If required choose the FREQUENCY OFFSET value. See “Adding Frequency

Offset to SDH Signal” page 64.

Payload M appings

The payload mappings available for POS in SDH are: VC4-16¢, VC4-4c, VC-4 and

VC-3.
6 Select required MAPPING and then sel[ZeEl}

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

Alternatively, us€SET] to bring up the popup application diagram:

Use cursor Kews to make selection. Press SET to accept settings.

AU Lawer
Selection

[P
AU-4— 160

STH-n WC—4-16C

Fauload Lauer
Selection

FOS
BULKE FILLED

FOS

[Pz ]
BULK FILLED

AL-4-4C H YC—4-4C I

FOS
140Mk"s

A4 I

BULKE FILLED

FOS
Sdtass

033
BULKE FILLED

BULKE FILLED

ZMias's ASYMNC
ZMiass FLOAT
BULE FILLED

051 ASYMNC
051 FLOART
BULK FILLED

STATUS:

Use(=) and4=] to move between AU Layer Selection and Payload Layer
to set your selection.

Selection. Us¢4 ] arldd) to set the mapping(a&d)

7 Select the STM-n channel under test.

8 Select th{[JARINEE pageand set up as described in the following pages:

A

MULTIPLE
WINDOW
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Setting HDL C Framing, Scramblingand HDLC
Frame Check Sequence

Description PPP in HDL C-likeframing

PPP encapsulated packets are mapped into frames. HDL C-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 HDL C flags of
TE.

Two framing formats are provided.
* PPPinHDLC 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.

Table 6 Frame Structure for PPP in HDLC and Cisco HDLC
Flag Address Control Protocol dat;F;ram FCS Flag
8bits | 8 bits 8 bits 16 bits variable | 92| g pits
EET(IZH OX7E OxFF 0x03 0x0021 Ox7E
S0 o’E Ox0F 000 0x0800 OX7E
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Scrambling

The purpose of POS scrambling is to ensure that malicious users cannot bring down
anetwork 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 HDL C-like framed
PPP packets into the SONET/SDH frame

Frame Check Sequence

The FCS (Frame Check Sequence) isa CRC checksum and is used to protect the
entire frame and give an indication of traffic integrity.

The FCSvaue is calculated over al bits of the address, control, protocol, datagram
and padding fields. It does not include the flag fields or the FCSfield 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 185.

2 Select theFeENSARINIEE folder as shown below:

TRANSMITTER OUTPUT SDH
MAIN ESTRUET’Dq POS “'IITTER'E MORE
SETTINGS PAYLOAD :|SETTINGS|: :
HOLC FRAMING PPP / HDLC
SCRAMBLING OH
HDLC FCS CRC-32
PPP PROTOCOL IP
SETUP IP PRYLORD
PAYLORD ARSS
STATUS:
PPP/ CIsco MULTIPLE
HDLC HDLC WINDOMW

3 Setthe HDLC FRAMINGield to |FEIEPE or [N as required.
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4 Set SCRAMBLING to or asrequired.

If you select then scrambling is performed during insertion into the
SONET using an x*3+ 1 polynomial.

Notethat the Scrambling OFF/ON sel ection affectsthe value of the C2 Overhead
Byte asfollows:

» 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 SettheHDLC FCS (Frame Check Sequence) field to or
as required. Note that is not available for VC4-16c at 2.5Gb/s.
CRC-32 isusually the recommended selection.
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Setting | P Packet (Datagram) Length and Inter-
Packet Gap

Both the I P datagram length and the Inter-packet gap are settable

TRANSMITTER OUTPUT SDH

MAIN {/STRUCT'Di( POS i TITTER MORE
SETTINGS PAYLORD :/SETTINGS(:

HDLC FRAMING PPP ¢ HDLC

SCRAMBLING ON

HDLC FCS CRC-32

PPP PROTOCOL
SETUP

1P
PACKET SI1ZE/GAP

IP DATAGRAM LENGTH
INTER PACKET GRP

USER
40 OCTETS
USER
1 OCTETS
PRCKET RATE 6112653  PACKETS/S

STATUS:
PKT 1P IP 1P MULTIPLE
SIZE/GAP HERDER ADDRESS PRYLORD WINDOW

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 185.

2 Select the eERHRINEE folder as shown above.
3 Set the SETUP field tINS AR VASeT

| P Datagram Length
4 Select the IP DATAGRAM LENGTH field.
5 Choose the IP DATAGRAM LENGTH. There is a choice of:

[USER lIRANDOM [l 7:4:1 B

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).

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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The IP datagram size is varied randomly between minimum & maximum limits.

The minimum datagram size is settable between 20 and 63 octets.
The maximum datagram size can be set to one of the following values:

e 127

e 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 I nter-Packet Gap

6 Choose the INTER PACKET GAP required, you can select e[=:} 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 is fixed at 1.
The maximum Inter-packet gap size can be set to one of the following values:

e 4

e 32

e 1024

. 220

. 2301
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 (STM-0e/STM-1/STM-4/STM-16).
» Packet (datagram) size.

* HDLC byte stuffing.

 Inter - packet gap

Please refer to “What determines the packet rate?” page 209 for a detailed
description on how Packet Rate is calculated.
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Setting | P Header

Note 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 185.

2 Select the([ JOARINEE folder as shown below:
3 Set the SETUP field [N

TRANSMITTER OUTPUT SDH
MAIN ESTRUET’Dq POS “'IITTER'E MORE
SETTINGS PAYLOAD :|SETTINGS|: :
HOLC FRAMING PPP / HDLC
SCRAMBLING DN
HDLC FCS CRC-32
PPP PROTOCOL IP
SETUP [P HEADER
TYPE DF SERVICE 00000000
FLAGS 000
TIME TO LIVE B4
PROTOCOL TCP (B)
STATUS:
PKT 1P 1P 1P MULTIPLE
SIZE/GAP  HERDER  ADDRESS  PAYLOAD WINDOMW

4 Select the TYPE OF SERVICE 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 Select the TIME TO LIVE 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 | P 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 185.

2 Select theZeEFEIARIYIeE folder as shown below:

TRANSMITTER OUTPUT SDH
WHTH STRUET’D[ FOS } FITTER™ HORE
SETTINGS PAYLOAD |SETTINGS|
HDLC FRAMING PPP ¢ HDLC
SCRAMBLING o
HDLC FCS$ CRC-32
PPP PROTOCOL 1P
SETUP 1P ADDRESSES
SOURCE ADDRESS 15.144.180.205
DESTINATION ADDRESS 15.144.180.205
STATUS: A
PKT IP IP IP MULTIPLE
SIZE/GAP  HEADER  ADDRESS  PAYLOAD WINDOW

3 Setthe SETUP field t[[JABIREERY and set up the Source and Destination
Addresses.
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Setting | P 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 185.
2 Select th(FSFARINEE folder as shown below.

TRANSMITTER OUTPUT SDH
WHTH STRUET’D[ FOS } FITTER™ HORE
SETTINGS PAYLOAD |SETTINGS|
HDLC FRAMING PPP ¢ HDLC
SCRAMBLING o
HDLC FCS$ CRC-32
PPP PROTOCOL IP
SETUP 1P _PRYLOAD
PAYLOAD 2~23-1 PRES
POLARITY INUERT
STATUS: A
PKT IP IP IP MULTIPLE
SIZE/GAP  HEADER  ADDRESS  PAYLOAD WINDOW

3 Setthe SETUP field t[[NReINs] -
The IP Payload selections offered are:
« 2231 PRBS. (The PRBS can be non-inverted or inverted.)

All Ones.

All Zeros.

OxAADBS pattern

16-bit or 32 bit (BIN or HEX) user selectable word.

Set the PAYLOAD FIELD asrequired. Note that your choice of payload can
affect the stability of the Packet Rate value (due to HDL C stuffing). To eliminate
any uncertainty due to stuffing you should choose carefully the IP header and
payload so that no stuffing takes place. Selecting afixed word instead of aPRBS
is recommended.
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Adding POS Alarms

In the OmniBER receiver the front panel HDLC LOSS LED illuminates whenever
thereareno valid HDL C frames and no HDL C flags. The HDLC LINK LOSS alarm
provided here allows you to simulate the condition when no valid HDL C frames/
flags are present.

aa A W0 DN

TRHNSMITTER DUTPUT SDH ......................................
TEST | GUERHEAD WORE
FUNCTION SETUP
TEST FUNCTION  POS ERR & ALARM
ERROR ADD TYPE BIT
RATE NONE
ALARM TYPE HDLC LINK L0355
STATUS: A
OFF LINK MULTIPLE
LOSS WINDOW

This procedure assumes you have already selected a POS payload on the MAIN
SETTING page, see “Setting up the Transmitter for POS Payloads” page 185

Press th€TRANSMIT ] key and sel (ol
Select thejf=lSNeAe]Y] folder as shown.
Set the TEST FUNCTION field to POS.

Set the ALARM TYPE field t((eigall oM XSS
Selecting[NNZYWeEEY logically inverts the 7E hex flag by transmitting the
value 0x81 in all octets.
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Adding POSErrors

This procedure assumes you have already selected a POS payload on the MAIN
SETTING page, see “Setting up the Transmitter for POS Payloads” page 185

Press théTRANSMIT ) key and sel (]
Select thejf=lZSNealelN] folder as shown:
Set the TEST FUNCTION field el

TRHNSMITTER DUTPUT SDH ......................................
TEST | GUERHEAD WORE
FUNCTION SETUP
TEST FUNCTION  POS ERR & ALARM
ERROR ADD TYPE
RATE 1E-5
ALARM TYPE OFF
STATUS: A
HDLC IP BIT MULTIPLE
FCS CHECKSUM WINDOW

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:

HDLC FCS (CRC-16/CRC-32) errors.
Mode: Single (viafront panel SINGLE key) or Rate (1E-3).

IP Header CHECKSUM Errors.
Mode: Single or Rate (1E-3).

BIT (IP Data) Errors

Mode:- Single or Rate

Rate= 1E-n wheren=3t0 9

Note: BIT isdisabled when |P 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 SDH, select arate from STM-0 to STM-16 Optical.

To set the Transmitter and Receiver to the same interface settings choose [OTHER
SSpieEXele izl [elelVZN=h]. This causes the receiver to be configured to

the same settings as the transmitter.

RECEIVER INPUT SDH

MAIN }STHUET’D POS JITTER MORE
SETTINGS| PAYLOAD SETTINGS

SIGNAL STM-16 OPT

MAPPING = AU-4-16C UC-4-16C
POS

TCM PATH OFF
T0 SET POS SETTINGS, FIRST SELECT THE
‘POS SETTINGS' FOLDER RBOVE

STATUS:
BULK POS
FILLED

Press [RECEIVE) and select [EaER -
Select the INIXINEI=SRINe] folder.

Select the SIGNAL rate.
Select required MAPPING with POS as a payload.

A W N P

As an alternative, use(SET] to bring up the popup application diagram. Usethe
cursor keys to navigate through the popup application diagram (see next page).
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—
Use cursor Kews to make selection. Press SET to accept settings.

A Lawer
Selection
[PET——
STH-n AU—4-16C YC—4—16C

Fauload Lawer
Selection

FOS
BULE FILLED

FOS

AL—4-4C P—|uc—4—4c

[FOs 1]
EULK FILLED

FOS

lHUG AL—4

140Mkos
BULE FILLED

FOS
S4Hlos

| STH—DI }HU—S I

TUGZ k—|TU—2 +—|UC—2 BULE FILLED

033
BULE FILLED

ZMios ASYMNC
cHios FLOART
BULE FILLED

D51 ASYMC

051 FLOAT

| BULKE FILLED
——

STATUS:

5 Continue to the next task “Setting up the Receiver POS signal” page 199 for

advice on setting up the receiver POS signal.

A

MULTIPLE
WINDOW
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Setting up the Receiver POS signal

You can set up the POS receiver signal to suit the equipment under test.

RECEIVER INPUT SDH
[ MAIN 'ESTRUET’D[ POS } JITTER || MORE |
SETTINGS PAYLOAD |SETTINGS| : i
HODLC FRAMING PPP / HDLC
DESCRAMBL ING ON
HDLC FCS CRC-32
PPP PROTOCOL 1P
PAYLOAD | AH55 |
STATUS:
2~23-1 ALL ALL ARSS MORE MULTIPLE
PRBS DNES ZEROS ... WINDOW

1 Select the Receive rate and mapping, see "Setting up the Receiver for POS
Operation " page 197.

Select the [eEESARIINERN folder.
Set HDLC FRAMING to or [ anRel as required.

Set DESCRAMBLING to or IFERL
Set HDLC FCSfiddto d CRC-32 |

Set the PAYLOAD field to one of the following:
.
.
AAS5
y
y

. o 01~ W N
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Viewing POS Results

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

RESULTS POS PAYLOAD RESULT SUMMARY

RESULT TYPE COUNTS

HDLC FRAMES 6.418E+07

HDLC FCS ERRORS 1}

1P DATAGRAMS 6.418E+07

1P _HEADER ERRORS 4}

BIT ERRORS

ELAPSED TIME 00d 00h @0m 10s
STATUS: A
TROUBLE TIMING SDH POS MORE MULTIPLE

SCAN CONTROL  RESULTS PAYLORD  ........ WINDDW

1 Pressthe RESULTS) key.
2 Select ISR in the RESULTS field.
3 gives asummary of all possible POS measurements and

errors/counts and can be set up to be read as counts (total in measurement
interval) or ratiog/rates.

4 errors give the number of errors and counts which have
occurred in total since the last time | RUN/STOP Jwas pressed.

5 errors give the number of errors and counts which have
occurred in the last measurement interval . This measurement interval isset up on
the results page when |IYIINeXe]iizle]l has been selected in the RESULTS
field.

6 INENIVEEeeINBEN is used to look at POS alarms.
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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
SDH.

Many L 1/L 2 chipsets and line cards support SDH channelization. Typical
configurations are;

* 3 AU3channelsinan STM-1 OPT

* 4 AU-4 channelsin an STM-4 OPT

* 4 AU-4-4c channelsin an STM-16 OPT
* 16 AU-4 channelsin an STM-16 OFT.

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 asingle channel (with the other
channels filled with a background payload) or over the full SDH bandwidth
(concatenated mode).

Core Router

1 Setthe Transmitter and Receiver to the same interface settings by choosing

OTHER) EARINEXSINIeM [eI[ZN=0]. This causes the receiver to be

configured to the same settings as the transmitter.
2 Pressthe(TRANSMIT ) key and select 38l
3  Select the folder.

4 Select the SIGNAL rate, CLOCK and FREQUENCY OFFSET asrequired.
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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.
Thefigure below gives an example where the channel under test isSTM-1(9) in
an STM-16 signal.

TRANSMITTER DUTPUT SDH
k MAIN FSTRUET’D? POS i JITTER |

ETTINGS|PAYLOAD | SETTINGS |

MORE

SIGNAL STWM-16 DPT 131@ ON  INTERNAL
CLOCK  INTERNAL
FREQUENCY OFFSET  OFF

FOREGROUND
MAPPING ®  AU-4 UC-4

POS
STH-1HIENE
TCH PATH

OFF
TO SET POS SETTINGS, FIRST SELECT THE
!POS SETTINGS' FOLDER ABOUE

STHT%S: A

2 3 3 MORE MULTIPLE
........ WINDOW
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Fully Exercising POS Hardwar e 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 718 you generate traffic profiles to successfully exercise POS
hardware using the methods described. The following figure illustrates the traffic
profiles offered in the OmniBER 718.

Uniform | [

Random gap | [_J s 3 s ==

Randompkt | ) E_m O E3 E= O BE_—_==

size

Random pkt
Siiz;;’; E2 O E = | .| 0O B3

! 00000000000 COJ00000O00OoO oo

distribution

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.
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Minimum sizes are particularly important for stresstesting hardware. This minimum
size can be set equal to the minimum allowed by the hardware.

The probability of a packet with a particul ar size (between max and min.) is roughly
equal for all packet sizes (see following figure).

An 'equal’ probability
=] ~ Settable
= max. ,
3 ' Datagram size
s |
Settable min. .
20 63 127 511 1023 8191 65,535

Random packet gap

Ransom packet gaps can be generated with roughly equal probability between 1
octet and maximum. Setting alower maximum value will increase the average
packet rate.

4 An 'equal’ probability Settable
max.
z v
3 i
= i Inter packet
= '\ gap size
1 4 32 1024 2720 2730-1
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Transmit an | P packet that gener ates maximum stresson the circuit under test.

An ideal way to generate the maximum stress on circuits under test is to transmit an
I P packet which has both a random packet size and gap. You can do this with the
OmniBER, and an example is given below.

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 185.

2 Select thelelESI=uilNlelsy folder.

3 Set upthe POS SETTINGS page, an example is given below.

TRANSMITTER OUTPUT SDH

MAIN STRUET’D[ PDS } JITTER | MORE
SETTINGS PAYLORD |SETTINGS|

HDLC FRAMING PPP ¢/ HDLC
SCRAMBL ING ON
HDLC FCS CRC-32
PPP PROTOCOL 1P
SETUP PACKET SIZE/GAP

IP DATAGRAM LENGTH RANDOM
RANGE FROM 2@ TO 8191 OCTETS
INTER PACKET GAP RANDOM

RANGE FROM 1 TO 4 OCTETS
PACKET RATE 72275  PACKETS/S
STATUS: A
USER RANDOM Tih:l MULTIPLE
LENGTH LENGTHS LENGTHS WINDDW
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Transmit | P data that more closely resemblesreal traffic (7:4:1 distribution)

Frequency
-

1
Q
40 552 1500

Packet size

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 718 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.

TRANSMITTER OUTPUT SDH
[ MAIN 'ESTRUET’D[ POS } JITTER || MORE |
SETTINGS PAYLOAD |SETTINGS| : i
HOLC FRAMING PPP / HDLC
SCRAMBLING ON
HDLC FCS CRC-32
PPP PROTOCOL 1P
SETUP PACKET SIZE/GAP
IP DATAGRAM LENGTH
INTER PACKET GAP RANDOM
RANGE FROM 1 TO 4 OCTETS
PACKET RATE 867415  PACKETS/S
STATUS:
USER RANDOM Tihil MULTIPLE
LENGTH LENGTHS  LENGTHS WINDOW
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Throughput Testing

Packet over SDH 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 | P 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 | P 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, thisis explained in the following text.

TRANSMITTER OUTPUT SDH
MAIN STRUET’D[ POS } JITTER MORE
SETTINGS PAYLOAD |SETTINGS]

HDLC FRAMING PPP ¢/ HDLC
SCRAMBL ING ON
HDLC FCS CRC-32
PPP PROTOCOL 1P
SETUP PACKET SI1ZE/GAP

IP DATAGRAM LENGTH

USER
75 OCTETS
INTER PACKET GAP USER

17 OCTETS
PACKET RATE 2995200  PACKETS/S
STATUS: A
PKT IP IP [P MULTIPLE
SIZE/GAP HERDER ADDRESS PAYLORD WINDDW
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What determines the packet rate?

e Channel bandwidth (STM-0e/STM-1/STM-4/STM-16).
* Packet size.

HDL C byte stuffing.

Inter packet gap.

Available bandwidth

The avail able bandwidth (in bytes/second) for packet transmission for each channel
isasfollows:

« AU-3 6048000

« AU4 18720000

* AU-4-4C 74880000

* AU-4-16C 299520000

Packet Size

For 1P, the packet size is specified in terms of the | P 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
sizeis 75+ 4 + 4 = 83 bytes.

The packet size may be further modified by HDL C stuffing. Thiswill 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 299520000 + (83 + 17) = 2995200 pkts/
sec. However, dueto the effects of HDLC stuffing, this figure may be dightly
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 Pressthe(TRANSMIT ) key and select [Eal].

2 Seectthe folder and set up the page as shown below, with a
POS payload selected.

TRANSMITTER OUTPUT SDH

MAIN |!STRUCT'D: POS ! JITTER MORE
SETTINGS| :PAYLOAD : SETTINGS:: H

SIGNAL S$TM-16 OPT 1318 ON  INTERNAL
CLOCK  INTERNAL
FREQUENCY OFFSET  OFF

FOREGROUND
MAPPING @ AU-4-16C UC-4-16C

TCM PATH OFF
TO SET POS SETTINGS, FIRST SELECT THE
*PDS SETTINGS' FOLDER RBOVE

STATUS:
BULK POS MULTIPLE
FILLED WINDOW

3  Select the 2o EsI=amiINefsq folder.

4 Setthe SETUPfield to
5 Select afixed word pattern as the payload (AA5S5 for this example).

TRANSMITTER OUTPUT SDH
MAIN :STRUCT'D | POS ¢ JITTER MORE
SETTINGS :PAYLOAD : JSETTINGS(: H
HDLC FRAMING PPP ¢ HDLC
SCRAMBL ING ON
HDLC FCS CRC-32
PPP PROTOCOL 1P
SETUP IP PAYLOAD
PAYLORD T
STATUS:
2723-1 ALL ALL ARSS USER MULTIPLE
PRES ONES ZERDS WORD WINDOW
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6 Set the SETUP field to XS AERTA -

7 Set the IP datagram length and inter packet gap as shown below.

TRANSMITTER OUTPUT SDH
HATH STHUET’D[ POS } FITTER" " HORE
SETTINGS PAYLOAD |SETTINGS

HDLC FRAMING FPP / HILC
SCRAMBL ING N
HDLC FCS CRC-32
FPP PROTOCOL 1p
SETUP PRCKET S1ZE/GAP

IP DATAGRAM LENGTH

USER
75 OCTETS
INTER PACKET GAP USER

17 OCTETS
PACKET RATE 2995200  PACKETS/S
STATUS: A
PKT IP IP [P MULTIPLE
SIZE/GAP HERDER ADDRESS PAYLORD WINDDW

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 asimple and effective way of checking for missing packets or
corrupted packets that are dropped. The method used is to transmit aPRBS in the
POS payload part of al the IP packets and check that the PRBS arrives at the
receiving port error free. A lost or corrupted packet will result in aburst of errors at
the OmniBER receiver.
Thefigure 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
losswill result in errors which can be measured in the OmniBER.

Continuity check

_- Bit pattern running throughout packets «

- ~
- ~
- ~

————— E3 B3 E3 E3 & == By

A

packet 108t

Pattern sync loss

Setting up the OmniBER to perform a Continuity Test
How To 1 Set the Transmitter and Receiver to the same interface settings by choosing

OTHER|, ‘ SETTINGS CONTROL § COUPLEDE
2 Pressthe[ TRANSMIT ] key and select [ 3[Rl

3 Select a POS payload on the page, see “Setting up the
Transmitter for POS Payloads” page 185
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4 Select the [geRI=anl\[eXsy folder.

5 Setthe SETUPfield to and select a suitable payload, for this
example we have chosen a 2"23-1 PRBS as shown below.

TRANSHMITTER OUTPUT SDH
MAIN {STRUCT'D/[ POS JITTER MORE
[SETTINGS PAYLOAD |[SETTINGS| i
HDLC FRAMING PPP / HDLC
SCRAMBL ING ON
HDLC FCS CRC-32
PPP PROTOCOL IP
SETUP 1P PAYLOARD
PAYLOAD 2"23-1 PRBS
POLARITY TNUERT
STATUS:
2723-1 ALL ALL ARSS USER MULTIPLE
PRES ONES ZERDS WORD WINDOW

Check continuity by adding POS errors and verifying that the correct alarms and
errors are received by the OmniBER.

6 Select the folder and set up as shown below.

TRANSMITTER OUTPUT SDH
TEST |/DUERHERD [ MORE |
FUNCTION SETUP |
TEST FUNCTION  POS ERR & ALARM
ERROR ADD TYPE BIT
RATE
ALARM TYPE OFF
STATUS:
NONE 1E-3 1E-4 1E-5 MORE MULTIPLE

........ WINDOW
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7 Press|RUN/STOP | to start the measurement.

8 Viewtheresultsonthe(RESULTS), [HOSR:N{Ne)-\o Ml page. An exampleisgiven
below.

SDH RECEIVER IN SOH
TEST |dvERHEFDE 0 FORE FAIN | STRUCT D FOS TITTER & HORE
IFUNCT 10N SETUP [SETTINGS|{PAYLOAD :SETTINGS
TEST FUNCTION  POS ERR & ALARH SIGNAL STH-16 OPT
ERROR ADD TYPE BIT
RATE 1E-5
HAFF ING AU-4-16C YC=4- 160
FOS
ALARM TYPE OFF
TCH_PATH OFF
T0 SET POS SETTINGS, FIRST SELECT THE
‘FOS SETTIMGS' FOLDER AEOVE
RESULTS ~ POS PAYLOAD  SHORT TERNM FUNCTION SETTINGS CONTROL

{HOLC 3 HOLE 3 IP HETS
i PRAMES 5 FOS ¢ DZGRAN  AEADER ¢ TRANSHITTER AND RECE IVER COUPLED

RECEIVER COUPLED TO TRAMSMITTER

BIT ERRORS
COUNT
RAT IO 1.80BE-B5
ELAPSED TIME 00d 00k 00w 10s
STATUS: A
SINGLE
WINDOW

In our example we introduced POS bit errors at 1E-5, thisis reflected in the Results
page shown in the display above.
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POS Service Disruption

A common feature of modern secure networksisthe ability to switch the user traffic
to a backup path when the main path fails, or under administrative control. This can
happen at the SDH 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 bel ow.

Service disruption can be measured on a POS signal on the disrupted path or virtual
path.

M easurement method

The measurement is made by sending and receiving a PRBS pattern at the |P layer.
The detection of aservice disruption is based on the detection of bit errors on the
received PRBS. The disruption period is the time from the end of areceived 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.

M easurement accur acy

Measurement accuracy is proportional to the packet rate. The packet rateinturnis
dependent on 4 factors. packet size, inter-packet gap, stuffing ratio and bandwidth

(see “What determines the packet rate?” page 209).

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.

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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First good packet

Packet stream after disruption

containing a PRBS23
,«——— Actual disruption ——»

&lﬂj&@%& <I ] ]| ]

/ | ——p! <—>‘
packet \Rese( service disruption ! SLUARAAL
counter after every good '
cell (when no history of
bit errors) H
Burst of errors when PRBS
returns jn wrdng phase
1
Bit errors | I Latch final
: : resuhl here
' /\ '
! Latch a provisional result : :
| when good PRBS found, >200ms without

following any bit errors ' any bit errors

\ I

'

'

\ «——— Measureddisruption — 5
'

Set up the OmniBer to measure service disruption
How To 1 Set the Transmitter and Receiver to the same interface settings by choosing

[®ls|S348 SETTINGS CONTROL j COUPLEDS

2 Setup the OmniBER to transmit a POS payload (see “Setting up the Transmitter
for POS Payloads” page 185).

3 Select theZoREiamiINlelsy folder.

4 Setthe SETUP field {[[ZNeI] and sel EYXEELRER

5 Setthe SETUP field ([ZXIARITAI 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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uT

SDH

[ POS } JITTER || MORE |
SETTINGS| i

HDLC FRAMING
SCRAMBLING
HDLC FCS

PPP PROTOCOL
SETUP

1P DATAGRAM LENGTH
INTER PACKET GAP

PACKET RATE

PPP / HDLC
ON
CRC-32

1P

PACKET SIZE/GAP
USER

4036 OCTETS

USER

258fl1 OCTETS
10001  PACKETS/S

STATUS:
DECRERSE  INCRERSE
DIGIT DIGIT

- =

6 Press|RUN/STOP | to start the measurement.

7 Invoke the protection switch.

MULTIPLE
WINDOW

8 View theresultson the (RESULTS), F=\I&=AIEa8IaE display.

RESULTS IS OET)

LONGEST
SHORTEST

LAST

ELAPSED TIME

0.000ms
0.000ms

0.000ms

00d 00h 00m 10s

STATUS:
SERVICE

SDH
DISRUPT ALM SCAN

JITTER MORE

SDH
TRIBSCAN

A

MULTIPLE
WINDDW
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HDL C Frame Stuffing

Each HDL C-like frame begins and ends with a flag sequence, which is the binary
sequence 011111110 (hexadecimal 7E).

The IP datais 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 HDL C 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 HDL C byte stuffing

In the following example we set the PACKET SIZE/GAP to the instrument default
settings (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
[OINEIERI SETTINGS CONTROL lf COUPLEDR

2 Setup the OmniBER to transmit a POS payload (see “Setting up the Transmitter
for POS Payloads” page 185).

3 Select theelSEuyIN[elSy folder.
4 Setthe SETUP field {[[ZN{eI] and sel EYXELLRER
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5 Setthe SETUPfield to [ZXTARIFA=INI and set the | P 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).

TRANSMITTER OUTPUT SDH
HATH STHUET’D[ POS } FITTER" " HORE
SETTINGS PAYLOAD |SETTINGS

HDLC FRAMING FPP / HILC
SCRAMBL ING N
HDLC FCS CRC-32
FPP PROTOCOL 1p
SETUP PRCKET S1ZE/GAP

IP DATAGRAM LENGTH
INTER PACKET GAP

USER

4@ OCTETS
USER

Poe@1 OCTETS

PACKET RATE 6089350  PACKETS/S
STATUS: A
PKT IP IP [P MULTIPLE
SIZE/GAP HERDER ADDRESS PAYLORD WINDDW

6 Setthe SETUPfieldto and select \ Set the User
Word to 32 BIT (HEX) 7E7D7D7E as shown below.

TRANSMITTER OUTPUT SIH
HATH STRUET’D[ POS } TITTER ™ 7 HORE
SETTINGS PRYLOAD |SETTINGS
HDLC FRAMING PPP ¢ HILC
SCRAMBL ING oN
HILC FCS CRC-32
PPP PROTOCOL 1P
SETUP 1P PAYLOAD
PAYLORD USER WORD
USER WORD LAYOUT 32 BIT (HEX)
TE7DTDTE
SEEE%EESE INCRERSE HMULTIPLE
DIGIT DIGIT = - WINDOW
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7 Setthe SETUPfield to [EXSREIAFEINI] and note that the PACKET/S rate
has dropped due to stuffing caused by the selection of the User Word 7E7D7E7D.

TRANSMITTER OUTPUT SDH
MAIN STHUET’D[ POS \ JITTER MORE
SETTINGS PAYLOAD |SETTINGS]

HDLC FRAMING
SCRAMBL ING
HDLC FCS

PPP PROTOCOL
SETUP

IP DATAGRAM LENGTH
INTER PACKET GAP

PPP ¢/ HDLC
ON
CRC-32

1P

PACKET S1ZE/GAP
USER

4@ OCTETS

USER

Poe@1 OCTETS

PACKET RATE 4340869  PACKETS/S
STATUS: A
PKT IP IP [P MULTIPLE
SIZE/GAP HERDER ADDRESS PAYLORD WINDDW

220




Packet over SDH (POS)
Jitter Tolerance Testing of POS Equipment

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 aclock or data stream relative to
where we expect to find them. Bit errors or dataloss will occur in adigital signal if
jitter at theinput port of anetwork element exceeds athreshold value. It isimportant
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 specifiesthe lower limit of maximum tolerable input jitter (MTIJ) in the
form of an ITU-T jitter tolerance mask. The OmniBER provides anumber 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 SDH 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 M asks

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 299
and “To change the parameters of a User Defined Jitter Mask” on page 301 for
instructions on how to generate or edit a user programmable mask.
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Jitt

Per
1

2

er Tolerance Testing of POS Equipment

form a Jitter Tolerance M easurement

Set up the transmitter and select a POS payload with afixed 2723-1 PRBS (see
"Setting up the Transmitter for POS Payloads " page 185) and “Setting IP
Payload” page 194.

Select the e ER=HRINES folder as shown below.

TRANSMITTER OUTPUT SDH
MAIN STRUET’D[ POS } JITTER MORE
SETTINGS PAYLOAD |SETTINGS]

HDLC FRAMING PPP ¢/ HDLC
SCRAMBL ING ON
HDLC FCS CRC-32
PPP PROTOCOL 1P
SETUP PACKET SI1ZE/GAP

IP DATAGRAM LENGTH

USER
4096 OCTETS
INTER PACKET GAP USER

1 OCTETS
PACKET RATE 72403  PACKETS/S
STATUS: A
PKT IP IP [P MULTIPLE
SIZE/GAP HERDER ADDRESS PAYLORD WINDDW

Set the SETUP field (XIS4T 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.

Select the IP DATAGRAM LENGTH field as required.

Set the INTER PACKET GAP as required (the smaller the better, for increased
coverage).

If you are performing jitter tolerance on an SDH Optical signal, check on the
display that the measured
optical power level falls within the white portion of the colouredtiais ensures
the accuracy of the Jitter results.

Set up the receiver for POS operation, see “Setting up the Receiver for POS
Operation” page 197 and “Setting up the Receiver POS signal” page 199.
Set the receiver payload to 2*23-1PRBS
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TRANSMITTER OUTPUT SDH
HATN " STRUCT'D | POS [ TITTER } HORE
SETTINGS PRYLORD SETTINBS
TITTER / WANDER TITTER
TITTER TOLERANCE
SIGNAL FREQUENCY 2.56b/’s OPT
FOS PAYLOAD 2°23-1 PRBS
MASK GR.253
NUMBER_OF POINTS 55
DWELL TIME 1.8s
DELAY TIME 1.0s
ERROR THRESHOLD ANY ERRORS

PRESS GIVMEEADS WITH TRANSMIT PAGE SELECTED
TO BEGIN. PRESS AGAIN TO ABORT.

STATUS:
OFF ON UTD TRANSFER

Al
TOLERNCE  FUNCTION

A

MULTIPLE
WINDDW

8 Selectthe folder and select AUTO TOLERANCE and aMASK (see

display above).

9 Choosethe NUMBER OF POINTS at which jitter is transmitted (3 to 55)

10 Choosethe DWELL TIME - the timejitter is generated at each jitter frequency

point (0.1 to 99.9 seconds).

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

12 Set the ERROR THRESHOLD field to ANY ERRORS. Any BIT, BIP, FCS or

header errorswill result in aFAIL.

13 Press[RUN/STOP) to start the jitter auto tolerance measurement.
The measurements progress can be monitored on the [TRaANSMIT] display. At the

end of the test the results can be viewed on the [TRANSMIT] Of [RESULTS]

displays. The[TRANSMIT) display is cleared when [TRANSMIT) IS pressed but
the results remain on the [(RESULTS] display until the next jitter tolerance

measurement is made.
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RESULTS _ TITTER AUTO TOLERANCE
FORMAT IR
BR-253 Mask: 2.5Bb/s
1000

_ N

S100

[} . \ﬁ

Tie o

A -

d1.0 -

o

0.1 .
Freq(Hz) 9.1 1 10 100 1K 10K100K 1M 18M

STATUS: A
TEKT GRAPH MULTIPLE
WINDDW

View the Results

14 Choose the results FORMAT.

If is chosen, aplot of thejitter tolerance results against the

ITU-T mask is displayed.

If ischosen, theresults from which the graph isconstructed 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 thejitter tolerance results to a printer, See “Logging Jitter
Tolerance Results” page 264.
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Tandem Connection Monitoring (TCM)

What isa Tandem Connection?

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

Tandem Connection

A
\

TCTE TCTE
YA
— '7777\_,,; Source m Sink r\/rﬁi\\)/ﬁ

>

Network X Network X

i N3
sink w

V4

TCM Test Capability in OmniBER

The TCM test functionality in the OmniBER 718 complieswith G707 Annex D and
Annex E. Featuresincluded are alarm generation and detection, error generation and
detection and access point indentifier generation and decode.

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

VC2-TU2,VC11-TU1l and VC - TU12 use N2 byte.
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Setting up the Transmitter for TCM Oper ation

TRANSMITTER OUTPUT SDH

MAIN }STRUET’D ATH POS i MORE |
SETTINGS:PAYLOAD  SETTINGS SETTINES :

SIGNAL STH-16 DPT 1318 ON  INTERNAL

CLOCK  INTERNA

FREQUENCY UFFSET OFF

FOREGROUND
MAPPING = AU-4 JC-

BULK FILLED
STH-18 1
TCHM PATH HIGH ORDER

PATTERN £°23-1 PRBS  INUERT ITU

STATUS:
OFF HIGH MULTIPLE
ORDER WINDOW

1 Pressthe(TRANSMIT ) key and select LRl
2 Sdect the [NANEERNET folde.

3 Set up the Transmitter as required, see “Setting SDH Transmit Interface”
page 29.

4  Setthe TCM PATH field t(caeN=Ea Cc[MeKeRBIER] as required. The
LOW ORDER selection is enabled when a TU mapping is selected.
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Settingup TCM Access Point Identifier (APId)
messages

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

DEFAULT - A null APId message.

» TEST - A fixed test message “<serial number>"

USER - A user definable 15 byte message followed by a one byte CRC.

The CRC isautomatically calculated for all three message types.

1
2
3
4

Press the [TRANSHIT] key and sefect (SN

Select the folder.
Set the TCM PATH field to or as required.

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

Method 1:

5
6

Select the SETUP field and choose J{YIVI=INES -

Set the N1 or N2 field asrequired from DEFAULT, TEST or USER. If you select
USER, use the edit keys at the bottom of the screen to set up your message.
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TRANSMITTER OUTPUT SDH
JITTER TEST PUERHEHq

FUNCTION | SETUP

SETUP  TCM
WITHIN STH-18# 1

LW APID USER — OMNIBER 718 001
(UC-4)

STATUS:
APID APID APID
DEFRULT TEST USER

Method 2
7 Select the SETUP field and choose [eJal-

A

MULTIPLE
WINDDW

8 SettheNZ1or N2field asrequired from DEFAULT, TEST or USER. If you select

USER, use the edit keys at the bottom of the screen to set up your message.

TRANSMITTER OUTPUT SDH

JITTER | TEST [IJUERHEFID\
FUNCTION | SETUP

SETUP  POH TYPE UC-4
WITHIN STM-1# 1

J1 DEFAULT — !
B3 RRRRHRRK
c2 11111110
Gl 00000000
F2 00000000
H4 00000000
F3 00000000 HP PATH LABEL (C2) :
K3 00000000 0.181 BULK FILLED

N1  xxxx@0xx — ETNES

OMNIBER ?18 [T

cZcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
cZcIcIcT

STATUS:
APID APID APID
DEFRULT TEST USER

A

MULTIPLE
WINDDW
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Adding TCM errors

The following TCM errors can be generated in the OmniBER:

TC-IEC Incoming Error Count (on N1 only).
TC-REI Remote Error Indication.
OEl Outgoing Error Indication.
TC-BIP TC-BIP Error (on N2 only)

TRANSMITTER OUTPUT SDH

TITTER [ TEST } OUERHEAR 1 MORE

FUNCTION_ SETUP
TEST FUNCTION  SDH ERR & ALARM
ERROR ADD TYPE HP TC-1EC
RATE 1E-4
ALARM TYPE OFF
STATUS: A
OFF ERROR 1E-4 1E-5 MORE MULTIPLE
GIUL e e B WINDDW

1 Pressthe(TRANSMIT ) key and select [EaI].
2 Select the folder.
3 Setthe TCM PATH field to or asrequired.
4  Select the folder as shown above.
5 Setthe TEST FUNCTION field to and select [EIREFYNIVE-
6 Select the ERROR ADD TY PE field and choose an Error Type, also select the

Error Rate.

230



Tandem Connection Monitoring
Adding TCM Alarms

Adding TCM Alarms

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

TC-LOM Tandem Connection Loss of Multiframe.
TC-RDI Tandem Connection Remote Defect Indicator.
TC-1AIS Incoming AIS.
ODI Outgoing Defect Indicator.

TRANSMITTER OUTPUT SDH

TITTER [ TEST } OUERHEAR 1 MORE

FUNCTION_ SETUP
TEST FUNCTION  SDH ERR & ALARM
ERROR ADD TYPE ENTIRE FRAME
RATE OFF
ALARM TYPE
STATUS: A
TC-RDI oDl MORE MULTIPLE
........ WINDOW
HOWTO 1 Pressthe key and select [ol8]:

2 Selectthe folder.
3 Setthe TCM PATH field to or as required.
4 Select the folder as shown above.
5 Setthe TEST FUNCTION field to EIECIEwl ERRORS & ALARMSE
6 Selectthe ALARM TYPE field and choose an Alarm Type.
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Setting up the Receiver for TCM oper ation

RECEIVER INPUT SDH

MAIN \STHUET’D ATH POS MORE
SETTINGS| PAYLOAD SETTINGS SETTINGS

SIGNAL STM-16 OPT

MAPPING = AU-4 UC-4

BULK FILLED
STHM-14 1

TCH PATH HIGH ORDER

PATTERN  2723-1 PRBS INVERT ITU

STATUS: A
OFF HIGH MULTIPLE
ORDER WINDOR
Press [RECEIVE) and select [ gl -

Select the IYNESRINER] folder.

Set up the Receiver as required, see “Setting SDH Receive Interface” page 49.

Set the TCM PATH field t(leRei=a] Cc[MMeRBER] as required. The
LOW ORDER selection is enabled when a TU mapping is selected.

A W N P
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Detecting TCM APId messages

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

Press and select :
Setect the [UANIERINES folder
Set the TCM PATH field to or as required.

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

A W N P

Method 1

5 Select the MONITOR field and choose [IeYIMEXeE . see following
example display.

HEEEIUER ]NPUT SDH ......................................
TITTER | TEST [EIUERHEFID} HORE
FUNCT10N JHONITOR
MONITOR
WITHIN STH-18 1
TC-AP1d (1) ~ —+ “OMNIBER 718 01"
(Uc-4)
STATUS: A
SOH POH TRACE TCH MWORE ~ MULTIPLE
MESSAGES ~MESSAGE  ........ WINDOW
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Method 2
6 Select the MONITOR field and choose [ge]g] -

7 Toview the the N1 byte message set the TY PE field to{{eRg or as
required.

RECEIVER INPUT SDH
JITTER TEST DUERHEHD\
FUNCTION JMONITOR
MONITOR  POH TYPE A

WITHIN STH-18# 1

J1 00000000 — "
B3 01010100
CZ2 00000010
Gl 000PROOO
FZ2 00000000
Hé  0O0DROOO
F3 00000000 HP PATH LABEL (C2) :
K3 00000000 TUG STRUCTURE

N1l 10010010 — "OMNIBER 718 @@1"

cZcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
CIcIcZcT
cZcIcIcT

STATUS: A
UC-4 uc-3 MULTIPLE
WINDDW

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

RECEIVER INPUT SDH

JITTER | TEST [IJUERHEFID\
FUNCTION JMONITOR

MONITOR  POH TYPE DGV

US 01000100 |  —» “UBBLUBLBLULLEL"
Jz 00000000 | -

NZ 01100011 — "OMNIBER 718 010"
Ké 00000000

TU SIGNAL LABEL : @1@ ASYNCHRONOUS

STATUS: A
UC-4 uc-12 MULTIPLE
WINDDW
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Viewing TCM Errorsand Alarms

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

RESULTS  SDH ERROR SUMMARY

RESULT TYPE COUNTS

FRAME @ TC-IEC

Bl BIP @ TC-ERR

B2 BIP @ 0EI 0

MS-REI @ TC-REI ]

B3 BIP @ TU BIP N/A

HP-REI @ LP-REI N/R

BIT 1}

AU POINTER @ TU PDINTER N/A

OPTICAL POWER .... cBm

ELAPSED TIME 00d 00h 00n 03s
STATUS: A

ERROR CUMUL SHORT ERROR MORE MULTIPLE
SUMMARY ATIVE TERM ANALYSIS ........ WINDOW

1 Pressthe key.
2 Select inthe RESULTS field.
3 givesasummary of all possible SDH/TCM measurements

and errors/counts and can be set up to be read as counts (total in measurement
interval) or ratiog/rates.

4 KSSIYNIWN5YE errors give the number of errors and counts which have
occurred in total since the last time | RUN/STOP Jwas pressed.

5 errors give the number of errors and counts which have
occurred in thelast measurement interval . This measurement interval is set up on
the results page when has been selected in the RESULTS
field.

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

RESULTS  SDH

ALARM SECONDS

POWER LDSS HP-RDI a

Las 0 H4 LOM N/R

LOF TC-LOM Q

0aF 0 TC-1AIS 0

AU-LOP TC-RDI

MS-A1S 0 0DI 1}

AU-AIS TU-LOP N/A

K1/K2 CHANGE 0 TU-AIS N/A

MS-RDI P1P@ LOM N/A

LP-RDI N/R

ELAPSED TIME 00d @0h 00n 13s
STATUS: A

ALARM FREQ- POINTER  POINTER MORE MULTIPLE
SECONDS UENCY VALLES GRAPH  ........ WINDOW
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Tandem Connection Terminating Equipment
(TCTE) Testing

TCTE Source Testing

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

Source ‘ o

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

Introduction

1 Connect the System under test to the OmniBER as shown above.
2 PresstheTRANSMIT) key and select [ERIE]
3 Sdectthe folder.
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4 Configure the OmniBER to send avalid VC-n to the TCTE Source. For this
example we have selected V C-4 mapping over STM-1.

TRANSMITTER OUTPUT SDH

MAIN }STHUET’D POS JITTER MORE
SETTINGS| PAYLOAD SETTINGS

SIGNAL  STH-1 INTERNAL

CLOCK  INTERNAL
FREQUENCY OFFSET  OFF

FOREGROUND
MAPPING E  AU-4 UC—4

150 Mb/s
148M OFFSET @ ppn
TCM PATH

OFF
PAYLOAD TYPE _ UNFRAMED UNSTRUCTURED
PATTERN ~ 2723-1 PRES  INVERT  ITU

STATUS: A
UC=4 TU-3 Tu-2  Tu-1z  TU-11  HUCTIPL
WINDOH

5 Check that there are no aarms indicated on the OmniBER front panel.
If TCM isnot enabled on the TCTE then theinstrument STATUS line (at bottom
of the display) will indicate “TCM Loss of Multiframe (TC-LOM)”, and the
Alarm Seconds results on the Results page will indicate TC-LOM alarms . The
absence of errors confirms that TCM is configured correctly.

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

6

7 Press[RECEIVE) and seleciERlN -
8 Select thNEERNGY  folder.
9

Set the Receiver settings to match those of your system.

10 Set the TCM PATH field t(QIaERPEY Cc[MLBIER] - The LOW
ORDER selection is enabled when a TU mapping is selected.

11 Select th(SNEESIENITEN folder.

12 Select the MONITOR field and choo[fSYIVIEIXEa . check on the display
that the TC-APId matches the APId as expected from the TCTE, an example is
given on the following page.
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RECEIVER INPUT SDH
HAIN POS i TEST FUERHEHq
SETTINGS SETTINGS FUNCTION [MONITOR
MONITOR
TC-APId (N1)  — "NE1 SNOOOOOOODL"
(uc-4)
STATUS:
SOH POH TRACE TCH MORE MULTIPLE
MESSAGES MESSAGE  ........ WINDOW

Error Monitoring Method: Usethe OmniBER Transmitter to generate errors in the system under test
Testing and verify on the Receiver that the correct error result is obtained.

13 PresstheTRANSMIT ] key and select [l

14 Select the folder.
15 Set the TEST FUNCTION field to and sel ect ERREEFINEGIE -

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

TRANSMITTER DUTPUT SDH
TITTER [ TEST YDUERHEHD MORE
FUNCTION;: SETUP :
TEST FUNCTION  SDH ERR & ALARM
ERROR ADD TYPE B3 BIP
RATE
ALARM TYPE OFF
STATUS:
OFF ERROR 1E-4 1E-5 MORE MULTIPLE
ALl L WINDON

17 Press[RUN/STOP] to start the test. See “Test Timing” page 111 for advice on
setting test periods.
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18 Check that the OmniBER Receiver detects and displaysaB3 BIP and TC-IEC
error ratio of 1.000E-05 (for this example), see figure below.
Thisverifiesthat the Network Element has correctly copied the B3 count into bits
1-4 of the N1 byte and that B3 is correctly compensated.

19 Toview results select [RESULTS] FEDEIRERNIRE] and FSREORENVIY:E .

20 Set the RESULT TY PE field to :

RESULTS  SDH ERROR SUMMARY
RESULT TYPE RATIOS
FRAME 0 TC-IEC
Bl BIP 0 TC-ERR [}
Bz BIP 0 DEI )
MS-REL @ TC-REI ]
B3 BIP 1.000E-0S5 TU BIP N/R
HP-REI 0 LP-REI N/R
BIT N/R
AU POINTER @ TU POINTER N/R
OPTICAL POWER .... dBm
ELAPSED TIME 00d 00h 1lm 235
STRTUS:
COUNTS RATIOS MULTIPLE

WINDOW

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

21 PresstheTRANSMIT ) key and select [E3l8]:

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

TRANSHMITTER OUTPUT SDH
TEST |'OUERHERD MORE
FUNCTION_ SETUP H
TEST FUNCTION  SDH ERR & ALARM
ERROR ADD TYPE ENTIRE FRAME
RATE OFF
ALARM TYPE [
STATUS: £y
MS-AIS MS-RDI AU-LOP AU-AIS MORE MULTIPLE

........ WINDOW
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23 View adarmson the RESULTS folder, an example is given below:

RESULTS  SDH

POWER LDSS
LOS

LOF

0oF

AU-LOP
NS-AIS

AU-AIS
K1/K2 CHANGE
MS-RDI

ELAPSED TIME

ALARM SECONDS

@ HP-RDI a
@ Hé LOM N/R
@ TC-LOM 2}
@ TC-1AIS
@ TC-RDI 2}
@ 0Dl a
@ TU-LOP N/R
@ TU-AIS N/R
@ P1PO LOM N/A
LP-RDI N/R

00d 00h 0im 36s

STATUS:
ERROR CUMUL
SUMMARY ATIVE

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

SHORT ERROR MORE
TERM ANALYSIS

A

MULTIPLE
WINDOW

VC-AIS.
UER INPUT SDH
TEST ! (OUERHEAD
FUNCT DN |MONTTOR
MONITOR EILEN TYPE  UC-4

J1 11111111
B3 10100000
C2 11111111
G1 11111111
F2 11111111
Hé 11111111
F3 11111111
K3 11111111
N1 11100000

HP PATH LABEL (C2) :
UC-AIS (TCM)

STATUS:
SOH POH

TRACE LABELS

APS
MESSRGES MESSRGES

25 Press to end the test.

MULTIPL
WINDDW
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TCTE Sink/Source Testing

Description Connect the OmniBER to the system under test as shown below, stress the system
by adding alarms and errors, and check for the correct response from the network
element.

TCTE TCTE
Source > Sink
Sink @ Source
HOWTO 1 Addthefollowing alarms/errors to the signal input to the TCTE Sink input and

check on the OmniBER RESULTS page for the correct response.

Alarm/Errors Transmitted Response on OmniBER Rx

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

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

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

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

*Sending BIP errors without |EC errors, or IEC errorswithout BIP errors, givesrise
to anon-zero result when the TCTE calculates B3-lEC. These errors are counted as
TC errors (that is errors occurring on the TCM link) which in turn are reported on
TC-REI.
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Saving Graphics Resultsto Instrument Sore

Graphical representation of measurement resultsis 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 TIMING CONTROL

SHORT TERM PERIOD 1 SECOND
TEST TIMING MANUAL

GRAPH STORAGE 1 MIN RESOL'N
INTERNAL

STATUS:
OFF 1 SEC 1 MIN 15 MIN 1 HR MULT I PLE]
RESOLN RESOLN RESOL'N  RESOL'N WINDDOW

1 Before starting your measurement, choose the GRAPH STORAGE resolution
and location.
Theresolution chosen affectsthe 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 MINSis 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 afile nameis specified

onthe(OTHER) display. See“Saving Graphical Results to Disk”
page 290.

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

Results stored from a previous measurement can be recalled to the graphics displays
for viewing and printing.

STOREJSTART] STARTHTEST] STORE]
DATE] TIMEJDURATION USE]

A | 10-JUL-1937 |15:20 | 16h 28m 34s 27
-1 | 11-JUL-1997 |@7:50 |@0h 0lm B4s | <17
LAST | 12-JUL-1937 |@07:51 |@0h @lm 19s | Nil

STORAGE 1 SEC TOTAL USED 27
RESOL'N COMPRESSED RAM FREE | 38%
FREE STORE 19626 EVENTS

STATUS:
GRAPH TEKT DELETE DELETE MULT I PLE]
RESULTS RESULTS STORE ALL WINDDOW

1 Press to view the bar graph display.

2 If currently viewing the bar graph display, select FJISQERSSVURE] then
SIOIRERINNE] - If currently viewing the error or alarm summary, select

STORE STATUSH

3 Using 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 GRAPHICSonthe FLOPPY DISK display. See“Recalling
Graphics Results from Disk” page 297.

4  Choos [RRIEEIRE] if you wish to view the bar graphs.
The display will change to the bar graph display of the highlighted results.

5 ChooscjS2QIGERVRE if you wish to view the error and alarm Summaries.
The display will change to the text results display of the highlighted results.
PIEESERIORTE deletes the results in the highlighted store.

If PIENSENN is chosen, [ONFRIVIDENSE EEIRIBIEESYE choice

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

Sore Memory location in which the displayed bar graph datais
stored. Move the highlighted cursor, to the STORE location

desired, using and (¥ ).
Sart Date The start date of the test, which produced the stored results.
Sart Time The start time of the test, which produced the stored results.
Test Duration The duration of thetest, which produced the stored results.

SoreUse 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.
The Q1 MRRERTE a5 13 3@|

B2 BIP
ERROR
COUNT

ALARMS

13:30 13:45 14:00 14:15

STATUS: A
TERT Z0oM CHANGE ~ CHANGE  PRINT  HULTIPLE
RESULTS ouT UPPER LOHER WINDOW

1 Toview the current bar graphs, press|GRAPH)] and use [SIgENEISIVIES] and
[eIRXNeI=IMeINYH] to obtain the bar graphs required.

2 Toview previoudly stored graphs, see "Recalling Stored Graph Results "
page 245.

3 For more detailed inspection of the bar graph, position the cursor centrally within
the areaof interest using (=], 4=] and select to reducethetime axis
to 15 MINS/BAR. Thisisonly possibleif the graphics results were stored with a
STORAGE resolution of 1 SEC,1 MINS or 15 MINS.
For further reduction of the time axisto 01 MINS/BAR or 01 SECS/BAR,
position the cursor centrally withinthe areaof interest and select until
the required time axis is obtained.
The top row of the display comprises three fields:

Sore Memory location in which the displayed bar graph datais
stored. Store can only be changed when the status of stored
resultsis displayed. See "Recalling Stored Graph Results "
page 245.

Zoom Thewidth, in minutes, of each "bar" in the bar graph, controlled

2 zoom INJj zoov ouT]
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Cursor The cursor position in terms of time and date, controlled by
and 4= ). The cursor position changesin 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 Graphics Error and Alarm
Summaries

The error and alarm summaries of the measurement chosen are displayed on the
display. The error summary or alarm summary can be viewed at

any time.

STORENENSTART, Fiﬁ |
-1 TUE 8- SEP 1938 TUE 8- SEP 1938
DSn ERROR SUMMARY

COUNT RATIO

BIT 261865 1.423E-04
BPU 202187 3.T715E-06
DS3 FRAME 8338 2.369E-06
DS1 FRAME 12 1.87TE-06
P-BIT 224151 4.197E-06
C-BIT 50271 9.424E-07
FEBE 16381 3.202E-07
CRC N/R N/R

STATUS:
STORE GRAPH PRINT NEKT ALARM MULT IPLE}
STATUS RESULTS SUMMARY SUMMARY WINDOW

1 Toview theerror or alarm summary associated with the current bar graphs, press
[UCHl TEXT RESULTS]

2 Toview theerror or alarm summary associated with previously stored bar graphs,
see "Recalling Stored Graph Results" page 245.

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

[ALARM SUMMARY REC to view the PDH/DSn; and SDH

Alarm Summariesin turn if applicable.

4 To view the Errors which have occurred during the measurement sel ect
ERGENIYIR - Use to view the PDH/DSn; and SDH
Error Summariesin turn if applicable.

The top row of the display comprises three fields:

Sore Memory location in which the bar graphs, error summary and
alarm summary are stored.
Store can only be changed when the status of stored resultsis
displayed. See "Recalling Stored Graph Results" page 245.
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Sart The start time and date of the test, that produced the displayed
results.

Sop The stop time and date of the test, that produced the displayed
results.
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L ogging Graph Displays

The bar graphs and error and alarm summaries can be logged to the disk for printing
at alater date or logged to an internal printer if Option 602 is fitted.

If Option 601, Remote Control, isfitted, the bar graphs and error and alarm
summary can be logged to an external 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 alater time when a Printer becomes available. Suitable HP Printers are
the HP 660, HP 690C, HP 500 or HP 400.

STOREJNZ00M HINS TUE .

LAST glzmmwmrwﬂ13-3@‘
108

B2 BIP 197

ERROR '3z
COUNT

ALARMS

STATUS: A
TERT Z00M  CHANGE  CHANGE  PRINT  HUETIPL
RESULTS  OUT UPPER LOMER WINDOH

LogtoaPrinter

1 Choose thelogging DEVICE.

The logging device can be selected on the display when
SETUPissetto . 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 270.
* GPIB: “Logging Results to GP-IB Printer” page 268
* PARALLEL: “Logging Results to Parallel (Centronics) Printer” page 267.

* INTERNAL (only if Option 602, Internal Printer, is fitted): “Logging Results to

Internal Printer” page 269.
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Press 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

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 choose JIEREREaM-

To confirm the print and print the graph for the whole measurement period and
the summaries choose [SURESRRICIENG]-

To abort the print choose [[Tel:Il:

Tolog the selected Error and Alarm summariesto the printer, choose [ERINIE on
the Text Results display.

Logtothelnternal Disk Drive

1
2

Insert afloppy disk in the disk drive.

Choose LOGGING PORT [BJEI on the (OTHER)] display.
Enter afilename on the display. See "Saving Data
Logging to Disk " page 294.

Press 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

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 choose JRIEREREa-

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

the summaries choose [JURESRRICIENG]-

To abort the print choose XTSIl

To log the selected Error and Alarm summaries to the disk, choose [[E3IINIll on
the Text Results display.
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L ogging Results

Test Period Logging

If degradations in system performance can be observed at an early stage, then the
appropriate remedial action can be taken to maximize circuit availability and avoid
system crashes.

Test period logging alows you to monitor the error performance of your circuit over
auser defined test period. If required, results can be logged at regular intervals
during thistest 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 al so be demanded by pressing [PRINT NOW]. Thiswill not affect any test
period in progress.

The user can choose to log all available results or else a subset of the available
results (eg 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.

L ogging Output

The results can be logged to the following devices:

* Optiona Interna printer fitted into the instrument front cover (Option 602)
» External GP-IB printer (option 601)

e External RS-232-C printer (option 601)

» External Parallel Port printer (option 601)

* Internal Disk Drive

Selecting L ogging Device

The logging device can be selected on the [OTHER) [Re}Slcel display when
SETUPissetto [ReldaINelsIaY[&= . 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 270.

* GPIB: “Logging Results to GP-IB Printer” page 268

* PARALLEL: “Logging Results to Parallel (Centronics) Printer” page 267.

» DISK: “Saving Data Logging to Disk” page 294.

« INTERNAL (only if Option 602, Internal Printer, is fitted): “Logging Results to
Internal Printer” page 269.

Enabling Test Period L ogging

To enable Test Period Logging first select {h€HER) display and
then set TEST PERIOD LOGGING to . For more information on setting up

the actual Test Period (ie Gating Period) please refer to the “Test Timing” page 111
Section.

FUNCTION LOGGING
TEST PERIOD LOGGING ON
SETUP CONTENT
LOG ERROR RESULTS ON
LOG JITTER RESULTS ON
LOG G.821 RESULTS ON
LOG G.826 RESULTS ON
LOG M.2100 RESULTS ON
LOG M.2101 RESULTS ON
LOG M.211@ RESULTS ON
LOG M.2120 RESULTS ON
LOG ERROR SECONDS OFF
STATUS:
LOGGING LOGGING LOGGING LOG DN MULTIPLE
DEVICE CONTENT PERIDD DEMAND WINDDW

Selecting L ogging Content
The SETUFNelele]IleXele]iiSNIl selection on theTHER| [KeldelINE

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 i[es]V]

while setting all the other selections to|feJga. There is no restriction as to what
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result selection is made but please note that the selections all default to be [e]Nll so
that all results are logged by default.

When TEST PERIOD LOGGING is set to then thereisaLOG ERROR
SECONDS selection on the SETUP display. Setting LOG
ERROR SECONDS to be means that, if errors are detected during the Test
Period, then atimed 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
occurences of error seconds during a Test Period then having this selection switched
will result in heavy use of printer paper.

Selecting L ogging Period

FUNCTION LOGGING
TEST PERIOD LOGGING ON
SETUP PERIOD
LOGGING PERIDD OFF
STATUS: A
OFF 10 MINS 1 HOUR 24 HOURS SER MULTIPLE

U
PROGRAM WINDOW

Aswell as logging results at the end of the Test Period, the user can also select a
logging period. The logging period is setup via SETUP IRl INeR=:1le]ol 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 to [SI].

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 minutesto 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 alogging period is selected, then the user can choose whether results
areto belogged at the end of each period or a subset. Note that this
selection isin addition to that already made on the SETUP
page.

The WHEN selection allows the user to have resultslogged at theend of
each logging period or only when the error count for the logging period is greater
thanOie . If the error count is O then the message NO BIT
ERRORS is displayed.

The TY PE 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 ie the
logging period.

Cumulative Results: The results obtained over the elapsed time since the start of the
test period.
L ogging Results Examples
There are four phases of results logging:
» 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.
L ogging Header

When the measurement is started the logging header provides a record of the
instrument configuration that produced the results.

| I
| Omi BER 37718 |
| I nstrunent Configuration |

| Recei ve Signal : STM 16 OPTI CAL STM 1 under test 1 |
| Mappi ng : AU-4 TU- 12 ASYNC 2Mv/ s |
| Sel ected TU ¢ TUGB[1] TuGz[1] TU 1] |
| TCM Pat h . OFF |
| Payl oad (Struct) : PCMBOCRC |
| Test Signal 1 64kb/s |
| Tributaries : 64kb [ 1] |
| Pattern ;o 2nM1-1 Pol arity : NORVAL |
| |
| MEASUREMENT STARTED 14 Jul 00 12:39:49 Print Period OFF |
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L ogging During M easurement

During the measurement atimed and dated message is logged each time an alarm
occurs, and if LOG ERROR SECONDS [ON] is chosen atimed and dated message
islogged each time an error second occurs (excessive occurrences of error seconds

during the logging period will result in heavy use of printer paper).

| 12:
| 12:
| 12:
| 12:
| 12:
| 12:
| 12:
| 12:
| 12:
| 12:
| 12:
| 12:
| 12:
| 12:
| 12:
| 12:
| 12:
| 12:
| 12:
| 12:
| 12:
| 12:
| 12:
| 12:
| 12:
| 12:
| 12:
| 12:

41:
41:
41:
41:
41:
41:
41:
41:
41:
41:
41:
41:
41:
41:
41:
41:
41:
41:
41:
42:
42:
42:
42:
42:
42:
42:
42:
42:

38
38
38
38
38
38
38
38
38
38
38
57
57
57
57
57
57
57
57
06
06
06
06
06
06
06
06
07

Bl BI P

B2 BI P

B3 Bl P

HP- REI

TU BI P

LP- REI

A1A2 FRAMVE

MB- REI

BIT

FAS 2M

CRC

LOF

OOF

AU LOP

H4 LOV

TU LOP

Loss of Frame 2M
Mul ti Frame Loss
Pattern Loss
LOF

OOF

AU LOP

H4 LOV

TU- LOP

Loss of Frame 2M
Pattern Loss
Mul ti Frame Loss

32252
673688
17419
77

820

2

3445
1095
36

16

SET
SET
SET
SET
SET
SET
SET
SET
CLEAR
CLEAR
CLEAR
CLEAR
CLEAR
CLEAR
CLEAR
CLEAR
ALL ALARMS CLEAR

L ogging at the End of M easurement

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 afull set of
cumulative results are logged.
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MEASUREMENT COMPLETE 14 Jul 00 12:44:41

El apsed Tinme

00d 00h 03m 34s|

Error Results :

A1A2 FRAME Bl BI P

Error Count 16908 320131
Error Ratio 1. 053E-02 6. 410E- 07
HP- REI TC | EC

Error Count 361 N A
Error Ratio 1. 196E- 08 N A
TU BI P LP- REI

Error Count 4040 7
Error Ratio 8. 986E- 06 1.557E-08

FAS 140M

Error Count N A
Error Ratio N A
BIT

Error Count 187
Error Ratio 1. 456E- 05

Anal ysis Results :

Bl BIP
Errored Bl ocks 74564
Errored Seconds 18
Severely Errored Seconds 16
Unavai | abl e Seconds 10
Pat h Unavai | abl e Seconds N A
Background Bl ock Errors 3017
Errored Second Ratio 8. 824E- 02
Severely Errored Sec Ratio 7.843E-02
Background Bl ock Err Ratio 2. 006E- 03

HP- REI
Errored Bl ocks 98
Errored Seconds 4
Severely Errored Seconds 0
Unavai | abl e Seconds 0
Pat h Unavai | abl e Seconds 10
Background Bl ock Errors 98
Errored Second Ratio 2. 020E- 02
Severely Errored Sec Ratio 0
Background Bl ock Err Ratio 6. 187E- 05

Cumul ative Results

B2 BIP
3. 305E+06
6. 691E- 06

TG ERR
N A
N A

FAS 34M
N A
N A

CCDE
N A
N A

G 826 ANALYSI S

B2 BIP
22502

10

9

10

10

1914

4. 902E- 02
4. 412E- 02
1.227E-03

TG I EC
N A
N A
N A
N A
N A
N A
N A
N A
N A

Ms- REI
5769
1. 168E-08

CEl
N A
N A

FAS 8M
N A
N A

CRC
2411
1. 201E-02

M5- REI
186

2. 020E-02
0
1.174E-04

TG ERR
N A
N A
N A
N A
N A
N A
N A
N A
N A

B3 BIP
85340
2. 828E- 06

TG REI
N A
N A

FAS 2M
79
1. 406E- 05

REBE
1
4. 983E- 06

B3 BIP
22398

10

9

10

10

1898

4. 902E- 02
4. 412E-02
1.217E-03

Bl |
NA |
NA |
NA |
NA |
NA |
NA |
NA |
NA |
NA |
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Errored Bl ocks
Errored Seconds

Severely Errored Seconds

Unavai | abl e Seconds

Pat h Unavai | abl e Seconds

Background Bl ock Errors
Errored Second Ratio

Severely Errored Sec Ratio
Ratio

Background Bl ock Err

Errored Seconds

Severely Errored Seconds

Unavai | abl e Seconds

Errored Seconds

Low Order

Severely Errored Seconds

Unavai | abl e Seconds

Errored Sec
Y%rrored Sec
%S (Annex D)
Error Free Sec
%r r or
Severely Err Sec

Free Sec

%severely Err Sec
Degraded M nutes
%egr aded M nutes
Unavai | abl e Sec
%Unavai | abl e Sec

Errored Sec
Y%rrored Sec
Error Free Sec
%r r or
Severely Err Sec

Free Sec

%severely Err Sec
Degraded M nutes
%egr aded M nutes
Unavai | abl e Sec
%Unavai | abl e Sec

Ll

95.

25.

BIT
10
90196

. 96078

194
09804
8

. 92157

1
00000
10
67290

TC REI TU-BI P
N A 3341
N A 10
N A 9
N A 10
N A 10
N A 282
N A 4.902E-02
N A 4.412E-02
N A 7.231E- 04
M 2101 ANALYSI S
Section
Rx Tx
10 4
10 0
10 0
Pat h Rx Tx
10 2
9 0
10 0
G 821 ANALYSIS
FAS 140M FAS 34M
N A N A
N A N A
N A N A
N A N A
N A N A
N A N A
N A N A
N A N A
N A N A
N A N A
N A N A
CODE
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A

LP- REI

7

2

0

0

10

7

1. 010E-02
0

1. 768E- 05

Hi gh Order
Rx
10
10
10

FAS 8M
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A

CRC4

10
4.90196
194

95. 09804
8
3.92157
1

25. 00000
10
4.67290

Pat h
Tx
4
0
0

FAS 2M
10
4.90196
N A

194

95. 09804
7
3.43137
1

25. 00000
10
4.67290

REBE

4

2. 02020
194

97. 97980
4

2. 02020
0

0. 00000
0

0. 00000
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Errored Bl ocks

Errored Seconds

Severely Errored Seconds
Unavai | abl e Seconds

Pat h Unavai | abl e Seconds
Background Bl ock Errors
Errored Second Ratio
Severely Errored Sec Ratio
Background Bl ock Err Ratio

Errored Bl ocks

Errored Seconds

Severely Errored Seconds
Unavai | abl e Seconds
Background Bl ock Errors
Errored Second Ratio
Severely Errored Sec Ratio

Background Bl ock Err Ratio

Errored Seconds
Severely Errored Seconds
Unavai | abl e Seconds

Errored Seconds
Severely Errored Seconds
Unavai | abl e Seconds

15-min
BI'S Results VAI T
Frequency : 2488320.0 kHz
Power Level -13.0 dBm

Pointer Results :

NDF

M ssing NDF

+ve Pointer Adjustments
-ve Pointer Adjustnents
Inplied VC O f set

Poi nter Val ue

G 826 ANALYSI S

Near 8Md/s Far

N A N A

N A N A

N A N A

N A N A

N A N A

N A N A

N A N A

N A N A

N A N A
BIT Errors
187
10
6
10
187
4.902E- 02
2.941E- 02
1. 181E- 04

M 2100 ANALYSI S
Rx 8Mb/s  Tx

N A N A
N A N A
N A N A
64k Rx
10
8
10
M 2110 ANALYSI S
1-hr 2-hr
WAl T WAl T
O fset +0.0 kHz

STM 160 OPTI CAL

AU PO NTER
Count Seconds
0
0
0 0
0 0
0.0
0

Near 2Md/s Far
2411 1
10 4
8 4
10 0
10 10
694 0
4.902E-02 2. 020E-02
3.922E-02  2.020E-02
3. 541E- 03 0
Rx 2Md/s Tx
10 4
7 4
10 0
24-hr 7- day
WAl T WAl T
O f set +0. Oppm
TU PO NTER
Count Seconds
0
0
0 0
0 0
0.0
0




Description

HOW TO:

Storing, Logging and Printing
Logging on Demand

L ogging on Demand

When is pressed the chosen results are logged to the chosen logging
device. The choice of resultsfor loggingis:

RESULTS SNAPSHOT - last recorded measurement results

OVERHEAD SNAPSHOT - last recorded overhead values of the chosen STM-N
OVERHEAD CAPTURE - Overhead Capture display

POINTER GRAPH - Pointer Graph display

SDH TRIBUTARY SCAN - SDH Tributary Scan display

SDH ALARM SCAN - SDH Alarm Scan display

SCREEN DUMP - alows logging of the chosen display

FUNCTION LOGGING

TEST PERIOD LOGGING OFF

SETUP DEMAND

LOG ON DEMAND SCREEN DUMP

SCREEN DUMP DESTINATION DISK

BITMAP COMPRESSION (RLE) OFF
STATUS:

RESULTS OUERHEAD  DUERHEAD SCREEN MORE MULTIPLE
SNAPSHOT  SNAPSHOT  CAPTURE DUMP ... WINDDW

Choose LOG ON DEMAND to determine results to be logged when

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

Choose the logging DEVICE.

The logging device can be selected on the display when
SETUPissetto . 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 270.
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* GPIB: “Logging Results to GP-IB Printer” page 268.
* PARALLEL: “Logging Results to Parallel (Centronics) Printer” page 267.

» DISK: “Saving Data Logging to Disk” page 294. If SCREEN DUMP is chosen
then please refer to “Saving a Screen Dump to Disk” page 292.

* INTERNAL (only if Option 602, Internal Printer, isfitted):“Logging Results to
Internal Printer” page 269.

L og on Demand Examples

Overhead Capture, Pointer Graph, SDH Tributary Scan and SDH 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 STM-1
chosen for test.

| |
| 12:46:00 PRI NT DEMANDED- Q' H SNAPSHOT El apsed Time  00d 00h 03m 34s]|
| |
| | Setup : STM 16 OPTI CAL |
Lo [
| SCH (STM1 #1 ) | |
[ Lk ST tomm et + |
| AL| F6 F6 F6 | A2 | 28 28 28| JO| 01 AA AA| JO Path Trace: |
|B1|A2 00 OO |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|68 93 93|H2|00 FF FF|H3|00 00 00 | S1 Sync Status: |

|B2|00 EO 3E|K1|00 00 00|K2|00 00 00| QUALITY UNKNOWN |

| D400 00 00|D5|00 00 00|D6|00 00 OO | |

| D700 00 00|D8|00 00 00|D9|00 00 OO | |

| D10| 00 00 00 | D11| 00 00 00 | D12| 00 00 00 | |

| S1|00 00 00|Z2|00 00 00|E2|00 00 0O | |

|----+ +omt A+t + |

| High Order POH  TYPEVC-4 | Low Order POH TYPE VC-12

| WITHIN STM-1 #1 | |

|----+ S— |

| | HPPathLabel (C2): | | LP PathLabel (V5): |

|J1]00 “TUG STRUCTURE “Iv5|104 “010 ASYNCHRONOUS

|B3]07 |J2 |00 |

| C2|02 J1 Path Trace: | N2 |00 J2 Path Trace: |

|G1]00 ‘“~~~mmmmmm s " K400 e "

|F2]00 * S |

|H4|25 S |

|F3J100 * S |

| K300 Il |

N1 00 Il |
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Results Snapshot

Results Snapshot provides a Header listing the instrument settings that produced the

results and the last recorded, complete set of cumul ative measurement results.

12:48: 02 PRI NT DEVANDED- RESULTS SNAPSHOT El apsed Time 00d 00h 03m 34s

Cunul ative Results

Error Results :

|

|

1

|

|

|

A1A2 FRAME Bl BI P B2 BIP M5- REI B3 BIP |

Error Count 16908 320131 3. 305E+06 5769 85340 |
Error Ratio 1.053E-02  6.410E-07 6.691E-06 1.168E-08  2.828E-06 |
|

HP- REI TC | EC TC ERR CEl TC REI |

Error Count 361 N A N A N A NA |
Error Ratio 1. 196E- 08 N A N A N A NA |
|

TU BI P LP- REI |

Error Count 4040 7 |
Error Ratio 8. 986E- 06 1.557E-08 |
|

|

FAS 140M FAS 34M FAS 8M FAS 2M |

Error Count N A N A N A 79 |
Error Ratio N A N A N A  1.406E-05 |
|

BIT CODE CRC REBE |

Error Count 187 N A 2411 1]
Error Ratio 1. 456E- 05 N A 1. 201E-02 4. 983E- 06 |
|

Frequency : 2488320.0 kHz O fset : +0.0 kHz Ofset : +0. Oppm |
Power Level : -12.9 dBm STM 160 OPTI CAL |
|

Pointer Results : AU PO NTER TU PO NTER |
Count Seconds Count Seconds |

NDF 0 0 |
M ssing NDF 0 0 |
+ve Pointer Adjustnents 0 0 0 0o |
-ve Pointer Adjustnents 0 0 0 0 |
Implied VC O f set 0.0 0.0 |
Poi nter Val ue 0 0 |
1
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L ogging Jitter Tolerance Results

Description Thejitter auto tolerance feature providesjitter tolerance measurements within the
relevant ITU-T mask, G.823 for PDH, G958 and G.825 for SDH.

You can log the jitter auto tolerance results to a printer for record keeping purposes.

The [EI3¥NEIR] version and the [=24 version of the jitter tolerance results can be
logged to a printer

RESULTS _ TITTER AUTO TOLERANCE
FORMAT IR
BR-253 Mask: 2.5Bb/s
1000

_ N

S100

[} . \ﬁ

Tie o

a

d1.0 -

o

0.1 .
Freq(Hz) 9.1 1 10 100 1K 10K100K 1M 18M

STATUS: A
TEKT GRAPH MULTIPLE
WINDDW
HOW TO: 1 Choosethelogging DEVICE.

The logging device can be selected on the [OTHER) display when
SETUPissetto . 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 270.
* GPIB: “Logging Results to GP-IB Printer” page 268
* PARALLEL: “Logging Results to Parallel (Centronics) Printer” page 267.

* INTERNAL (only if Option 602, Internal Printer, is fitted): “Logging Results to
Internal Printer” page 269.
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2 Choose [eI3¥NaH] on the [RESULTS) XViIeRXeIN=:Y display or
choose j=241 on the[RESULTS) EXSiEeRKeIN=3]Y display, if you wish to log the

graph and text results to the printer.

3 Press|PRINT NOW | to log the chosen results to the printer.
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L ogging Jitter Transfer Results

Thejitter transfer feature provides jitter transfer measurements within the relevant
ITU-T mask, G.823 for PDH and G958 for SDH.
You can log thejitter transfer results to a printer for record keeping purposes. The

[eTRYNR] version or the [f=§l version of thejitter transfer results can be logged to
aprinter.

RESULTS _ TITTER TRANSFER FN
FORMAT MEGIEMM SCALE  WIDE
6824 Mask: DS3

P —_—

Gain (dB)

-60 i .
Freq (Hz)10 100 1K 10K 100K 1M

STATUS: A
TERT  GRAPH MULTIPL
WINDOH

1 Choosethelogging DEVICE.

The logging device can be selected on the [OTHER) display when
SETUPissetto . 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 270.
* GPIB: “Logging Results to GP-IB Printer” page 268
* PARALLEL: “Logging Results to Parallel (Centronics) Printer” page 267.

* INTERNAL (only if Option 602, Internal Printer, is fitted): “Logging Results to
Internal Printer” page 269.

2 Choose[eRNIEl on thiresuLTs) NIREER ENIEYNENeIY display or
choose TEXT on theResuLTS) MiRIE:S EESINeeI 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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L ogging Resultsto Parallel (Centronics) Printer

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

FUNCTION LOGGING
TEST PERIOD LOGGING OFF
SETUP DEVICE
LOGGING PORT PARALLEL
REMOTE CONTROL PORT GPIB
PRINTER TYPE HP PRINTER
STATUS: ki
RSZ32 GPIB DISK PARALLEL MULTIPLE

WINDDW

Damage to the instrument may result if aserial connection is made to this port.

1 Connect the Paralel printer to the PARALLEL port. See "Connecting a Printer
to aParallel Port" page 272.

2 If anon HP printer is connected then set PRINTER TY PE to be
ESAERINERY - Set MODE to be (80 character column width) or
[IOIVIERTESE] (40 character column width) according to the capabilities of your
printer.

3 See "Logging Results" page 253 or "Logging on Demand " page 261 for more
details on selecting the type of Results you wish to log.
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L ogging Resultsto GP-IB Printer

If Option 601, Remote Control Interface, isfitted, you can log the results and alarms
to an external GP-IB printer connected to the GP-1B port.

FUNCTION LOGGING
TEST PERIOD LOGGING OFF
SETUP DEVICE
LOGGING PORT
REMOTE CONTROL PORT RSZ52
STATUS: A
Rs232 GPIB DISK  PARALLEL MULTIPL

WINDDW

1 Connect an GP-1B 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 225 or "Logging on Demand" page 233 for more
details on selecting the type of Results you wish to log.
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L ogging Resultsto Internal Printer

Description If Option 602, Internal Printer is fitted, you can log the results and alarmsto the in-
lid printer.

FUNCTION LOGGING

TEST PERIOD LOGGING ON

SETUP DEVICE

LOGGING PORT

REMOTE CONTROL PORT GPIB

STATUS:
INTERNAL RSE32 GPIB DISK PARALLEL  MULTIPLE
WINDDW

HOWTO: 1 See "Logging Results” page 225 or "Logging on Demand " page 233 for more

details on selecting the type of Results you wish to log.
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L ogging Resultsto RS-232-C Printer

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

FUNCTION LOGGING
TEST PERIOD LOGGING OFF
SETUP DEVICE
LOGGING PORT RSZ252
REMOTE CONTROL PORT LRN
PRINTER TYPE HP PRINTER
SPEED 3500 BAUD
PROTOCOL RONHOFF
STATUS: A
Rs232 GPIB DISK  PARALLEL MULTIPL

WINDDW

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 anon HP printer is connected then set PRINTER TY PE to be
ESAERINIERY - Set MODE to be (80 character column width) or
[IOIVIERTSSE] (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 225 or "Logging on Demand" page 233 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
(PO).

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 FILETO
<printer name>

271



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

Connecting a Printer to a Parallel Port

Description If Remote Control Option, 601, is fitted, the OmniBER 718 has the capability of
interfacing with a Printer, viathe PARALLEL port.

CAUTION Do not connect aserial printer e.g. RS-232-C or GPIB to the HP 37718A Parallel port
asthiswill damage the interface.

HOWTO: 1 Connectthe OmniBER 718 Parallel port to your Printer Parallel port using printer
cable HP 24542D.
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Changing Internal Printer Paper
Description Option ~ The printer accepts rolls of thermal paper with the following dimensions: :
602 isrequired

Width: 216 mm (8.5 in) 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

Suitablerolls of paper are available from Hewlett Packard, Part Number 9270-1360.

WARNING The paper tear-off edgeis SHARP. Thisedgeisexposed when the printer cover
israised. Notethe /A CAUTION SHARP EDGE label on the cover.

HOW TO: 1 Raisethetwo locking tabs on the sides of the printer cover and then raise the
cover.

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

LIFT TO ADJUST PAPER ALIGNMENT

3 Liftoutthe spindle. Adjust the paper width adaptor to the width of the paper being
used.
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4  Put the paper roll on the spindle such that the sensitive side (dlightly shiny) will
be on the underside of the print mechanism. Ensure that the relocation of the
spindle locks the blue width adaptor in position.

NOTE The paper must be installed such that when it isin the print mechanism, the sensitive
side (dightly shiny) isthe underside.
The illustrations here show the correct fitting for HP 9270-1360 paper which hasthe

sensitive side on the outside of theroll.

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
\&?’
/,,o/)r

P

INSERT PAPER

CAUTION Do not close the outer cover until the automatic paper feed is complete.
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6 If theprinter paper isincorrectly aligned, raise the printer mechanism front cover
to rel eases the paper drive and realign the paper.

LIFT TO ADJUST PAPER ALIGNMENT
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Cleaning Internal Printer Print Head

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

WARNING The paper tear-off edgeis SHARP. Thisedgeisexposed when the printer cover
israised. Notethe A\ CAUTION SHARP EDGE label on the cover.

HOW TO: 1 Opentheprinter asfor changing the paper see “Changing Internal Printer Paper”
page 273.
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 kefPAPER 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 273.

NOTE Retain the cleaning paper. It is designed to last for the life of the printer.
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Storing Configurations in Instrument Store

Soring Configurationsin Instrument Store

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 [Q]. This storeis used to set the instrument to aknown state, the
FACTORY DEFAULT SETTINGS.

FUNCTION STORED SETTINGS
STORED SETTING NUMBER 1
LOCK OFF
ACTION
SETTING
8 FRCTORY DEFRULT SETTINGS
20 Ll
3
b LI
*Tore RECALL SAVE FULTIPLE
WINDOM

Set the OmniBER 718 to the configuration you wish to store.

Choose the STORED SETTING NUMBER to receive the configuration.
Choose LOCK [SIFdl-

Choose ACTION to store the configuration in the chosen store.

ga b~ W N P

To add a descriptivetitle see "Titling Configuration in Instrument Store ™
page 279.
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Titling Configuration in Instrument Store

When storing configurations, you can give them an easily remembered title for
identification at alater date.

FUNCTION STORED SETTINGS

STORED SETTING NUMBER 1
LOCK OFF
ACTION OFF

FACTORY DEFAULT SETTINGS
PAYLORD.MAPPIG......uvveunnnans
SDH.ANALYSIE. .ovvvieennvines

SETTING

U@

STATUS:

I

1 Choosethe STORED SETTING NUMBER which contains the stored
configuration.

2 Choose LOCK [elgdl-

<JIIE:] JUMPRINEXT CHAR ll PREVIOUS CHARE and to title the

Settings.
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Recalling Configurationsfrom Instrument Store

Description Having stored a configuration for future use, you must be able to recall that
configuration in the future.

FUNCTION STORED SETTINGS
STORED SETTING NUMBER 2
LOCK OFF

ACTION
SETTING

®  FACTORY DEFAULT SETTINGS
1 PAYLORD.MAPPIG......vvveaunnnans
2 SDH.ANALYSIS. ..o vviinnniannnnans

2
b iieaessaerassssssassaaaanas
STHEEE: RECALL SAUE MULT IPLE]
HOW TO: 1 Choosethe STORED SETTING NUMBER which contains the stored

configuration.

2 Choose ACTION to recall the stored configuration.
The recall operation can be verified by checking the relevant display settings.
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Formatting a Disk

Only 1.44M, MS-DOS compatible disks can be used in the OmniBER 718. Any
other format or capacity will result in a disk access error being displayed.

FUNCTION FLOPPY DISK
DISK OPERATION DISK
FORMAT

Insert Disk

Select OK to perform operation OFF

Az

LABEL:no label FREE: unknown Bytes
STATUS:

OFF

0K MULTIPLE]
WINDDOW

Diskscanbeformattedin an IBM compatible PC but it isrecommended that the disk
is formatted in the OmniBER 718 as this will ensure full compatibility with the
Floppy Disk power fail recovery included in the OmniBER 718.

1 Choose DISK OPERATION .
2 Insert the Disk into the Disk drive.

3 Choose 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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L abeling a Disk

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:\

LABEL : MY DisK FREE: Bytes
STATUS:

OFF

1 Choose DISK OPERATION [LABEL |

2 Label the Disk using EEEVENEERY IR or press

and use the pop-up keypad.
3 Choose to confirm the label is correct.

Thelabel isdisplayed at the bottom of the display to confirm the operation has

taken place.
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Managing Files and Directorieson Disk

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
CRERTE DIRECTORY

NAME ISpH |
Select OK to perForm operation OFF
A:\

LABEL: FREE: Bytes

STATUS:

L

1 Choose DISK OPERATION on the
display,

2 Enter thedirectory name using EEIEVENEIRN DNESEA or
press and use the pop-up keypad.
The directory name can contain up to 8 alphanumeric characters.

3 To create the directory choose [
Thiswill create a sub directory of the directory displayed at the bottom of the
display. In this example A:\SDH will be created.
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Accessing Directories and Files

1
2

Choose DISK OPERATION BNIE .

Choose FILE TY PE you wish to view.
This acts as afilter on the filename extension:

[SOINFIEVYNIOIN] - CNF filter, - .SMG filter,
PYNVYXeleleNe] - .PRN filter, - .BMPfilter.

Move the highlighted cursor to the NAME field and press (SET).

<DIR> - Current Directory.
<DIR> - Parent directory. Move highlighted cursor to thisline and press(SET)

to move to parent directory.

4

6

Move the highlighted cursor to
<DIR> and press to move to parent directory.

Move the highlighted cursor to the directory required and press to moveto
that directory. (The directory name will appear on the display).
Only the files with the file extension chosen in FILE TY PE will be displayed.

FlmeTromn C1ADOY m1ow

Bitmap Files — A:“+.BHF

D

516 EF-05- 1958
CONFIG <OIR> o SEP-09-1358
DuP <IIR> 0 SEP-05-1338
B1
Bl

Ll

STATUS:

MULTIPLE]
WINDDOW

Move the highlighted cursor up and down the display using (4 ] and (¥ ).
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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 thisline and press(SET)
to moveto parent directory.

SDH1.PRN - File (with named extension) in current directory. Move highlighted
cursor to this line and press(SET] 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 press to access the next page
of file names.

PREV - Move highlighted cursor to thisline and press to access the previous
page of file names.

FlmeTromn C1ADOY m1ow

D . P 1998  10:39:46
. ) SEF-03-1338 10
SOH1.PRM 5452 SEP-03-1998 11
DS3.PRN S616 SEF-03-1338 10
SOH4.PRM 11158 SEP-03-1998 11
SHMG1.PREM 16888 SEF-03-1338 13

F | 34r6.PrN 10564 SEP-03-1998 12
LINK1.FRN 1 SEF-03-1338 12
LINK3.PRN TETE SEP-03-1998 12
SDHE.PEM == SEF-03-1338 12
SOH3.PRM 11076 SEP-03-1998 13
DS1.PRN 54 SEF-03-1338 13

LIJ POH1.PRN 5254 SEP-03-1998 13

LI FDHE. PEM TE3E SEF-03-1338 13
L INKZ.PRN 2135 SEP-03-1998 13
L INK4.FRN 8030 SEF-03-1338 13

A LAKE4.PRN 2135 SEP-03-1998 13
LOCAL .FRN 5101 SEF-03-1338 13

LIJ LONG1.PRN 2135 SEP-03-1998 13
SDHT.FPEM 5101 SEF-03-1338 13
SOHG.PRM 2135 SEP-03-1998 13
SDHI.PEM B8T1 SEF-03-1338 13
POH3.PRM 2135 SEP-03-1998 13
Eg;? EEEE ) BET1 SEF-03-1938  13:26:32

STATUS:

MULTIPLE]
WINDDOW

7 NEW. - Allows entry of new file name using pop-up keypad. Press(SET] to
obtain the pop-up keypad display. Enter the new filename, Choose and
press to return to the file manager display.

8 Press(CANCEL] to return to the display.
The filename entered via the keypad appears on the display.
Thefile extension is added automatically.
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 OPERATION FILE

RENAME
FROM: NAME FILENAME.CNF

T0: DIRECTORY A:\
NAME FILENAME.CNF

Select OK to perform operation OFF
A:\
LABEL: FREE: Bytes
STATUS:
OFF

=
WINDOW

1 Choose DISK OPERATION [EINE EENE.

2 Enter theFROM filenameusing or

Choose the directory which contains the file to be renamed. See "Accessing
Directories and Files" page 284. Move the highlighted cursor to the file to be

renamed and press (SET] to return to the display.
The filename, with extension, can contain up to 12 a phanumeric characters.

3 Choose the directory in which to locate the renamed file (it will appear on the
display). See "Accessing Directories and Files" page 284.

4 Enter the TO filename using EEEVENEER or

press twice and use the pop-up keypad.
The filename can contain up to 8 alphanumeric characters.

The file extension is fixed to the FROM filename extension.

5 To rename the file choose [
If you have entered afilename which aready exists, awarning "File exists - are
you sure" you wish to continue is displayed.
If YESis selected, the datain the file will be overwritten. If NO is selected, the
operation is aborted.
This allows you the opportunity to verify before renaming.
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Deleting a File on Disk

Obsolete files can be deleted as an aid to efficient file management.

FUNCTION FLOPPY DISK

DISK OPERATION FILE
DELETE
DELETE FILE

NAME FILENAME.EXT
Select OK to perform operation OFF
A:\
LABEL: FREE: Bytes

STATUS:
OFF

"

1  Choose DISK OPERATION EERSEEE

2 Choose the directory containing the file to be deleted. See "Accessing
Directoriesand Files" page 284.

3 Enter thefilename to be deleted using
or press(SET), highlight the file to be deleted on the file manager display,
and press (SET).

The file name can contain up to 12 alphanumeric characters, including the
filename extension.

4 To delete the file choose ST
A warning "Are you sure you wish to continue" is displayed.
If YESisselected, thefileis deleted.
If NO is selected, the operation is aborted.
This prevents accidental deletion of awanted 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 OPERATION FILE
DELETE
DELETE DIRECTORY

Select OK to perform operation OFF
A:\
LABEL: FREE: Bytes
STATUS:
OFF

"

A directory cannot be deleted until al thefileswithin the directory have been del eted.
See "Deleting aFileon Disk " page 287.

1 Choosethe directory you wish to delete (it will appear on the display). See
"Accessing Directories and Files" page 284.

2 Choose DISK OPERATION [DELETE DIRECTORY R

3 To delete the directory choose o]}
A warning "Are you sure you wish to continue" is displayed.
If YESis selected, the directory is deleted.
If NO is selected, the operation is aborted.
This prevents accidental deletion of awanted 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
Fileon Disk " page 287.
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Adding Descriptorsto Disk Files

When storing configurations or graphics on disk, you can give them an easily
remembered descriptor for identification at alater date.

Descriptors can be added to .CNF and .SMG files.

FUNCTION FLOPPY DISK
DISK DPERATION FILE
PROPERTIES

DISPLAY OPTION FILE DESCRIPTOR
FILE NAME FILENARME.CNF

DESCRIPTOR .eiiiriiniinennnns
Press SET to select Filename popup
Select OK to perform operation OFF
A:\
LABEL: FREE: Bytes

STATUS:

TIME FILE MULTIPLE]
2 DATE DESC WINDOW

1 Choose the directory containing the file you wish to add the descriptor to. See
"Accessing Directories and Files" page 284.

2 Choose DISK OPERATION and DISPLAY OPTION
[ FILE DESCRIPTORE

3 Movethe highlighted cursor to the FILE NAME DESCRIPTOR field.

Enter the file descriptor using or
press (SET], highlight the file required on the file manager display, and press

[SET].

4 Movethe highlighted cursor to Select OK to perform operation and choose OK.
TheFileList will show the descriptor instead of the TIME and DATE information
aslong as FILE DESCRIPTOR is selected.

This slows down the updating of the display.
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Saving Graphical Resultsto Disk

Description Graphical results can be saved to afile on disk. Two methods of naming thefile,
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 afilename 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 TIMING CONTROL

SHORT TERM PERIOD 1 SECOND
TEST TIMING MANUAL

GRAPH STORAGE 15 MIN RESOL'N
DISK

STATUS:

INTERNAL DISK MULTIPLE]
WINDDOW

HOW TO: 1 Choose GRAPH STORAGE and the Graph Storage resolution required
on the (RESULTS) display. See “Saving Graphics Results to Instrument Store”
page 244.
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.

290



Using Instrument and Disk Storage
Saving Graphical Results to Disk

FUNCTION FLOPPY DISK

DISK OPERATION SAVE

FILE TYPE GRAPHICS
NAME FILENAME. SMG

Az
LABEL : FREE: Bytes

STATUS:
CONF1G- WMGRAPHICSEMN DATH MULT IPLE]
URATION - LOGGING WINDOW

2 Choose the directory in which to save the graphics results. See "Accessing
Directoriesand Files" page 284.

3 If you wish to enter your own choice of filename, choose DISK OPERATION
FILE TY PE [CRARISS.

4 Movethe highlighted cursor to NAME and enter the filename using
or press(SET] twice and use the
pop-up keypad.
The filename can contain up to 8 alphanumeric characters.
The filename extension isfixed as .SMG
The graphics results will be saved on Disk at the end of the measurement.
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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 37718A. Logging and Floppy Disk displays must be set up for screen
dump. See, "Logging on Demand " page 261. The current display is stored on disk

when [PRINT NOW|. is pressed.

FUNCTION LOGGING

TEST PERIOD LOGGING OFF

SETUP DEMAND

LOG ON DEMAND SCREEN DUMP

SCREEN DUMP DESTINATION DISK

BITHMAP COMPRESSION (RLE) OFF
STATUS: A
RESULTS OUERHERD  OUERHEAD SCREEN MORE MULTIPLE
SNAPSHOT  SNAPSHOT  CAPTURE DUMP ... WINDDW

HOW TO: 1 Selectthe|OTHER display, and choose SETUP

and LOGGING PORT B -

2 Now set SETUPto and LOG ON DEMAND to
| SCREEN DUMPE

3 If compression isrequired to save disk space, select BITMAP COMPRESSION
(RLE) M-
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FUNCTION FLOPPY DISK
DISK OPERATION SAVE
FILE TYPE SCREEN DUMP
NAME FILENARME. BMP
BMP DIR : A:\
BMP FILE: SDUMP®29.BMP
Az
LABEL:no label FREE: unknown Bytes
STATUS:
STORED SETTINGS FLOPPY LOGGING MORE MULT IPLE}
SETTINGS CONTROL DISK e WINDOW

4 Choose the directory in which to save the Screen Dump. See "Accessing
Directoriesand Files" page 284.

5 If you wish to enter your own choice of filename, choose DISK OPERATION

FILE TY PE ReREENIN-

You have the option of an auto generated filename or entering your chosen filename.
The file name can have a maximum of 8 characters.

The file extension isfixed as .BMP.

The file name must satisfy DOS requirements, that is, there must be no spaces or
other illegal characters.

6 Movethe highlighted cursor to NAME and enter the filename using

PREVIOUS CHAR NEXT CHAR or press twice and use the
pop-up keypad.

7 Choose the display you want to store on disk and press (PRINT NOW].
After afew second the message "SAVING SCREEN DUMP. . . (XX%

COMPLETE)" is displayed.

293



Using Instrument and Disk Storage
Saving Data Logging to Disk

Saving Data L ogging to Disk

Description Data Logging can be saved to afile on disk. The disk can be transferred to a
personal computer (PC) and the logging investigated at a later date.

FUNCTION FLOPPY DISK

DISK OPERATION SAVE

FILE TYPE DATA LOGGING
NAME F ILENAME. PRN

APPEND TO FILE

Az
LABEL : FREE: Bytes

STATUS:

OVER- APPEND MULT IPLE]
WRITE TO FILE WINDOW

HOW TO: 1 Choose the directory in which to save the logging results. See "Accessing
Directories and Files" page 284.

2 Choose DISK OPERATION and enter
your choice of filename using or
press twice and use the pop-up keypad.

The filename can contain up to 8 alphanumeric characters.
The filename extension is fixed as .PRN.

3 If you wish to add the datalogging to afile which already exists, choose
APPEND TO FILE. The datalogging 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 datalogging,
choose OVERWRITE.

4 Setupthe(OTHER) display. See “Logging Results” page 253.
When the named file is opened, data logging is saved on the disk:

As each logging output occurs during the measurement or|RR&HT NOW is
pressed.
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Saving Configurationsto Disk

You can store alarge number of measurement settings which are used regularly and
recall them when required.

Configurations can be stored to afile on the floppy disk. The floppy disk can be
used in other instruments which have the same option structure.

FUNCTION FLOPPY DISK
DISK OPERATION SAVE
FILE TYPE CONF IGURATION
NAME SDHANAL .CNF
Select OK to perform operation OFF
Az
LABEL:no label FREE: 1148928 Bytes
SEELE?E GRAPHICS DATA SCREEN MULT IPLE}
URRTION LOGGING DUMP WINDOW

1 Setthe OmniBER 718 to the configuration you wish to store.

2 Choosethedirectory in which you wish to save the OmniBER 718 configuration.
See "Accessing Directories and Files" page 284.

3 ChooseDISK OPERATION . FILE TY PE [SONFIEVEYNION and enter
thefilename using or press(SET]
twice and use the pop-up keypad.

The filename extension is fixed as .CNF.
The filename can contain up to 8 alphanumeric characters.

4  Choose to save the current configuration to disk.
If you have entered a filename which already exists, awarning "File exists - are
you sure you wish to continue” is displayed.
If YESis selected, the configuration will be saved.
To cancel, change OK to OFF and enter new filename. See "Accessing
Directories and Files" page 284.
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Recalling Configuration from Disk

If a configuration has been stored on disk, you will need to recall it at sometimein
the future to configure the instrument.

FUNCTION FLOPPY DISK
DISK DPERATION RECALL
FILE TYPE CONFIGURATION
NAME FILENAME . CNF
Select OK to perform operation OFF
A:\
LABEL: FREE: Bytes

STATUS:
CONF1G- WMGRAPHICS MULT IPLE]
URATION - WINDOW

1 Choose the directory that contains the configuration file to be recalled. See
"Accessing Directories and Files" page 284.

2 Choose DISK OPERATION and
enter your choice of filename using
=
The filename can contain up to 8 alphanumeric characters.

The filename extension is fixed as .CNF.

3 Torecal the configuration from disk to instrument, choose o4
The recall operation can be verified by checking the relevant display settings.
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Recalling Graphics Results from Disk

Description If graphic results have been stored on disk, you will need to recall them in ableto
view the results on the (GRAPH). display.

FUNCTION

FLOPPY DISK

DISK OPERATION

RECALL

GRAPHICS

FILE TYPE
NAME FILENAME. SMG

Select OK to perform operation OFF
Az
LABEL : FREE: Bytes

STATUS:

il N

HOWTO: 1 Choose the directory that contains the graphics file to be recalled. See
"Accessing Directories and Files" page 284.

2 ChooseDISK OPERATION FILE TY PE [EYXAIe) and enter
your choice of filename using

The filename can contain up to 8 alphanumeric characters.
The filename extension isfixed as .SMG.

To recall the graphics results from disk to instrument, choose (o[-

4 To view the graphics results, see “Recalling Stored Graph Results” page 245.
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Copying Configuration from Instrument Sore

to

Ify
ano

Disk

ou have a configuration stored in the instrument store that you wish to use on
ther instrument, you can copy it to disk. The configuration can then be

downloaded from the disk in to another OmniBER 718 with the same options as the
original instrument.

1

FUNCTION FLOPPY DISK
DISK DPERATION FILE
COPY
FROM: CONFIGURATION
N 5 1 1 -
TO:
NAME FILENAME.CNF
Select OK to perform operation OFF
A:\
LABEL: FREE: Bytes

STATUS:

il N

Choose the directory to receive the configuration file. See "Accessing
Directoriesand Files" page 284.

Choose DISK OPERATION NGRS and enter the
Instrument Store number using a6l INCREASE DIGIT [ef
press and use the pop-up keypad.

The Stored Settings description appears al ongside the store number.

If required the description can be modified using

or press (SET) and use the pop-up keypad.

The description can contain up to 24 al phanumeric characters.

Enter the chosen filename using or
press twice and use the pop-up keypad.

The file name can contain up to 8 a phanumeric characters.

The filename extension is fixed as .CNF.
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4 To copy the configuration from instrument to Disk choose [of 4.
If you have entered a filename which already exists, awarning "File exists - are
you sure you wish to continue” is displayed.
If YESis 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 I nstrument
Sore

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 718 with the same options as the
origina instrument.

FUNCTION FLOPPY DISK
DISK DPERATION FILE
COPY

TO: CONFIGURATION

& RATMTEST..uveinieiiiinenenennnnns
FROM:

NAME FILENAME.CNF
Select OK to perform operation OFF
A:\
LABEL: FREE: Bytes

STATUS:

il N

1 Choose the directory containing the configuration file. See "Accessing
Directoriesand Files" page 284.

2 Choose DISK OPERATION NGNS and enter the
Instrument Store number using 9] INCREASE DIGIT [elg
press and use the pop-up keypad.

Enter a description of the configuration using
or press (SET] and use the pop-up keypad.

The description can contain up to 24 a phanumeric characters.

3 Enter the filename the configuration is to be copied from using
or press(SET], highlight thefileto
be copied on the file manager display and press(SET].
The file name can contain up to 8 a phanumeric characters.
The filename extension is fixed as .CNF.
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4 To copy the configuration from Disk to instrument, choose [eJ@].
If you have entered ainstrument store number which already contains a
configuration, awarning "Are you sure you wish to continue” is displayed.
If YESis selected, the datain the instrument store will be overwritten.
If NO is selected, the operation is aborted.
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Copying Graphics Results from I nstrument
Soreto Disk

You can copy Graphics Results from the instrument store to the Disk. Thisis useful
under the following conditions:

1

If you have graphicsresults stored in theinstrument that you wish to prevent from
being overwritten by a future measurement (only 10 store locationsin 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 -3
TO:

NAME FILENAME. SMG

FORMAT NORMAL
Select OK to perform operation OFF
A:\
LABEL: FREE: Bytes

STATUS:
OFF

"

Choosethedirectory to receivethe graphicsfile. See "Accessing Directoriesand
Files" page 284.

Choose DISK OPERATION and enter the
Instrument Store number using 9] INCREASE DIGIT [elg
press and use the pop-up keypad.

Enter the filename the graphic results are to be copied to using

or press (SET] twice and use the
pop-up keypad.

The file name can contain up to 8 a phanumeric characters.

The filename extension isfixed as .SMG
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4 If you wish to view the graphic results at alater date via a spreadsheet, choose
FORMAT [&&¥]. CSV is Comma Separated Variable.
If youwishto view thegraphic results at alater date on an OmniBER 718, choose

FORMAT [N

5 To copy the configuration from instrument to Disk, choose o4}
If you have entered a filename which already exists, awarning "File exists - are
you sure you wish to continue” is displayed.
If YESis selected, the data on the Disk will be overwritten.
If NO is selected, the operation is aborted.
This alowsyou the opportunity to view the data on the Disk and verify that itis
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 the | OTHER| ESRIINeEXeINiNzoN display.

FUNCTION SETTINGS CONTROL

TRANSMITTER AND RECEIVER COUPLED
RECEIVER COUPLED TO TRANSMITTER

STATUS:
[NDEP- COUPLED MULTIPLE]
ENDENT WINDDOW

HOW TO: 1 Choose TRANSMITTER AND RECEIVER [SeNENER].
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Setting Time & Date

Setting Time & Date

Description When making Bit error measurements and recording results you can have certain
events timed chronologically, for example, Alarms; Error Seconds.

The capability to set the Time and Dateis provided on the

display.
FUNCTION TIME & DATE
CLOCK MODE SETUP
TIME f5:22:59
DATE 29-JUL-89
SEEE%EHSE INCRERSE MULTIPLE]
DIGIT DIGIT L o )
HOW TO: 1 Choose CLOCK MODE and set the Time and Date using (1 ; (¥ J;
| —H — B NnCREASE [ DIGIT Bl DECREASE DIGIT

2 Choose CLOCK MODE to compl ete the setting of Time and Date.
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Enabling Keyboard Lock

Enabling Keyboard L ock

Description You can protect the measurement settings from interference during a test.

This function is provided in the OmniBER 718 on the
display.

The following keys are not affected by Keyboard L ock:

+ Display keys(TRANSMIT); [RECEIVE]; [RESULTSJ; (GRAPHJ; [OTHER]

« cursor keys (][] (3] and (]

« [SHOW [(PAPERFEED] [(LOCAL) [SMART TEST

The following display functions are not affected by Keyboard L ock:

« RESULTStypeonthe display
« KEYBOARD LOCK on the [OTHER)] display

FUNCTION MISCELLANEDUS
KEYBOARD LOCK

BEEP ON RECEIVED ERROR OFF
INBAND DS1 LODOPCODE

156MTS COMPATIBILITY OFF
SUSPEND TEST ON SIGNAL LOSS  OFF
MS-REI RESULT ENRBLE OFF
MS-AIS RESULT ENABLE OFF
GRAPH STORAGE RESOLUTION COMPRESS

NOTE: storing zraph results with Full
resolution will reduce storage capacity

by 507
STATUS: A
OFF oN MULTIPL
WINDOH
HOW TO: 1 Choose KEYBOARD LOCK NN
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Enabling Beep on Received Error

Enabling Beep on Received Error

Description You can have an audible indication of an error which is particularly useful when the
display on the test set is hidden from view.

This function is provided in the OmniBER 718 on the
display.

FUNCTION MISCELLANEDUS
KEYBOARD LOCK ON

BEEP ON RECEIVED ERROR OFF
INBAND DS1 LODOPCODE

156MTS COMPATIBILITY OFF
SUSPEND TEST ON SIGNAL LOSS  OFF
MS-REI RESULT ENRBLE OFF
MS-AIS RESULT ENABLE OFF
GRAPH STORAGE RESOLUTION COMPRESS

NOTE: storing zraph results with Full
resolution will reduce storage capacity

by 507
STATUS: b
OFF ON HULTIPLE
WINDOW
HOW TO: 1 Choose BEEP ON RECEIVED ERROR I}
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Selecting and Using "Other" Features
In-Band DS1 Loopcode 156MTS Compatibility

In-Band DS1 L oopcode 156M TS Compatibility

The instrument default state is with the INBAND DS1 LOOPCODE 156MTS
COMPATIBILITY field set to . In thismode the instrument operates as per the
T1.403.CORE standard which states that the DS1 framing bit should overwrite the
DS1 Loopcode pattern. When 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 HP’s
156MTS T-carrier and SONET tester.

FUNCTION MISCELLANEOUS
KEYBORRD LOCK ON
BEEP ON RECEIVED ERROR OFF
[NBAND DS1 LDOPCODE

156MTS COMPATIBILITY OFF

SUSPEND TEST ON SIGMAL LOSS  OFF
MS-REI RESULT ENRBLE OFF
MS-ALS RESULT ENABLE OFF

GRAPH STORAGE RESOLUTION COMPRESS

NOTE: storing graph results with Full

Eesgégtinn will reduce storage capacity
y d

STATUS: ki
OFF ON MULTIPLE
WINDOW
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Selecting and Using "Other" Features
Suspending Test on Signal Loss

Suspending Test on Signal L oss

When running a test, you can choose to suspend the test during periods of signal
loss.

This function is available on the | OTHER| [MIS=RNINZeE] display.

FUNCTION MISCELLANEDUS
KEYBOARD LOCK ON

BEEP ON RECEIVED ERROR OFF

INBAND DS1 LODOPCODE

156MTS COMPATIBILITY OFF

SUSPEND TEST ON SIGNAL LOSS
MS-REI RESULT ENRBLE OFF

MS-AIS RESULT ENABLE OFF

GRAPH STORAGE RESOLUTION COMPRESS

NOTE: storing zraph results with Full
resolution will reduce storage capacity

by 507
STATUS: A
OFF oN MULTIPL

WINDOH

1 Choose SUSPEND TEST ON SIGNAL LOSS e[\l
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Selecting and Using "Other" Features
MS-REI Result/Enable

M S-REI| Result/Enable

Before running atest, you can choose to enable or disable the SDH measurement of
MS-REI or the equivalent SONET measurement of
REI-L.

This function is available on the OTHER| [YISS=RWAN=eNE] display.

FUNCTION MISCELLANEDUS
KEYBOARD LOCK ON

BEEP ON RECEIVED ERROR OFF
[NBAND DS1 LDOPCODE

156MTS COMPATIBILITY OFF
SUSPEND TEST ON SIGNAL LOSS _ OFF
MS-REI RESULT ENRBLE OFF
MS-AIS RESULT ENRBLE OFF
GRAPH STORAGE RESOLUTION COMPRESS

NOTE: storing graph results with Full
resolution will reduce storage capacity
by 507

STATUS: ki
OFF ON MULTIPLE
WINDOMW

1 Choose MS-REI ENABLE or asrequired.

When set to OFF, the MS-REI and REI-L measurements are suppressed.
Cumulative, Short Term and Analysis measurements are affected alike.

The MS-REI measurement is twinned with B2-BIP with regard to the G826 PUAS
measurement. This results in the B2-BIP PUAS measurement showing N/A when
MS-REI is set to OFF.
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MS-AIS Result/Enable

MS-Al S Result/Enable

Before running atest, you can choose to enable or disable the SDH measurement of

MS-AIS or the equivalent SONET measurement of AIS-L.
This function is available on the(OTHER) display.

FUNCTION MISCELLANEDUS

KEYBOARD LOCK
BEEP DN RECEIVED ERROR

[NBAND DS1 LDOPCODE
156MTS COMPATIBILITY

SUSPEND TEST ON SIGNAL LDSS
MS-REI RESULT ENRBLE
MS-AIS RESULT ENRBLE

GRAPH STORAGE RESOLUTION
NOTE: storing graph results

ON
OFF

OFF
OFF
OFF

COMPRESS
with Full

resolution will reduce storage capacity

by 504

STATUS:
OFF ON

1 Choose MS-AIS ENABLE [e[\Jj or as required.

When set to OFF, the MS-AIS and AIS-L measurements are suppressed.
Cumulative, Short Term and Analysis measurements are affected alike.

MULTIPL
WINDOMW
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Graph Storage Resolution

Graph Storage Resolution

Description The total graphics store capacity is normally 20,000 events. If GRAPH STORAGE
RESOLUTION is selected the capacity reduces to 10,000 events.

FUNCTION MISCELLANEDUS
KEYBOARD LOCK ON
BEEP ON RECEIVED ERROR OFF
[NBAND DS1 LDOPCODE

156MTS COMPATIBILITY OFF

SUSPEND TEST ON SIGNAL LOSS  OFF
MS-REI RESULT ENRBLE OFF
MS-AIS RESULT ENRBLE OFF

GRAPH STORAGE RESOLUTION COMPRESS
NOTE: storing graph results with Full
resolution will reduce storage capacity

by 507
STATUS: A,
COMPRESS  FULL MULTIPL

WINDOMW
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Selecting and Using "Other" Features
Setting Error Threshold Indication

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 718 to
indicate this by a color change, from yellow to red, of the bar on the
display and the result on the display. You can choose the thresholds at
which the color change occurs.

The Count and Ratio selections are independent.

This function is available on the|[OTHER| [Je]Relz:¥eINRizle]Ml display.

FUNCTION COLOR CONTROL
COLOR ENHANCE RESULTS oN
COUNT THRESHOLD 10000
RATIO THRESHOLD
COLOR PALETTE THO
DISPLAY BRIGHTNESS FULL
ST?LHSE 1076 1077 107-8 10~-9 MULT IPLE]
WINDOW

1 Choose COLOR ENHANCE RESULTS ]\l
2 Choosethe 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 718 screen can be set to single or two color using the COLOR

PALETTE selection on the [OTHER), [SSKSTSSNTEISTN cisplay.

The screen brightness can be set to full or half brightness.
The half brightness setting is used when the room brightnessis 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 pressesin the last hour,
then the screen automatically dimsto 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 the THER| [fe]Relz¥ee]\jizle]H display.

The function of the COUNT THRESHOLD and RATIO THRESHOLD fields is
explained on the previous page.

FUNCTION COLOR CONTROL
COLOR ENHANCE RESULTS ON
COUNT THRESHOLD 10000
RATIO THRESHOLD 187-3
COLOR PALETTE TWO
DISPLAY BRIGHTNESS FULL
STATUS:

H

ALF FULL MULTIPLE
WINDOMW

1 Choose the DISPLAY BRIGHTNESS to suit the operating environment.
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Selecting and Using "Other" Features
To Generate a New Jitter Mask

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 : , you will have to select to access
the ITTER MASKS key.

2 Check themask LOCK is set to [eJg]. then select a USER MASK NUMBER
(from1to 5). Notethat it isnot possibleto edit aUser Mask when thereisa User
Mask currently in use (i.e. when running a measurement). When this occurs the
LOCK field displays “ON (IN USE)".

FUNCTION JITTER MASKS
3 Position the cursor on DISPLAY and | s e e
selec[CENENERNTNTE - e
:?INTS 1?3 Ulpp A1
4 Position the cursor on POINTS and | i GlF "
set the required number of points in | & s ke ra ro e m
the mask. UPDRTE SELECTED USER MASK OFF

STATUS: £
SK MASK  GENERATE MULTIPLE
TITLE  POINTS MASK WINDOW

5 Using thd 4) and edit keys

setup the amplitude and frequency of- "™ TLTTER Hhsks
. . USER MASK NUMBER 2
the user-selectable points given on DIsPLAY SeheRATe masK

the dISpIay (le Al, A2 fa, fO, ft, fb) POINTS 5 e a1
6 Position the cursor on the UPDATE | & 4 HZX

1000000 Hz

SELECTED USER MASK field and | * & o e

UPDATE SELECTED USER MASK
seleci[ENERAEN.

STATUS: £
GENERATE MULTIPLE
WINDOW

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 Al and A2 amplitudes are valid for the specified frequencies.
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To Generate a New Jitter Mask

7 Select DISPLAY [YINS€2LelINES -

Note that the GENERATE action has resulted in a new mask being cal cul ated
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 pointsin the mask, while selecting PAGE enables you to select pages
1to 5 and edit the frequency and amplitude of each point on the mask.

FUNCTION TITTER MASKS
USER MASK NUMBER 1
LOCK OFF
DISPLAY MASK POINTS
NUMBER OF POINTS 50
PRGE 1
FREQ(Hz) RAMP(UID) FREQ(Hz) RAMP(UI)
01 9383 1,30 OF 23277 1.30
0z 11502 1.30 08 26802  1.30
03 13243 1.30 039 30860  1.30
04 15248 1.30 10 35533  1.30
05 17557  1.3@ 11 42913  1.30
06 zezle 1.30 12 47108 1.30
STATUS: N
MASK MASK BENERATE MULTIPL
TITLE POINTS MASK WINDOW

8 Thenew edits are automatically saved into the mask selected, thereisno need to
generate a new mask.

L ocking the Mask
To prevent accidental changes to the masks when finished set the LOCK to []NIli}-
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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 Select(OTHER)], and set FUNCTION to [IEIRERIEETEN; vou will have to
select ‘ to accessthe ITTER MASKS key.
To Edit aUser Mask Title

2 Checkthemask LOCK issetto , then select USER MASK NUMBER, and
select the appropriate user mask (1 to 5).

3 Position the cursor on DISPLAY, then select .

4 Position the cursor onthe MASK (1 to 5) to be edited, and enter anew title using
the edit keys.

FUNCTION JITTER MASKS
USER MASK NUMEER 2
LOCK OFF
DISPLAY MASK TITLE
MASK

USER JITTER MASK 1
2 USER JITTER MASK 2
3 USER JITTER MASK 3
& USER JITTER MASK 4
5 USER JITTER MASK 5

STATUS: ki
MASK MASK GENERATE MULTIPLE
TITLE POINTS MASK WINDOW
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To change the parameters of a User-defined jitter mask

To Edit Mask Points
1 Position the cursor on DISPLAY and select [IXTEZINIEN-

2 Select NUMBER OF POINTS and using the 4= , keys, and edit keys
(INCREASE/DECREASE DIGIT) select the number of pointsin 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.

FUNCTION JITTER MASKS
USER MASK NUMBER 2
LOCK OFF
DISPLRY HASK POINTS
NUMBER OF POINTS 55
PAGE 1
FREQ(Hz) AMP(UI) FREQ(Hz) AMP(UI)
200 1.50 07 592 1.27
02 240 1.50 08 710 1.06
03 287 1.50 09 850  0.89
04 344 1.50 10 1019 0.75
05 412 1.50 11 1221 0.63
o6 494 1.50 12 1463  0.52
STATUS: A
MASK MASK GENERATE MULTIPL
TITLE POINTS MASK WINDDW

3 Notethat it isnot possible to edit a user mask when auser mask is currently in
use (i.e. ameasurement 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

Running Self Test

Before using the OmniBER 718 to make measurements, you can run Self Test ALL
TESTS to ascertain the integrity of the OmniBER 718. These tests take at least 1
hour to compl ete depending on the optionsfitted.

Alternatively you can run Confidence Tests which only takes 2 to 3 minutesto
complete. Thisis not afull verification but performs BER measurements with
internal and external loopbacks fitted.

FUNCTION SELF TEST
TEST TYPE ALL TESTS
TEST NUMBER []

SUBTEST NUMBER -==

TEST STATUS REHDY

PRESS THE GIVGESRD[® KEY TO START TESTING.

CABLING INFD H ALL

STATUS:
ALL CPU CONF. PDH MORE MULT I PLE]
TESTS TESTS TESTS TESTS  ........ WINDDOW

Run ALL TESTS
1 Choose TEST TYPE on the (OTHER) [SENERTES display.

2 Insert aformatted disk into the instrument disk drive.

3 Maketheloopback connections listed below:
Connect Transmit module 75Q OUT to Receive module 75Q IN
Connect Transmit module 100/120Q OUT to Receive module 100/120Q IN
Connect Transmit module 750 MUX to Receive module 75Q DEMUX
Connect Transmit module 100/120Q MUX to Receive module 100/120Q
DEMUX
Connect Multirate Analyzer IN to OUT
Connect Optical OUT to Optical IN viaa 15 dB attenuator.

If any or all of these connections are not made the OmniBER 718 will FAIL Self Test.
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Running Self Test

4

Press [RUN/STOP) to activate the Self Test. TEST STATUS RUNNING will be
displayed.

Theinformation pertaining to TEST TYPE, TEST NUMBER and SUBTEST
NUMBER will change as the Self Test progresses.

If the OmniBER 718 isfunctioning correctly, after atime of at least 1 hour, TEST
STATUS PASSED is displayed.

If TEST STATUS[FAIL nnn] isdisplayed, the OmniBER 718 should bereturned
to a service office for repair.

FUNCTION SELF TEST
TEST TYPE CONFIDENCE TEST
TEST NUMBER 2

SUBTEST NUMBER -==

TEST STATUS PHSSED

PRESS THE GIVGESRD[® KEY TO START TESTING.

CABLING INFD E CONF. TEST

STATUS:
ALL CPU CONF. PDH MORE MULT I PLE]
TESTS TESTS TESTS TESTS  ........ WINDDOW

HOW TO: Run Confidence TESTS

1
2
3

Choose TEST TYPE on the [OTHER) display

Insert aformatted disk into the instrument disk drive.

Make the loopback connections listed below:

Connect Transmit module 750 OUT to Receive module 75Q IN

Connect Transmit module 100/120Q OUT to Receive module 100/120Q IN
Connect Transmit module 750 MUX to Receive module 75Q DEMUX
Connect Transmit module 100/120Q MUX to Receive module 100/120Q
DEMUX

Connect Multirate Analyzer IN to OUT

Connect Optical OUT to Optical IN viaa 15 dB attenuator.

Press[RUN/STOP) to activate the Self Test. TEST STATUS RUNNING will be
displayed.

Theinformation pertaining to TEST TYPE, TEST NUMBER and SUBTEST
NUMBER will change as the Self Test progresses.

If the OmniBER 718 isfunctioning correctly, after atime of 2 to 3minutes, TEST
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Running Self Test

STATUS PASSED is displayed.
If TEST STATUS[FAIL nnn] isdisplayed, the OmniBER 718 should be returned
to a service office for repair.

NOTE Each individual self test requires unique loopback connections. To obtain alist of the
connections required move the highlighted cursor to CABLING INFO and press
(SET). The Loopbacks list will appear on the display.

FUNCTION SELF TEST

TEST TYPE PDH TESTS
TEST NUMBER 3
SUBTEST NUMBER -==

TEST STATUS REANY

POH SELFTEST — CABLING INFORMATION

PAYLOAD MODULE COMMECTIONS :
COMMECT PDH OUT TO POH IN (UNBALANCED DS3, ZMas, S4Ma/s)
COMMECT POH T_TO POH IN_ (BALANCED 2Mors]
COMMECT MUX TO DEMUX (BRLAMCED D511

COMMECT MUX TO DEMUX (UNBALANCED 2Mkb-'s1

STATUS:

MULTIPLE]
WINDDOW
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Trigger Output

Trigger Output

Description Use the pulse output from the TRIG OUT port on the OmniBER Multirate
Analyzer moduleto trigger external equipment. A pulseis output whenever the
condition selected in the TRIGGER SOURCE field occurs.

FUNCTION TRIGGER OUTPUT
TRIGGER SOURCE
STATUS:
NONE TH RK RK MORE MULTIPLE
FRAME FRAME BIS EErEErT WINDOW
How To 1 Select(OTHER)], and set FUNCTION to RS vl -
2 Setthe TRIGGER SOURCE filed as required from the following:
NONE
TX FRAME
RX FRAME

RX B1 (Bl error)
RX B2 (B2 error) or
RX B3 (B3 error)

Pulse Format TTL Levels. Termination can be 75 ohm or 10 kohm.

RZ with active high pulse of 60usec (Nominal). Note that asingle pulse is generated
if aframe contains one or more errors giving a maximum frequency of 8kHz.

Connector BNC.
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AU-3/TUG-3 Background
Patterns

The following tables list the background patterns available when selecting specific
foregrounds.



AU-3/TUG-3 Background Patterns

Table 7 AU-3 Background Patterns
Foreground Background choice in Background choice in
Foreground AU-3 other AU-3s
AU-3 | e TU-11, TU-12 Mapping or
AU-3 Word (8 bit user
programmable word).
TU-2 Pattern in other TU-2s is numbered. TU-11, TU-12 Mapping or

They contain the word TZINNNNNX,
where NNNNN is the binary number of
the TU.

AU-3 Word (8 bit user
programmable word).

TU-12 (2 Mb/s)
Unframed

TU-12 structure, unframed with 2E15-1,
2E9-1 PRBS or 1100 word pattern in all
information bits.

TU-12, TU-11 Mapping or
AU-3 Word (8 bit user
programmable word).

TU-12 (2 Mb/s)
Framed

TU-12 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.

TU-12, TU-11 Mapping or
AU-3 Word (8 bit user
programmable word).

TU-11 (DS1)
Unframed

TU-11 structure, D4 framed with 2E15-
1, 2E9-1 PRBS or 1100 Word pattern in
other TU-11s.

TU-12, TU-11 Mapping or
AU-3 Word (8 bit user
programmable word).

326




AU-3/TUG-3 Background Patterns

Table 7 AU-3 Background Patterns, continued
Foreground Background choice in Background choice in
Foreground AU-3 other AU-3s
TU-11 (DS1) TU-11 structure, DS1, D4 framed with  |TU-12, TU-11 Mapping or
Framed 2E15-1, 2E9-1 PRBS, NUMBERED or |AU-3 Word (8 bit user
1100 word pattern in other TU-11s. programmable word).
In Numbered mode, each timeslot
contains the pattern INNNNNN1 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
Table 8 TUG-3 Background Patterns
Foreground Background choice in Background choice in
Foreground TUG-3 other TUG-3s
TUG-3 | e TU-11, TU-12 Mapping or
TU-3 Word (8 bit user
programmable word).
TU-2 Pattern in other TU-2s is numbered. They contain the word

1INNNNNXx, where NNNNN is the binary number of the TU.

TU-12 (2 Mb/s)
Unframed

TU-12 structure, unframed with 2E15-1, [TU-12, TU-11 Mapping or
2E9-1 PRBS or 1100 word pattern in all |TU-3 Word (8 bit user
information bits. programmable word).
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Table 8

TUG-3 Background Patterns

Foreground

Background choice in
Foreground TUG-3

Background choice in
other TUG-3s

TU-12 (2 Mb/s)

TU-12 structure, framed with 2E15-1,

TU-12, TU-11 Mapping or

Framed 2E9-1 PRBS, NUMBERED or 1100 TU-3 Word (8 bit user
word pattern. In Numbered mode, each |programmable word).
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.

TU-11 (DS1) TU-11 structure, D4 framed DS1 with  |TU-12, TU-11 Mapping or
Unframed 2E15-1, 2E9-1 PRBS or 1100 Word TU-3 Word (8 bit user
pattern in other TU-11s. programmable word).

TU-11 (DS1) TU-11 structure, framed with 2E15-1, |TU-12, TU-11 Mapping or
Framed 2E9-1 PRBS, NUMBERED or 1100 TU-3 Word (8 bit user

word pattern in other TU-11s.

In Numbered mode, each timeslot
contains the pattern INNNNNN1 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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ETSI/ANSI Terminology

A table of ETSI termswith their ANSI equivalents.



ETSI/ANSI Terminology
ETSI/ANSI Conversion and Equivalent Terms

ETSI/ANSI Conversion and Equivalent Terms

Introduction

The terminology used on the instrument display can be ETSI (SDH) or ANSI
(SONET) terminology. Refer to the table given in this appendix for an explanation
of equivalent SDH/SONET terms.

ETSI: European Telecommunications Standards I nstitute.

ANSI: American National Standards Institute.

Table 9 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 9 ETSI/ ANSI Terminology , continued
ETSI Term ANSI Term
MS-RDI Line FERF / RDI-L

Multiplexer Section Overhead
Network Node Interface
OOF

Path AIS / AU-AIS

Path REI / HP REI

Path FERF / HP RDI

Path IEC / AU-IEC

Path Overhead
Regenerator

Regenerator Section (RS)
Regenerator Section Overhead
Remote Alarm Indicator
RS-DCC

Section Overhead (SOH)
S-n.1 or S-n.2 short haul
SOH

STM-m

STM-0

STM-1

STM-4

STM-16

Tributary Unit (TU)

Line Overhead

Line Interface

SEF (severely errored frame defect)
AIS-P

REI-P

RDI-P

IEC-P

Path Overhead

Repeater

Section

Section Overhead

RAI

Section DCC (DCC-S)
Transport Overhead (TOH)
Short Reach (SR)

TOH

OC-n/STS-n (where m=n+3form=>1
STS-1

OC3c / STS-3c

0OC-12/ STS-12

OC-48/ STS-48

Virtual Tributary (VT)
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ETSI/ANSI Conversion and Equivalent Terms

Table 9 ETSI/ ANSI Terminology , continued
ETSI Term ANSI Term
TU VT
TU-11 VT 15
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 STS-3c
Virtual Container (VC) Synchronous Payload Envelope (SPE)

NOTE: VCisan 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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Appendix C

Glossary of Terms

A brief explanation of abbreviations used in the OmniBER 718.



Glossary of Terms

Glossary

A

AAL ATM Adaptation Layer

ABR Available Bit Rate

ADDF Automatic Digital
Distribution Frame

ADM Add Drop Multiplexer

ADPCM Adaptive Differentia
Pulse Coded Modula-
tion

AIM ATM Inverse Multi-
plexer

AlS Alarm Indication Signal

AMI Alternate Mark Inver-
sion

ANSI American Nationa
Standards I nstitute

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
CDV
CEPT

CMI

CO
Contiguous
CPE

CRC

CSES

D

D/l
DACS

Datagram

dB
DCC

DCS

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
Adjacent or next.
Customer Premises
Equipment

Cyclic Redundancy
Check

Consecutive Severely
Errored Seconds

Drop and Insert

Digital Accessand
Cross-connect Switches
Unit of data exchanged
between apair of
internet modules.
Decibel

Data Communications
Channel

Digital Cross-connect
Switches

334



Glossary of Terms

DDF

DDN
DTMF

DF
DWDM

DXC

EB
EOW
ES
ESF

ESR
ETSI

FAS

FC
FCS
FDDI

FEAC
FEBE
FEC

FERF
Flags

GUI

Digital Distribution
Frame

Digital Data Network
Dual Tone Multifre-
quency Signaling

The Don't fragment bit
carried in the flags field

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

An internet header field
carrying control flags.

Graphical User Inter-
face

H

HDB3
Header

HDLC

HEC
HO Path RAI
HO PTE

HO
HP-IB

HP-PLM
HP-RDI
HP-REI
HP-TIM

HP-UNEQ
Hz

ICMP

IHL

ISDN

High Density Bipolar 3
Control information at
the beginning of a
message, datagram or
block of data.
High-level Data Link
control protocol
(layer2)

Header Error Control
High Order Path
Remote Alarm Indica-
tion

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 Control
Message Protocol
The internet header
field. Internet header
length is the header
length measured in 32
bit words.

Internet Protocol

Integrated Services
Digital Network

335



Glossary of Terms

ITU

L

LAN
LCP
LO

LOF
LOP
LOS
LP-PLM

LP-RDI
LP-REI
LP-RFI
LP-TIM
LP-UNEQ
LSB

LTE

LT™M

MS
MS-AIS
MSOH

MS-RDI

International Standards
Organization
International Telecom-
munications Union

Local AreaNetwork
Link Control Protocol
Low Order

Loss of Frame

Loss of Path

Loss of Signa

Low Path Payload
Label Mismatch

Low Path Remote
Defect Indication

Low Path Remote Error
Indication

Low Path Remote
Failure Indication
Low Path Trace Identi-
fier Mismatch

Low Path Unequipped
Least Significant Bit
Line Terminal Equip-
ment

Line Terminal Multi-
plexer

The more- fragments
flag carried in the
internet headers flag
field.

Multiplex Section
Multiplex Section AIS
Multiplex Section
Overhead
Multiplex Section
Remote Defect Indica-
tion

MS-REI

MTBF

MTIJ

MUX

NDF
NE
NFAS

OAM

oC
Octet
OH
OLTU

OOF
oS

P/AR
PBX

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

An eight bit byte.
Overhead

Optical Line Terminal
Unit

Out of Frame
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
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PPP Point-to-Point Protocol

POS Packet Over SONET/
SDH

POTS Plain Old Telephone
Service

PRBS Pseudo Random Binary
Sequence

PSN Packet Switched
Network

PSTN Public Switched Tele-
phone Network

PT Payload Type

PTT Public Telephone and
Telegraph

PTE Path Terminating
Equipment

PU Physical Unit

Q

QoS Quality of Service

R

RAI Remote Alarm Indica-
tion

RDI Remote Defect Indica
tion

REBE Remote End Block
Error

REI Remote Error Indica-
tion

RF Radio Frequency

RS Regenerator Section

RSOH Regenerator Section
Overhead

RSTE Regenerator Section
Terminating Equipment

RS- TIM Regenerator Section
Trace |dentifier
Mismatch

RX Receiver

SN
SCPI

TCP

TDM

TDMA

TE

Signal to Noise Ratio

Standard Commands
for Programmable
I nstrumentation

Synchronous Digital
Hierarchy

Synchronous Digital
Cross Connect

Severely Errored Frame

Severely Errored
Second

Severely Errored
Seconds Ratio

Super Frame
Section Overhead

Synchronous Optical
Network

Synchronous Payload
Envelope

Section Terminating
Equipment
Synchronous Transport
Module

Synchronous Transport
Signal

System Under Test

Transmission Control
Protocol.

Time Division Multi-
plexing

Time Division Multiple
Access

Terminal Equipment
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Timeto Live Aninternet header field
which indicates the
upper bound on how
long a particular
internet datagram may

exist.

TMN Telecommunications
Management Network

TOH Transport Overhead

TU Tributary Unit

TU-AIS TU Alarm Indication
Signal

TUG Tributary Unit Group

TU-LOM TU Loss of Multiframe

TU-LOP Loss of TU Pointer

TU-NDF TU Pointer New Data
Flag

TX Transmitter

U

ul Unit Interval

\Y

VBR Variable Bit Rate

VC Virtual Channel

VC-n Virtual Container

VP Virtual Path

VT Virtual Tributary

VXI VMEbus Extensionsfor
Instrumentation

w

WAN Wide Area Network

WDM Wave Division Multi-

plexing
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Numerics
156M TS Compatibility, 310
156M TS compatibility, 310
7,4,1 Lengths

|P datagram, 191

A
A1A2 Boundary Function, 61
Accessories
Connection, 20
Adding ATM Errors, 167
Alarm scan
PDH, 128
SDH, 127
Alarms
POS, 195
Alarms- TCM, 231
Alarms & errors
PDH add, 83
PDH payload add, 83
SDH add, 82
Analysis measurement
PDH, 115
PDH payload, 115
SDH, 114
APS messages
generation, 99
monitoring, 57
test function, 99
ATM Alarms, 165
measurement, 179
ATM Delay Performance, 176
ATM Errors, 167
ATM Operation, 153
ATM Payloads, 154
Recelver, 170
ATM Results, 169
ATM Service Disruption, 180
ATM signal Receiver, 172
AU-3 Background Patterns, 326
Automatic protection switch
message generation, 99
Autotolerance, 137

B

B/G mapping selection SDH, 30
Background Distributions, 162
Background mapping selection SDH, 30

Background Patterns, 326
Background Traffic, 161
Beep on received error, 309
Brightness, 316

C
Capture overhead, 62
Centronics printer, 267
Channelized Testing, 202
Codes, 84
Cold Start, 21
Color, 315
Color control for error threshold indica-
tion, 315
Concatenated Payloads, 29
Configuration
copy from disk to instrument, 300
copy from instrument to disk, 298
recal from disk, 296
recall from instrument, 280
storein instrument, 278
store on disk, 295
Connecting
Accessories, 20
ESD Precautions Necessary, 16
To the Network, 16
Connectors
Optical Interface, 16
Continuity Test, 212
Conventions, 15
Convergence Sublayer, 157
Copy configuration
from disk to instrument, 300
from instrument to disk, 298
Coupling, 306
Create directory, 283

D
Datagram Length, 190
Date & time, 307
DCC
drop, 104
insert, 104
DCC Insert test function, 104
Delay time, jitter tolerance, 139, 223
Delete
directory, 288
file, 287

Directory
create, 283
delete, 288
management, 283
Disk
accessing adirectory, 284
accessing files, 284
adding descriptors to files, 289
copy configuration from instrument, 298
copy configuration to instrument, 300
copy graphics results from instrument,
302
create directory, 283
delete directory, 288
deletefile, 287
format a disk, 281
label adisk, 282
managing directories, 283
managing files, 283
recall configuration, 296
recall graphics results, 297
rename afile, 286
save data logging, 294
save graphics results, 290
Downstream Alarms, 165
Drop
DCC, 104
external payload/test signal, 79
DS1 Loop Codes, 105
DSn THRU mode, 28
Dwell time, jitter tolerance, 139, 223

E
enhance results, 315
Error Add - TCM, 230
Error Burst Definition
Service Disruption, 122
Error Indication
Audio setting, 309
Error threshold indication
setting, 315
Error threshold, jitter tolerance, 140, 223
Errors & alarms
PDH add, 83
PDH payload add, 83
SDH add, 82
Errors and alarms PDH test function, 83
Errors and alarms SDH test function, 82
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ESD Precautions

For the Service Engineer, 16
Exercising POS Hardware, 204
Extended Jitter

measurement, 131
Extended jitter

receive interface, 51
External

payload/test signal drop, 79

payload/test signal insert, 76
External printer

connecting to parallel port, 272

F
F/G mapping selection SDH, 30
FEAC, 84
FEAC codes, 84
File

accessing, 284

delete, 287

descriptors, 289

management, 283

rename, 286
Foreground Distributions, 162
Foreground mapping selection SDH, 30
Foreground Traffic, 159
Format adisk, 281
Frame Check Sequence, 187
Frequency measurement, 116
Frequency offset

PDH, 66

SDH, 64

SDH linerate, 64

SDH tributary, 65
Front panel soft recovery, 21
Full Frame Overwrite Mode, 28
Functional Tests (Smart Test), 41

G
G.783 Pointer Sequences, 89
G.821 analysis measurement, 115
G.826 analysis measurement, 115
Glossary of terms, 334
Graph storage resolution, 314
Graphics
copy resultsfrom instrument to disk, 302
logging displays, 251
recall results from disk, 297

recall stored results, 245

saving results to disk, 290

saving to instrument, 244

storage resolution, 244

viewing error & alarm summaries, 249
viewing the bar graphs, 247

H
H4 byte

sequence setting, 55
HANDSET Connector, 20
HDLC Frame Stuffing, 218
HDLC Framing, 187
Header

1P, 192
HEC Function, 168
HP path label monitoring, 57
HP-IB printer, 268

|
In-band DS1 loop code, 310
In-band Loop codes, 105
Insert
DCC, 104
external payload/test signal, 76
Internal printer
change paper, 273
logging, 269
print head cleaning, 276
IP addresses, 193
IP Header, 192
IP Packet Length, 190
IP Payload, 194

J
J1, J2 bytes
setting, 55
Jitter, 148
extended, 131
measurement, 129, 131
receive interface, 50, 51
transmit interface, 34
Jitter mask, 317, 319
Jitter Tests (Smart Test), 41
Jitter tolerance
delay time, 139, 223
dwell time, 139, 223
error threshold, 140, 223

graph result, 140, 224
logging results, 264
measurement, 137
number of points, 139, 223
text result, 140, 224
Jitter transfer
accuracy, 142
calibration, 144
delay time, 145
dwell time, 145
graph results, 147
input mask, 145
logging results, 266
measurement, 142
number of points, 145
Q factor, 145

K
Keyboard lock, 308

L
Labeling adisk, 282
L abels Overhead, 59
Labels, overhead monitoring, 57
Laser apertures
Location, 17
LID Connector, 20
Location of Laser Apertures, 17
Lock keyboard, 308
Locking the Mask
Jitter, 318
Logging
device, 251, 261, 264, 266
error event, 253
graph displays, 251
jitter tolerance results, 264
jitter transfer results, 266
on Demand, 261
Overhead Capture, 261
overhead snapshot, 261
Pointer Graph, 261
results, 253
results snapshot, 261
SDH Tributary Scan, 261
test period, 253
to Centronics printer, 267
to disk, 294
to HP-IB printer, 268
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tointernal printer, 269
to RS-232-C printer, 270
Loop Codes, 105

M
M2100 analysis measurement, 115
M2110 analysis measurement, 115
M2120 analysis measurement, 115
Managing
disk directories, 283
disk files, 283
Measuring
extended jitter, 131
frequency, 116
jitter, 129
jitter tolerance, 137
jitter transfer, 142
optical power, 117
overhead BER, 110
PDH analysis, 115
round trip delay, 118
SDH analysis, 114
service disruption, 121
wander, 133
Monitor
equalizer, 47
indicator, 47
receive overhead, 56
MSOH
capture and display, 62
insertion, 60
MSP messages
generation, 99
monitoring, 57
test function, 99
MS-REI enable, 312, 313
MS-REI Result enable, 312, 313
Multiplexer section overhead
capture and display, 62
insertion, 60

(0]
Optical

clock stress, 97

power measurement, 117
OPTICAL IN Connector, 18
Optical Interface Connectors, 16
OPTICAL OUT Connector, 18

Out-of Band Loop Code, 105
Overhead
all data, 54
all labels, 55
APS messages monitoring, 57
BER test, 110
capture, 62
default transmit, 54
H4 byte sequences, 55
Labels monitoring, 57
monitor receive, 56
path monitor, 57
path transmit, 55
sequence generation, 60
SOH monitor, 56
SOH transmit, 54
trace messages, 58
transmit, 54
Overhead capture
trigger, 62
Overhead capture test function, 62
Overhead Labels, 59
Overhead sequence
repeat run, 60
single run, 60

P
Packet Rate, 191
Packet Size, 209
Paper change
internal printer, 273
Parallel port
connecting Centronics printer, 272
Path overhead
capture and display, 62
insertion, 60
Payload
analysis measurement, 115
errors & alarms, 83
framing SDH transmit, 32
framing, SDH receive, 49
insert external, 76
N X 64 kb/sreceive, 75
N X 64 kb/s transmit, 73
PDH receive, 48
PDH transmit, 27
SDH receive, 49, 72
SDH transmit, 32, 70

spare hits, 86
Payload ATM, 154
Payload PoS, 185
Payloads
ATM Receiver setup, 170
PDH
alarm scan, 128
analysis measurement, 115
errors & alarms, 83
external test signal drop, 79
external test signal insert, 76
frequency measurement, 116
frequency offset, 66
N X 64 kb/stest signal receive, 75
N X 64 kb/stest signal transmit, 73
payload, receive, 48
payload, transmit, 27
receive interface, 47
spare bits, 86
structured test signal receive, 72
structured test signal transmit, 70
transmit interface, 26
POH
capture and display, 62
insertion, 60
monitor, 57
setting, 55
Pointer adjustments
burst, 88
G.783, 89
new pointer, 88
offset, 88
Pointer adjustments test function, 87
Pointer graph, 95
Pointer graph test function, 95
Pointer Sequences, 91
Policing ATM Traffic, 174
POS Alarms, 195
POS Errors, 196
PoS Operation, 183
POS Payload Mappings, 186
POS Payloads, 185
receiver, 197
POS Smart Tet, 46
PPPin HDLC-like framing, 187
Precautions
ESD when connecting, 16
Print head cleaning, 276

341



I ndex

Printer

Centronics, 267

Centronics, connecting to parallel port,

272

Centronics, logging to, 267

HP-IB, logging to, 268

internal, changing paper, 273

internal, cleaning print head, 276

internal, logging to, 269

RS-232-C, logging to, 270
Printer HP-IB, RS232,

ONLY Connector, 20

Printing results from disk, 271
Protocol Stack, 184

PARALLEL

R
Random Lengths
IP datagram, 191
Random packet gap, 205
Recall
configuration from disk, 296
configuration from instrument, 280
graphics results from disk, 297
stored graph results, 245
Receive interface
extended jitter, 51
jitter, 50, 51
PDH, 47
SDH, 49
wander, 52
Receive settings
Coupled to transmit, 306
Receiver ATM signal, 172
Regenerator section overhead
capture and display, 62
insertion, 60
Remote Control HP-1B, RS232, 10 BASE
-T Connector, 20
Rename afile, 286
Resolution, 314
Result, 312, 313
Results
ATM, 169
POS, 200
Results Definitions
Trouble Scan, 112
Round trip delay, 118
RS-232-C

logging to printer, 270
RSOH
capture and display, 62
insertion, 60
Rx set up TCM, 232

S
S1 sync status monitoring, 57
Save
configuration to disk, 295
datalogging to disk, 294
graphics results to disk, 290
graphics results to instrument, 244
Screen dump to disk, 292
Scrambling, 187, 188
Screen brightness/color, 316
Screen dump save to disk, 292
SDH
alarm scan, 127
analysis measurement, 114
APS messages, 99
DCC insert, 104
errors & alarms add, 82
external payload drop, 79
frequency measurement, 116
frequency offset, 64
line rate offset, 64
Mapping selection, 30
M SP messages, 99
N X 64 kb/s payload receive, 75
N X 64 kb/s payload transmit, 73
optical clock stress, 97
optical power measurement, 117
overhead BER test, 110
overhead capture, 62
overhead monitor, 56
overhead sequences, 60
overhead trace messages, 58
overhead transmit, 54
payload, receive, 49
payload, transmit, 32
pointer adjustments, 87
pointer graph, 95
receive interface, 49
service disruption measurement, 121
structured payload receive, 72
structured payload transmit, 70
thru mode, 38

transmit interface, 29
tributary rate offset, 65
tributary scan, 124
Self test, 321
Sequence generation test function, 60
Sequences
Overhead generation, 60
Service Disruption
ATM, 180
POS, 215
service disruption
DS1 and DS3, 122
Service disruption measurement, 121
Setting up Signaling Bits, 67
Settings (Smart Test), 41
Short term period selection, 111
Signal, 44
Signal Loss
suspending test on, 311
Signal Quality (Smart Test), 41, 44, 46
Signaling Bits
D4 and SL C-96 payloads, 120
ESF Payload, 120
Monitoring, 120
Signaling bits
setting up, 67
Smart Setup, 41
Smart Test, 41
SOH
Monitoring, 56
Setting, 54
Spare bits, 86
Spare bits test function, 86
storage graph, 314
Store
configuration in instrument, 278
configuration on disk, 295
Stress test test function, 97
Suspending Test on Signal Loss, 311
Suspending test on signal loss, 311
Synchronization source
SDH, 30, 186

T

Tandem Connection, 226

Tandem Connection Monitoring, 226

Tandem Connection Terminating Equip-
ment (TCTE) Testing, 237
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TCM Access Point Identifier, 228
TCM Alarms, 231
TCM APId messages, 233
TCM APId messages - detect, 233
TCM Errors, 230
TCM Test Capability in OmniBER, 226
TCM Tx Set up, 227
TCTE Sink/Source Testing, 242
TCTE Source Testing, 237
Test Cell, 160
Test function
APS messages, 99
DCC insert, 104
errors & adarms PDH, 83
errors & aarms SDH, 82
MSP messages, 99
overhead BER test, 110
overhead capture, 62
pointer adjustments, 87
pointer graph, 95
sequence generation, 60
spare bits, 86
stress test, 97
tributary scan, 124
Test period selection, 111
Test signal
drop external, 79
insert external, 76
N X 64kb/s receive, 75
N X 64kb/s transmit, 73
Test Timing, 111
Threshold indication setting, 315
Throughput Testing, 208
THRU mode (DSn), 28
Thru mode SDH, 38
Time & date, 307
Trace messages, 58
Transmit ATM Alarms, 165
Transmit interface
jitter, 34
PDH, 26
SDH, 29
wander, 36
Transmit settings
Coupled to Receive, 306
Tributary, 148
Tributary Jitter, 148
Tributary scan, 124

Trigger Output, 324
Trouble Scan, 112
TUG-3 Background Patterns, 327

U
Upstream Alarms, 165
User defined, 319
User Length

IP datagram, 190

\Y
VGA Connector, 20
Viewing

bar graphs, 247

graphics error & alarm summaries, 249
Viewing ATM Results, 169
Viewing TCM Errors and Alarms, 235
Voice channel

round trip delay, 118

w
Wander
bar graph, 135
measurement, 133
receive interface, 52
transmit interface, 36
Wander reference
SDH, 30, 186
warning symbols, 17
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