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User Guide

This User Guide provides information in the following chapters
on how to use your instrument.

Getting Started

Instrument Setup and Use - SDH
Instrument Setup and Use - SONET
Instrument Setup and Use - OTN
Instrument Setup and Use - PDH
Instrument Setup and Use - DSn
Instrument Details
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Conventions Used in this Manual

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

<Menu> This is an example of a hardkey. Hardkeys (located to the right
of the display) are used to give access to different sets of
instrument settings, or select dedicated instrument functions.

Menu ltems  Menu items appear in text as bold face with the greater than (>)
symbol separating each menu level. For example, if you are
instructed to choose Errors and Alarms from the Test Functions
menu item, it appears as Test Functions > Errors and Alarms.

Field Items Field items you are instructed to select in a window will appear
in bold face, for example select Signal Rate field.

Drop Down The item you must select from a drop down list is also shown in
Lists bold. For example, select Signal Rate field and choose STM-1 or
OC-3 from the drop down list.
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This chapter provides general information on how to install and
configure the instrument. It includes a brief description of the
product and safety requirements for the user to follow. Also, it
includes tutorials on how to use the instrument to carry out a
simple BER measurement.
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1  Introduction

Product Description

20

The Agilent OmniBER OTN provides all the test capability you
need to test the performance of today’s high-capacity
transmission systems and networks, in one portable package.

OmniBER OTN J7231B

¢ Global test coverage (SONET, SDH) and optical transport
network (OTN) G.709 testing at 10.71 Gb/s, including the
availability of a range of standard and concatenated
mappings

» Jitter testing at all optical rates up to 10.7 Gb/s, including
Jitter Tolerance and Jitter Transfer

¢ Wander testing at all optical rates up to 10 Gb/s, including
Wander Tolerance

¢ All standard error and alarm measurements, plus optical
power, frequency, service disruption time, pointer
movements and performance analysis

¢ Simultaneous all-channel testing

¢ Thru-mode monitoring

e Comprehensive OTN/SONET/SDH overhead testing
¢ Broad range of graphical results tools

¢ Comprehensive online help facilities including Online Help,
context-sensitive help for each control field and facility for
adding your own help documents
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See “Option Guide" on page 22, for more product details.

OmniBER OTN J7232A

¢ Global test coverage (SONET, SDH), testing up to 2.5 Gb/s,
including the availability of a full range of standard and
concatenated mappings, GFP/LAPS/Ethernet MAC/VT/TU
payload testing and DS1/3 and 2/34/140 Mb/s service
mappings

e All standard error and alarm measurements, plus optical
power, frequency, service disruption time, pointer
movements and performance analysis

¢ Simultaneous all-channel testing (up to 192 STSs/AUs)
¢ Thru-mode monitoring

¢ Comprehensive SONET/SDH overhead testing

¢ Broad range of graphical results tools

e Comprehensive online help facilities including Online Help,
context-sensitive help for each control field and facility for
adding your own help documents

See “Option Guide" on page 22, for more product details.
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Option Guide

This guide explains the features offered with the instrument
mainframe and its associated options.

For more information, see:

¢ “Mainframe Test Rate Capability" on page 23

¢ “Optical Interfaces" on page 23

¢ “Optical Transport Network Testing" on page 24

¢ “Next Generation SONET/SDH Testing" on page 24

¢ “PDH/DSn Testing/Electrical Interfaces" on page 24
¢ “Optical Connectors (Product Options)" on page 24

¢ “Recommended Accessories" on page 25

e “Accessories" on page 25
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Mainframe

Optical Test Interfaces

J7231B BER and Jitter Tester

(10 Gb/s)

J7232 BER Tester
(2.5 Gb/s)

J7231B-004/J7232A-004
J7231B-005/J7232A-005

0C-1,0C-3,0C-12, 0C-48, 0C-192

STM-0, STM-1, STM-4, STM-16, STM-64

0C-1,0C-3,0C-12,0C-48
STM-0, STM-1, STM-4, STM-16

Side mounted connectors

Rear mounted connectors

Optical Interfaces

Wavelength Option
Optical Interfaces No 52-2488 Mb/s test 100*
operating at 2.5 Gb/s. interfaces required
Includes 52 and 155 )
Mb/s electrical 1310 nm Optlcal 104
interfaces. transmitter
1550 nm optical 105
transmitter
1310/1550 nm optical 106
transmitter
Optical Interfaces 1550 nm optical 108*

operating at 10 Gb/s and
10.71 Gb/s

transmitter

* Not available for J7232A instrument.
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Optical Transport Network Testing

Option for OTN G.709 testing. Not available for J7232A

instrument.

Option
0TU2 testing at 10.71Gb/s 112
Next Generation SONET/SDH Testing
Not available for J7231B instrument.

Option
Ethernet-over-SONET/SDH 320
PDH/DSn Testing/Electrical Interfaces

Option
DSn/PDH framed/unframed testing plus DSn/PDH 012
electrical interfaces
Optical Connectors (Product Options)
Connector Option
FC/PC Adapters fitted on all optical interfaces 609
SC Adapters fitted on all optical interfaces 610

ST Adapters fitted on all optical interfaces

611
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Recommended Accessories

Connectors Alternative optical connectors are available for
your product; order the appropriate J7283A (FC/PC), J7284A
(SC) or J7285A (ST) accessory (connector). The number of
connectors required for your product is shown below.

1

J7283A J7284A  J7285A

(FC/PC)  (SC) (ST)
J7231B/J7232A with option 104/105 4 4 4
J7231B/J7232A with option 106 5 5 5
J7231B with option 100 2 2 2

Warranty and Service Plans

Terms and conditions of the applicable warranty for this
product are contained in the sales and related documentation
supplied separately.

Please contact your nearest Agilent Technologies Sales Office
for further information on warranty and extended warranty
options.

For access to Agilent Product information and sales/service
contacts, please visit http://www.agilent.com.

Accessories

Optical Adapters and Cables

J7281A: DCC port converter cable: 9-pin miniature D-type to
37-pin D-type (RS-449, female)

J7283A: FC/PC optical connector (exchangeable)

J7284A: SC optical connector (exchangeable)

J7285A: ST optical connector (exchangeable)
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Front Panel Tour

Function Controls

Status and
Alarm LEDs
Navigation Controls

Print Control
Key
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1

Smart
Test

Press this key to start a new test period or terminate the
current test period. The LED indicator above the button is
on when a test period is in progress.

Press this key to access the Agilent Smart Test menu.

Press this key to add a single error to the transmitted
signal. Select the error type using the Errors and Alarms
Test Functions page. Press <Menu>, choose Test
Functions > Errors and Alarms then press <Select>.

Press this when you need to refer to the online help. Press
it again to take you back to the instrument display.

Navigation Controls

A
(@)%
Y

—

The <Arrow Navigation> keys move the focus
up/down/left/right through menus, drop-down lists and
the instrument display.

Press <Select> to enter any selected menu item or value
you have entered into a field.

Press <Menu> to display the main menu for the current
application.

Press <Menu> again, or press <Cancel>, to close the
menu.

Press <Window> to change the focus between the left
and right windows.

<Cancel> will close any menu or drop down list without
making any changes. <Cancel> can also be used as a
shortcut for the Close button on pop-up windows.
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Keypad

The keypad provides text and numeric entry and online help
navigation.

Numeric Entry

In a numeric entry field, enter the number you want using the
keypad. Decimal, binary and hexadecimal entries are all made
directly from the keypad.

- B
Page Page
Home Ba

(DEE2EIC)
CEEE)
DOEOE

Special keys used in numeric entries:

Use this key to enter a negative value, for example for a
frequency offset of -99.9 ppm, press:
<->+<9P>+<I>+<.>+<9>

Press < X > for ‘don’t care’ entries.

Use this key to enter an exponent, for example for an error
rate of 9.9E-9 press:
<9>+<.>+<9> + <Exp> + <->+ <9>

To edit a number press the <Left Arrow> key for
backspace operation, so deleting the preceding entry.

OO0 .
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Text Entry

In a text entry field, for example when editing a trace message,
the keypad will be in text mode.

You enter text in the same way as you would enter text into a
cell phone. The keys are labelled “abc2ABC”, “def3SDEF” and so
on. Press the key with the character you want: once for the first
character, twice (pressing the key quickly in succession) for the
second and so on.

To enter numbers or upper case letters quickly, use the <F/up
arrow> key to switch between lower case characters (CapsOff),
upper case (CapsOn) and number (Num). The current mode is
displayed in the Status Line at the bottom right of the screen.

Home Ba

(G-
)
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Special keys used in text entries:

This key switches between upper and lower case
characters and numbers. The current mode, either “Caps”
or “Num”, is displayed at the bottom right of the screen on
the Status Line.

Press this key for these special characters:
space _ NUL LF CR

Hexmme

Press this key for these math symbols
-+ /r=<>% AN

OO

Press this key for these miscellaneous symbols

@#0S\&~()[1{}

Press this key for these punctuation symbols
EITERE
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Help Function Keys

You can use the help function keys for additional navigation
when in Online Help.

Hesrrme

=i}
=)
Il
i

Fueed

z £
=] =]
o o

Down

@

Returns you to the Home page.

Takes you back to the previous page.

If you have used the <Back> key for navigating then this
key takes you forward to where you have come from.
Otherwise, pressing this key has no effect.

Scrolls up through the displayed page.

Scrolls down through the displayed page.

User Guide
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Status and Alarm LEDs

The Status LED indicators provide information about the status
of the instrument’s receiver. The Signal, Frame and Pattern
indicators are green if the signal is good, and red during an
alarm condition. Error indicator is red if an error is detected.

Frame O

P'aﬂnmo

—eee
signal O

Errors O
—

otn O
SONETISDH O
psniPDH O
Ethernet O
crriLAPSIPOS O
®)

Jiter O

0: O

0

SIGNAL Green: Valid signal (level; data transitions)
detected at input. Red: No data transitions detected at
input or low optical/electrical power.

FRAME Green: Correct framing detected at all levels of the
received signal (on line signal plus all levels down to
selected test channel). Red: Frame alignment lost at one or
more levels of the received signal. Off: Unframed signal at
receiver - framing not applicable.

PATTERN Green: Correct detection of expected test
pattern. Red: Expected test pattern not received.

ERRORS Red: An error has been detected in the received
signal. The indicator remains red for 100 ms, then returns
to off.

OTN Red: Indicates presence of at least one OTN alarm.

SONET/SDH Indicates presence of at least one SONET or
SDH alarm.

DSn/PDH Indicates presence of at least one ANSI DS0,
DS1,DS2 or DS3 alarm or at least one ETSI EO, E1, E2, E3 or
E4 alarm.

Jitter Used when the instrument has jitter functionality
fitted. Indicates the presence of at least one Jitter Alarm
(Jitter Unlock or Jitter over Range).

History Press <Show More> to see details of current and
historical errors/alarms. Red: Current errors/alarms
Yellow: Historical errors/alarms. If an alarm has occurred
during the current test period, the History LED will be on.

Press <Reset> to reset the Alarm History data. The
History LED will go off. If an alarm condition is present
during the reset, then the LEDs associated with that alarm
will remain on after the reset. The history data resets when
you start a new test period.
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D E—

signal O
Frame O
Pattern o

Errors O

| RS

otn O
SONETISDH O
psniPDH O
Ethernet O
crriLAPSIPOS O
®)

Jiter O

0: O

0

SIGNAL Green: Valid signal (level; data transitions)
detected at input. Red: No data transitions detected at
input or low optical/electrical power.

FRAME Green: Correct framing detected at all levels of the
received signal (on line signal plus all levels down to
selected test channel). Red: Frame alignment lost at one or
more levels of the received signal. Off: Unframed signal at
receiver - framing not applicable.

PATTERN Green: Correct detection of expected test
pattern. Red: Expected test pattern not received.

ERRORS Red: An error has been detected in the received
signal. The indicator remains red for 100 ms, then returns
to off.

OTN Red: Indicates presence of at least one OTN alarm.

SONET/SDH Indicates presence of at least one SONET or
SDH alarm.

DSn/PDH Indicates presence of at least one ANSI DS0,
DS1, DS2 or DS3 alarm or at least one ETSI EO, E1, E2, E3 or
E4 alarm.

Jitter Used when the instrument has jitter functionality
fitted. Indicates the presence of at least one Jitter Alarm
(Jitter Unlock or Jitter over Range).

History Press <Show More> to see details of current and
historical errors/alarms. Red: Current errors/alarms
Yellow: Historical errors/alarms. If an alarm has occurred
during the current test period, the History LED will be on.

Press <Reset> to reset the Alarm History data. The
History LED will go off. If an alarm condition is present
during the reset, then the LEDs associated with that alarm
will remain on after the reset. The history data resets when
you start a new test period.
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Viewing Error/Alarm Details using the <Show More> Key

When the front panel LED lights, error and alarm conditions
have been detected. The front panel <Show More> key allows
you to view detailed alarm information.

¢ Current alarms are shown red, while previous (historical
alarms) are shown yellow.

¢ The History LED indicates that an alarm has occurred since
the History alarms were last reset. It is reset either when a
test period is started or when you press the History <Reset>
key on the front panel.

Print Control Key

Press <Print Control> to access the print control page.

O Refer to “Print Control Key (Printer Setup and Capturing
Screendumps)" on page 574 for information about the Print
Control function.
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Side Panel Tour

- L Jditter
4 T 0 Input/Output
¢ . @ L) (] Connectors and

Binary Interfaces

Optical In/Out Ports
and Electrical Test
Ports

DCC/GCC Portand
Trigger Ports
Clock Ports/Eye Clock Ports

Connectors at Base of Side Panel PDH/DSn Ports

Optical In/Qut Ports and Electrical Test Ports

¢ OTN/SONET/SDH Optical Out Ports
¢ OTN/SDH/SONET Optical In Ports
e SONET/SDH Electrical Test Ports

OTN/SONET/SDH Optical Out Ports

The Optical Out Ports provide OTN signals at 2.5 Gb/s
(depending on your instrument model) and 10.71 Gb/s, SONET
optical signals OC-1, OC-3, OC-12, OC-48, OC-192, and SDH
optical signals STM-0, STM-1, STM-4, STM-16, STM-64 at
wavelength 1310 and 1550 nm, depending on instrument model
and options.

52 Mb/s - 2.5 Gbh/s 1310 nm Selectable optical connector (see

table below) for a 52 Mb/s to 2.5 Gb/s optical output. Nominal
wavelength is 1310 nm. Power output is -1.5 to +3 dBm.
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52 Mb/s - 2.6 Gb/s 1550 nm Selectable optical connector (see
table below) for a 52 Mb/s to 2.5 Gb/s optical output. Nominal
wavelength is 1550 nm. Power output is -1.5 to +3 dBm.

9.95/10.71 Gb/s, 1550 nm Selectable optical connector (see
table below) for a 9.95 Gb/s or a 10.71 Gb/s optical output.
Nominal wavelength is 1550 nm. Power output is -1 to +2 dBm.

OTN/SDH/SONET Optical In Ports

The Optical In ports accept OTN signals at 2.5 Gb/s (depending
on your instrument model) and 10.71 Gb/s, SONET OC-1, OC-3,
0C-12, 0C-48 and OC-192 and SDH STM-0, STM-1, STM-4,
STM-16, STM-64 signals, depending on the model and options
fitted.

b2 -25/25Gh/s Selectable optical connector (see table below)
for a 52 Mb/s to 2.5/2.5 Gb/s optical input (OC-1, OC-3, OC-12,
0C-48, OTU1/STM-0, STM-1, STM-4, STM-16 signals).
Wavelength 1550 nm nominal. Input damage power >0 dBm;
never exceed maximum input power. The recommended input
power operating level for all rates is -32 to -7 dBm.

9.95/10.71 Gb/s Selectable optical connector (see table below)
for 9.95/10.71 Gb/s (OC-192/STM-64/0TU2) optical input
signals. Wavelength 1290 to 1565 nm. Input damage power

>+2 dBm; never exceed maximum input power. The
recommended input power operating level for
0TU2/0C-192/STM-64 signals is -18 to -8 dBm for 9.95 Gb/s and
-16 to -8 dBm for 10.71 Gb/s.

Connector Option
FC/PC Adapters fitted on all optical interfaces 609
SC Adapters fitted on all optical interfaces 610
ST Adapters fitted on all optical interfaces 611
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Clock Ports/Eye Clock Ports

TX Eye Clock 9.95 Gb/s and 10.71 Gb/s SMA connector
providing a TX Eye Clock signal (at 1/16 of the line rate) which
can be used to trigger an oscilloscope when examining data
signals.

DS1 Clock In Bantam 100 ohm (nominal) connector for a DS1
BITS external reference clock input.

2 Mb/s, 2 MHz, 10 MHz Clock In  BNC 75 ohm (nominal)
unbalanced connector for a 2 Mb/s and 2 MHz MTS external
clock source input. You can also use this connector to input a 10
MHz clock reference.

2Mb/s, 2 MHz Clock In Bantam 100 ohm (nominal) connector
for a 2 Mb/s and 2 MHz MTS external clock source input.

TX Eye Clock 52 - 25 Mb/s SMA connector providing a TX Eye
Clock signal (at 1/4 of the line rate) which can be used to trigger
an oscilloscope when examining data signals.

2 MHz Clock Out BNC 75 ohm (nominal) unbalanced connector
for a 2 MHz MTS clock reference output. Generated relative to
the selected transmit reference clock.

DS1 Clock Out Bantam 100 ohm (nominal) connector for a DS1

BITS clock reference output. Generated relative to the selected
transmit reference clock.
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DCC/GCC Port and Trigger Ports

DCC/GCC Connector R5449 15-way D-type.

Use this port to drop and insert OTN GCC channels (OTU GCCO,
ODU GCC1, ODU GCC2), the D1-D3 DCC channel or the D4-D12
DCC channel.

Pin Number DCC/GCC

1 Rx Data Output (+)
Rx Clock Output (+)
Signal ground

Tx Clock Output (+)
Tx Data Input (+)
Rx Data Output (-)
Rx Clock Output (-)

0 N oo ol B WD

Tx Clock Output (-)
9 Tx Data Input (+)

Rate D1-D3 DCC: 192 kb/s, D4-D12 DCC: 576 kb/s, OTU/ODU
GCCO0/GCC1/GCC2: 1.3124 Mb/s.

DCC/GCC Port Input Termination 100 ohms differential. The first
bit of data inserted will be put into the MSB of the DCC channel.
The MSB of the dropped data bytes will be output first. The
drop and insert capabilities are independent, meaning the
transmit and receive clock rates can be set to different rates.
Note that the instrument acts as a DCE (Data Communications
Equipment), supplying the clock signal for both drop and insert
operation.

Input Sensitivity 200 mV over a common mode input voltage
range from -0.3V to 5.5V.

Output Level Logic ‘1’ = 2.3 V typical; Logic ‘0’ = 0.8 V typical
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Trigger Ports SMA connectors. Use these ports to output
transmitter and receiver triggers.

Output Level Logic ‘1’ =4.0 V typical; Logic ‘0’ = 0 V typical

SONET/SDH Electrical Test Ports

SONET/SDH Out BNC 75 ohm unbalanced connector for an
STS-1/STM-0 (B3ZS) or STS-3/STM-1 (CMI) electrical output.

SONET/ SDHIn BNC 75 ohm unbalanced connector for an
STS-1/STM-0 (B3ZS) or STS-3/STM-1 (CMI) electrical input.
Input Mode - Terminate or Monitor. Monitor mode conforms to
G.772-1993. Monitor Gain - 20 or 26 dB.

PDH/DSn Ports

DS1/2 Mb/s Qut Bantam balanced connector for a DS1/E1
Transmit or DS1/E1 Drop signal output. Port is 100 ohm for
DS1, 120 ohm for E1. Either this port or the 2-140 Mb/s, DS3
unbalanced Out port can be active for the E1 Transmit function.

DS1/2Mb/sIn Bantam balanced connector for a DS1/E1
Receive or DS1/E1 Insert signal input. Port is 100 ohm for DS1,
120 ohm for E1. Either this port or the 2-140 Mb/s DS3
unbalanced In port can be active for the E1 Receive function.

2-140 Mb/s DS3 Out BNC 75 ohm unbalanced connector for E1,
E2, E3, E4, DS3 transmit or E1, E3, E4, DS3 Drop signals. Either
this port or the 2 Mb/s balanced Out port can be active for the
E1 Transmit function.

2-140 Mb/s DS3In BNC 75 ohm unbalanced connector for E1,

E2, E3, E4, DS3 receive or E1, E3, E4, DS3 Insert signals. Either
this part or the 2 Mb/s balanced In port can be active for E1.
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Jitter Input/Qutput Connectors and Binary Interfaces

Demodulated Jitter Output BNC 50 ohm connector providing
demodulated jitter output.

External Modulation Input BNC 50 ohm connector for external
jitter modulation input. Primarily designed for sinusoidal
signals, but can be used with any wave shape. Maximum input
level +/- 5V peak AC/DC composite.

Binary Clock and Data Interfaces SMA connectors, providing
binary clock and data transmitter and receiver interfaces,
which can be configured independently.

Connectors at Base of Side Panel

The following descriptions describe the connectors as they
appear from left to right. (Note that on some options the
following connectors may be on the rear of the instrument.)

Floppy Disk Drive Accepts 1.44 Mb IBM formatted disks.

USB Two Universal Serial Bus ports for connecting to a
printer. The printer may be attached after power-on.

Mouse PS/2 port for connecting a mouse.

Keyboard PS/2 port for connecting an external keyboard.
Ensure that keyboard port is used - if connected to mouse PS/2
port in error the instrument will require to be restarted.

RS232 Remote Control port providing following
configurations:

¢ Controller Type: Computer and Terminal.
¢ Handshaking Protocol: None, Xon/Xoff and RTS/CTS.

+ Speed: 300, 600, 1200, 1800, 2400, 4800, 9600, 19200,
38400 baud.

¢ Parity: Odd, Even.
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¢ Stop Bits: 1, 2
¢ Data Length: 8, 7 bits.

VGA Connector for displaying contents of instrument screen
on an external display. Ensure that the external display is
connected before powering up the instrument.

LAN 10M/100M 10/100 Base-T LAN interface port. Supports
remote control of instrument and the downloading of firmware
upgrades. Note that to ensure compliance with EN 55011 (1991)
a category 5, STP patch lead, RJ45 cable should be used to
connect to the LAN port.

M
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Rear Panel Tour

3 - LJft

{"oo
00H

oo}
GPIB Allows instrument to be remotely controlled via the
GPIB control bus.

External Protective Earth Connect an external earth connection
to the instrument at this point.

AC Power Connect the instrument power cord here and set the
switch to 1 to turn on and to 0 to turn off.
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Using the Graphical User Interface

The graphical user interface (GUI) with windows, menus and
dialog boxes provides easy access to all the instrument setup,
monitoring and results pages together with constant display of
context sensitive help and a summary diagram showing
instrument status. The interface includes an Online Help
system, which gives detailed information on using the
instrument.

For more information, see:

¢ “Display Windows" on page 43

e “Menus" on page 46

¢ “Basic User Interface Operations" on page 49

You can use a mouse and keyboard, instead of the arrow
navigation keys, <Select> key and keypad (on the Front Panel),

to access the graphical user interface. For more information,
see:

* “Using a Mouse and Keyboard with the Instrument" on
page 59

Display Windows

There are two types of windows that you can display on the
instrument. The Instrument Window is used to display the user
interface for setting up and using the instrument. The

Online Help window is used to display user help information.
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Window Title Bar
Field Highlight

Active Window

(indicated by
Magenta border)

Summary diagram

Status information

a4

Instrument Window
Tx - Transmitter Settings Results - Error Summary
-~
Physical |OTN| SONETI PDHJDSn' Panernl Physical OTN |SONET| F'DHIDSnI Parleml
ignal
Mode OTH -
Rate oTUT = Frame 0 MFAS o
~Line Corr FEC 0 UncorFEC o Inactive Window
Interface Optical v| L. .
OTU BIPE 0 OTUBE T (indicated by
ifavelength 1550nm e 0DU BIPS 0 ODUBEI 0 Gray border)
W Laseron
-~ Clock
Source Internal hd
Farmat 2hibis Clock v|

- T=Functions

[~ EnorsfAlarms
[ Freq. Ofiset

—[_Pointer Dffset

[~ Mon-default OH

Ry Optical Power -14.2 dBm Measurement Elapsed Time  00d 00h 00m 00s

 § v oo ¥
[ )

- -
[

¥ Caupling
‘OTN Signal Rate: Press Selectto choose the OTN signal rate —_— Context-Sensitive
— o | Laser-on Help Message

Main Windows

Two main windows display the pages for setting up, monitoring
and viewing results.

The active window is indicated by a colored (magenta) border.
You can change the active window by pressing the <Window>
button (next to the arrow navigation keys).

Move around within a window by using the arrow navigation
keys. The current position on the window is shown by a red
highlight box around the control field.

The title of the current displayed page is given at the top of the
window in the title bar. The title includes the menu headings
that you selected to access the page. For example,

Overhead Setup - Trace Messages is the Trace Messages page
selected from Overhead Setup on the menu.
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Summary Diagram

The current setup of the Transmitter and Receiver, along with
Test Function indicators and the Elapsed Time for the current
measurement period are displayed in the diagram at the bottom
of the screen. An example of the summary diagram is shown
below.

T Funciians Measurement Elapsed Time  00d 00h 00m 00s
[ Enors i Alarms [ .

[T Jitter i Wander | Tx.
[ Fieq/PuOfiet L
[~ Hon-defaultOH|

[~ Coupling

|status: | Laser-oFF |

Context-Sensitive Help

A single line of Context-Sensitive Help appears at the bottom of
the display. This provides information relating to the area of the
window that is highlighted by the red box.

Status Line

The Status line displays the instrument and keyboard status.

Online Help Window

You can access the Online Help at any time by pressing <Help>.
To close the help just press <Help> again.
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Menus

Home

Getting Started Using online help... more information

Instrument Setup and Use
To select a k...

Instrument Details
Telecoms Concepts
User’s Own Help Files

Glossary

* & & & & & @

Index

<~ Agilent Technologies

The <Help> button toggles the display between the online help and the
instrument windows - when you go back into online help it will be in the
same page as when you left it. If you want to return to the Home Page,
press the <Home> key on the instrument keypad.

Instrument Menu

All instrument pages are accessed through the main menu.

To use the main menu

1 Press <Menu>. The menu is context sensitive, so the focus
will highlight the last window you accessed.

2 Use the up/down arrow navigation keys to move the focus
through the main menu and the left/right arrow navigation
keys to move in and out of the submenus. As you move the
focus up or down the menu, the submenu for each item will
be displayed automatically.

3 To select a menu item press <Select>.
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Online Help Menu

This feature allows you to quickly navigate through the Online
Help system and provides quick access to the index and your
own help files.

p  To use the Online Help Menu

1 Press <Menu> while in the Online Help. A list of the main
sections in the Online Help will appear.

2 Use the arrow navigation keys to select a menu item, then
press <Select>.

Getting Started
Instrument Use
Instrument Details
Telecoms Concepts
Index

Your Owin Help
Frwd

Back

Exit Online Help
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Basic User Interface Operations

For information on how to control the instrument, see:

“Drop-Down List Box" on page 49
“Numeric Entry Box" on page 50
“Folder/Tab Selector" on page 51
“Text Entry Box" on page 51
“Modal Window" on page 52
“Action Buttons" on page 52
“More Button" on page 53
“Mapping Diagram" on page 54
“Checkboxes" on page 54

Drop-Down List Box

Drop-down lists have been used where multiple choices are
required.

p  To use a drop-down list box

1
2

Move to the drop-down box and press <Select>.

Use the arrow navigation keys to highlight your choice, then

press <Select>.

To close the drop-down list without making a selection press

<Cancel>.

Internal v|

Floppy I
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Numeric Entry Box

You can edit values using the keypad, Live Edit or Edit Field. Or
you can choose from the preset or most recently-used values
listed in the drop down menu.

To use the numeric entry box

¢ Use the keypad to enter the value into the numeric entry box.
If you make a mistake, press <Cancel>, otherwise press
<Select> to save your entry. Alternatively, press <Select> to
display a drop-down list of min/max settings, Edit Field,
Live Edit and a list of the most recently used values for that
field.

Edit Field allows you to select individual digits and edit
them using the keypad. This is useful when you want to edit
one digit of an eight-digit number. Press <Select> to enter the
value. Each time you enter a new value the focus moves to
the right.

Live Edit allows you to increment or decrement a value
during a measurement, using the arrow navigation keys. Use
the left/right arrow keys to highlight the digit to be changed
and use the up/down arrow keys to increase or decrease the
value. Note that you cannot enter new values via the keypad
while in Live Edit mode.

| X ppm

90.0 Max
Edit Field
Live Edit
-90.0

40.0
0.0
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Folder/Tab Selector

Some windows have multiple pages within a window that are
separated into different folders/tabs.

p  To select a folder/tab

* Use the arrow navigation keys to move to the required folder.

System - File Manager

| Logging | UserHelp | Screen Dump |
Drrive Internal =
Files Default_Factory_Settings PER v|
Operation  Refresh file list v|
Action |
Close |

Text Entry Box

[ 2 To use the text entry box

¢ For quick text entry use the keypad. (See “Keypad" on
page 28 for details on how to use the keypad to enter text).
Or, press <Select> to display a list of preset values, Edit
Field and a list of recently used text.

Edit Field allows you to select individual letters in a string of
text and edit them using the keypad. Press <Select> when
you have finished. Each time you input a letter the focus
moves to the right.
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-Path Trace

16 Byte '|
TS (1)
Mull Msg

TestMsg

Modal Window

A modal window is a secondary window (dialog box) used when
an action is required on certain settings. For example, when
setting up Measurement Timing, the Measurement Timing
modal window will be displayed. You must select Close to close
the window.

You can use the <Cancel> button to close the window without
making any changes to the settings.

Results - Measurement Timing
Run I Stop Lser Prograrm ~

— Start
On dateftime  ~
YO-m-DD [2001-08-12
HH:hhd 12:45

— Stop

After duration: 24 hrs =

Close |

Action Buttons

Buttons are generally used to process an action. For example, in
Pointer Adjustment, to action a pointer burst you would move to
the Transmit Pointer Burst button and press <Select>.

[ Transmit Pointer Burst |
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More Button

A More button, indicated by three dots, is used to indicate that
there are more selections available.

To use the More button
¢ Move to the button and press <Select>. For example, in the

mapping setup area of the Transmitter Settings pages, select
the More button to open the mapping diagram.

N
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Mapping Diagram

Use the mapping diagram and/or the drop down box to select a
signal mapping.

To use the mapping diagram

¢ Use the arrow navigation keys to select the required
mapping. Press <Select> when you have finished, or
<Cancel> to close the mapping diagram without changing the
settings. An example of a mapping diagram is shown below.

Kapping Diagram

Checkboxes

These are used to set a control either OFF or ON. For example,
to enable Thru mode, move to the checkbox and press <Select>.

Tx /B - Thru Mode

e
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You can use the instrument’s Online Help to guide you while
using the instrument.

For information on how to use the Online Help, see:

“Conventions Used in the Online Help" on page 55
“Context-Sensitive Help" on page 56
“Accessing the Index" on page 56

“Using Online Help - Which Keys Do I Press?" on page 57

Conventions Used in the Online Help

User Guide

Front Panel buttons appear in bold within angled brackets.
For example, press <Menu>.

When buttons are connected by a plus (+) sign, for example,
<2> + <4> press the listed buttons in sequence.

Menu items appear in bold. The greater than (>) symbol
separates each menu level. For example, ‘Test Functions >
Errors and Alarms’ indicates that you should choose ‘Errors
and Alarms’ from the ‘Test Functions’ main menu.

Field items and drop down list entries appear in bold. For
example, ‘select Signal Rate field and choose STM-1 from the
drop-down list’.
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Context-Sensitive Help

A single line of text appears at the bottom of the display, above
the Status line. This gives you helpful information relating to
the area of the screen that is highlighted by the red box.

Window Title Bar vei- il Sligs Il - Lin Sl ity
Field Highlight et ] ¢ | SR P ] AT | 20 | Saes

[T o - | =L 1 MEeE 1

e Lo oy == o LarFRe a :
Active Windaw T o " T Inactive Window
jindicated by —— — — CILH-E 'L .l| {indicated by
Magenta barder] orJRE: > G s Gray border]

e gb SEEdrn -

B oLese
Ine
Aonn Irlizn-:| -
Frimal FULEC S -

M cvid Flaaed Deas I U0 el s

R
I Luemit aome
Summary diagram e Fec e
| P
I hardusn= 0

Pheal " f.- 213 (w13~ 5 1 Fa¥, -alnlamase and Flack =0 1o — Context-Sensitive
Status Information ahe | azar-nH Help Message

Accessing the Index

To find information quickly on a particular topic press <Menu>
and select Index, when in Help mode.
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Using Online Help - Which Keys Do | Press?

Use the Arrow Navigation keys to move between
hypertext links on a page.

Once a hypertext link is highlighted, press the <Select>
key to jump to the chosen topic.

Home  Pressthe <Help> key to enter or exit the Online Help.

@ Press the <Home> key to go to the Home page.

Rack Fwel Use these keys to move backwards and forwards between

Page Page Use these keys to scroll up and scroll down through the
Down displayed page.

) )

Press <Menu> to display a list of the main Online Help
O sections. Use the Arrow Navigation keys to select a

heading, then press <Select>.

What is Included in the Online Help?

The Online Help is divided into sections to help you quickly find
the information you want.

Getting Started - Contains an instrument tour, safety
information and measurement tutorials.

Instrument Setup and Use - Explains how to set up the
instrument, recall stored settings, make measurements and
view results. There is an Instrument Setup and Use section for
each network that the instrument can test (e.g. SDH, SONET).

Instrument Details - Contains supplementary product
information. It includes information on:
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* System Features - available options, manufacturing data,
setting time and date, using the keyboard lock, printing
results, file management and creating/storing your own help
files.

* Technical Support - maintenance, instrument reboot
information

* Frequently Asked Questions

Telecoms Concepts - A reference section including a glossary,
reference tables (payloads, signal rates, overhead bytes, etc.), a
summary of the ITU Standards, information on applications.

Index - Contains a list of all features and procedures.
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Using a Mouse and Keyboard with the Instrument

User Guide

The mouse and keyboard connectors are located at the base of
the instrument side panel.

-2/0\@@.

Mouse Keyboard
Port Port

Mouse Port (PS/2) You can use an external mouse (to point
and click) instead of the arrows and <Select> key to select
instrument settings on the display. A right mouse click shows
the functions associated with pressing the <Menu> key.
Connect the mouse before powering on the instrument.

Keyboard Port (PS/2) You can use an external keyboard
instead of the front panel keypad to enter data. The keyboard
can be connected to the instrument at any time.

If you connect the keyboard to the Mouse Port (PS/2), the keyboard
will not function. Re-connect the keyboard and mouse to the correct
ports, then restart the instrument.
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Safety Information

60

This instrument has been designed and tested in accordance
with publication EN61010-1(1993) / IEC 61010-1(1990)
+A1(1992) +A2(1995) / CSA C22.2 No. 1010.1(1993) Safety
Requirements for Electrical Equipment for Measurement,
Control and Laboratory Use, and has been supplied in a safe
condition.

The Installation Manual (supplied with the instrument)
contains safety information and warnings. These must be
followed by the user to ensure safe operation and to maintain
the instrument in a safe condition.

The Installation Manual is supplied with the instrument and is
also included on the Product CD-ROM.

Also, please note the following safety information:
¢ “Optical Connector Safety Information" on page 61

¢ “Avoiding Problems When Making Measurements" on page 63
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Optical Connector Safety Information

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

NEVER examine or stare into the open end of a broken, severed
or disconnected optical cable when it is connected to one of the
instrument’s Optical Out connectors.

When connecting/disconnecting optical cables between the
instrument and device-under-test, observe the correct
connection sequences given below.

Connecting: Connect the optical cable to the input of the
device-under-test before connecting to any of the instrument’s
Optical Out connectors.

BEFORE connecting any signal to the Optical In ports ensure
sufficient external attenuation is inserted in the signal path so
that the power level is within the ‘Operating Range’ for the port.
Also ensure that any signal transient condition never exceeds
the maximum stated limit for that port.

Disconnecting: Disconnect the optical cable from the Optical
Out connector before disconnecting from the device-under-test.
Close the fiber optic connector dust caps over the laser port.
Arrange for service-trained personnel, who are aware of the
hazards involved, to repair optical cables.

When connecting or disconnecting, ensure 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.

For additional ESD information, see the Installation and Verification
manual.

61



1

62

Getting Started

For further information, see:
¢ “Cleaning Optical Connectors" on page 577

¢ “Avoiding Optical Receiver Overload" on page 62

Avoiding Optical Receiver Overload

When connecting an optical transmitter to an optical receiver,
check that you do not overload the receiver.

Status Message Warnings Check the Status message on the
instrument display. This will warn you of overload conditions.

Maximum/Recommended Optical Power Levels Maximum
output/input power levels for the Tx Optical Out and Rx Optical
In ports are printed on the connector panel, as is the
recommended Rx Optical In port input power operating range.
When performing tests, it is recommended that you use a signal
that has an average power comparable to the middle of the
receiver’s operating range.
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Avoiding Problems When Making Measurements

Bit errors can occur due to network defects (such as faulty
network elements, damaged optical fiber or dust/dirt particles
in the fiber connections) or problems with the test
environment/setup. Follow the steps below to avoid problems
when making measurements.

> To avoid introducing errors when performing tests:

1

User Guide

Ensure that optical fibers connecting the instrument to the
network are not damaged - check that fibers have not been
crimped.

Avoid acute bends in the fiber. Ensure that fibers only have
gentle arcs.

If the instrument is left unattended for a long term test,
ensure that the equipment is not in a position where people
will disturb the connecting fibers.

Ensure that all fiber connections are clean and dirt-free. Use
a fiberscope to measure the cleanliness of a (unpowered)
fiber. A poorly cleaned fiber results in a drop in power.
Alternatively, use a power meter (e.g. the instrument’s
internal power meter) to measure the power at the end of a
fiber, the other end of which is connected to the network.

Before connection is made, always clean the connector
ferrule tip with acetone or alcohol using a cotton swab. Dry
the connector with compressed air. Failure to maintain
cleanliness of connectors is liable to cause excessive
insertion loss.

Ensure that the correct time and date is set on the
instrument.
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Using Smart Test Features

64

You can use Smart Test to access applications (including
SignalWizard and the jitter/wander applications), or shortcuts
to results, measurements and stored settings. Smart Test also
allows you to reset the instrument to its default settings. For
specific measurement setup information, refer to Instrument
Setup and Use sections.

To access Smart Test features

¢ Press <Smart Test>, choose the appropriate feature from the
drop-down menu using the arrows and <Select> key.

For more information on Smart Test features, see:
e “Accessing Applications" on page 65

¢ “Shortcuts to Results, Measurements and Stored Settings" on
page 66

¢ “Resetting Instrument to Default Settings" on page 66
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Accessing Applications

You can use Smart Test to access applications including
SignalWizard, Jitter Tolerance, Wander Tolerance and Jitter
Transfer.

To access SignalWizard

* Press <Smart Test>, choose SignalWizard then press
<Select>.

For more information, see “Using SignalWizard" on page 67.

To access the Jitter/Wander applications

¢ Press <Smart Test>, choose Jitter/Wander Tolerance then

press <Select>.

* Press <Smart Test>, choose Jitter Transfer then press
<Select>.

For more information on Jitter Tolerance, Wander Tolerance

and Jitter Transfer, see the Instrument Setup and Use sections

(Measurements and Results).
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Shortcuts to Results, Measurements and Stored Settings

You can use Smart Test to access results, measurements and
stored settings.

> To access shortcuts
¢ Press <Smart Test>, choose Shortcuts. Select an item from

the list and press <Select>.

Resetting Instrument to Default Settings

You can use the Smart Test to reset the instrument to its default
values.

> To reset instrument to default settings

1 Press <Smart Test>, choose Reset Instrument then press
<Select>.

2 Select OK in the “Warning” window to reset the instrument
settings.
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SignalWizard checks the structure of the signal on the current
receive port.

SignalWizard then scans all STS/AU channels (up to 192) and
selected 'expanded' VIT/TU channels simultaneously for error
and alarm information. For VI/TU channels that are not
'‘expanded' in the display, error and alarm information is
obtained sequentially (within milliseconds).

SignalWizard can also scan PDH/DSn sub-channels, and shows
which channels are unequipped and the type of service being
carried by equipped channels.

For information on connecting to a network when testing with
SignalWizard, see:
¢ “In-Service Testing" on page 74

¢ “Out-of-Service Testing" on page 75

To monitor a signal with SignalWizard

1 Press <Smart Test>, choose SignalWizard then press
<Select>. If the instrument is in Thru mode the Channel
Overview window will appear (see “Understanding the
SignalWizard Overview Window" on page 69).

If SignalWizard detects a PDH/DSn signal, then PDH/DSn
Channel Scan will be launched. A window will appear
showing the status and structure of all channels.
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Signal Wizard

51:Unknown
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2 Press <Menu> to investigate channels, errors or path trace

messages using Next Error, Previous Error, Expand or
Collapse. If any STS/AU contains VT/TU tributaries, you can
view a tributary in more detail. Press <Menu>, choose
Expand then press <Select>. You can also manually start the
PDH/DSn Channel Scan from the menu.

For more information on path trace messages, see
“Monitoring Path Trace Messages" on page 72.

To close SignalWizard, do one of the following:

Press <Smart Test>, choose Stop Application then press
<Select>.

Press <Menu>, choose Exit then press <Select>. Before
closing SignalWizard, you can automatically configure the
transmitter and/or receiver settings to match the signal being
applied to the instrument (not available in Thru mode). This
feature is useful if you intend doing further testing, it saves
you from having to manually configure the instrument
settings.
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Understanding the SignalWizard Overview Window

Signal Viewer Overhead Viewer Selected Channel Viewer

. 81 -Unknomn |
‘ oe 98 | AlE RDlE‘
C2T 5751
=1£=E P IR | | s | s e | | P | | ‘NS
0 o e ) [ [ [ [ [P
(o il o o o o o ) [

WL d AlS LOP
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1251525 .5 25 5] 28] 25 s sl

Optical Power Elapsed Time

-16B.13d8m Agilent TestSet 0d:00h:00m: 325
Status: | Laseron
Channel Viewer J1 Trace Message Alarms . Errors

Signal Viewer

Displays the detected signal. If a JO trace message is detected
this is also displayed (both 16- and 64-byte message formats are
supported).

Overhead Viewer

Displays results information associated with the overhead layer
of the signal, including;:

¢ Synchronization status message (decoded S1 byte)

¢ CV-S (RS-BIP), CV-L (MS-BIP) and REI-L (MS-REI) error
status

e AIS-L (MS-AIS) and RDI-L (MS-RDI) alarm status
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(LOS and LOF alarms are displayed on the instrument’s front
panel LEDs.)

Selected Channel Viewer

Displays result information associated with the selected
channel, including:

* Type of payload (traffic) being carried in the channel
(decoded C2 byte)

¢ CV-P (HP-BIP) and REI-P (HP-REI) error status

¢ AIS-P (AU-AIS), LOP-P (AU-LOP) and RDI-P (HP-RDI) alarm
status

¢ Indicator for detected pointer adjustments

J1 Trace Message

Displays the decode path trace message associated with the
selected channel. Both 16- and 64-byte messages formats are
supported.

Channel Viewer

The Overview window shows a summary (using color coding) of
the results for all channels. Each channel detected in the signal
is provided with a dedicated box that summarizes the channel
status. A channel carrying VT/TU channels is highlighted by its
size designator being underlined. Broadband mappings are not
underlined.

The size designator identifier is displayed within each box.
While any non-standard concatenated channels will be detected
and displayed, no errors or alarms are reported for that
channel. Unequipped channels are on a grey background.
Pointer activity within a channel is indicated by the channel
background flashing blue.
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Color Coding

Color Coding Result

Green No errors/alarms detected during test or
since last history reset

Red - Current errors/alarms detected

Yellow Errors/alarms detected in the past

Blue - Pointer movement

Red (white A) Current AIS (STS-1, STS-3¢/STM-0, STM-1)

Grey Unequipped

Black - lllegal pointer combination

Errors

An Error flag is raised when one or more errors occur in any
one sampling period.

Alarms

An Alarm flag is raised when one or more alarms occur in any
one sampling period.

* Loss of Pointer LOP
¢ Path AIS (AIS-P)

¢ Remote Path Alarm (RDI-P)

¢ Pointer Adjustment LOP (LOP flashes blue on each

adjustment)
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Monitoring Path Trace Messages

When running SignalWizard any routing errors in the network
will be shown in the Overview window.

During the installation and commissioning of new services, or
troubleshooting, the ability to generate and monitor path trace
messages is essential. This allows you to confirm correct routing
paths through network equipment with software controlled
routing capability. You can also use path trace messages for
checking routing performance of network elements during
protection switching to confirm the correct signals have been
protected in fault conditions.

You can view all the J1 path trace messages for the received
signal at the same time. Alternatively, you can view all the J2
path trace messages associated with VI/TU channels in a
selected STS/AU.

To view path trace messages

e Use the arrow keys to select the STS/AU channel of interest.
View the J1 path trace message at the bottom of the display.

To list/search all J1 Path trace messages in the receive signal

* Press <Menu>, choose Trace Messages then press <Select>.
Select List Current Levels, a trace message window will be
displayed.

or

¢ Press <Menu>, choose Trace Messages then press <Select>.
Select Search Current Level. Enter the trace message you
are searching for in the dialog box, then select OK.
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| Channel | Signal Label |
ST5-3c #1,1 Mon-specific
STS-3c#21 Uneqguipped
STS-3c#3.1 Uneqguipped
STS-3c#4.1 Uneqguipped
STS-3c#5,1 Uneqguipped
STS-3c#6,1 Uneqguipped
STS-3c#7 .1 Uneqguipped
STS-3c#8,1 Uneqguipped
STS-3c#9,1 Uneqguipped
STS-3c#10,1 Uneqguipped
Selected channel:
Agilent TestSet Jump To |
Mext Page Close |

To view J2 Path trace message in a VT /TU channel

1 Use the arrow keys to highlight the channel for further

analysis.

2 Press <Menu>, choose Expand then press <Select>. This

expands the VI/TU substructure.

3 Press <Menu>, choose Collapse then press <Select>. This
closes the VT/TU substructure.

1

STS/AU channels that contain VT/TU channels are shown underlined on

the display.
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In-Service Testing

You can use SignalWizard for in-service testing, to
simultaneously monitor all channels in the received signal. This
feature is useful when commissioning new transmission
systems or performing routine maintenance checks.

A typical in-service network test connection is shown below.

Multi-channel SONET/SDH signals
Custl:lmer ‘_'_' HHEPEED

SONET!SCH

services — L TwR: i 1 |sonemson
4—— ELEMENT | i SERVICES

|
muy

wWoM
ELEMENT]

.

|

|

H

|

|

|

i
—
-+
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Out-of-Service Testing

You can use the instrument’s transmitter in conjunction with
SignalWizard all channel test feature to test each path carried
within a tributary or line signal. You can apply the test signal to
the tributary or line side of the network element.

Applying a test signal to the line side of the network element
may reduce the number of ports that need to be checked.
SignalWizard will identify the type of network paths present in
the received signal (including the mix of channel types), and the
traffic carrying status of each channel (showing which are

equipped).

Typical tributary and line network test connections are shown
below.

Next-generation platform

F 3

F

| — I — *!P
Tributaries

5TM-16/0C-48
to STM-1/0C-3

Line interfaces
STM-64/0C-192

F

Tributary-Side Testing Setup
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MNext-generation platform

Tributaries
STM-16/0C-48
to STM-1/0C-3

[

Line-Side Testing Setup

VY YV Y VYY)
xoEIMo xc3

f

Line interfaces
STM-64/0C-192
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SDH Setup and Jitter Measurement Tutorial

User Guide

This tutorial shows you how to use the instrument controls and
arrow navigation buttons to set up and perform a measurement.

In this procedure, the instrument’s transmitter output is
connected directly to the receiver input. Under normal
operating conditions the transmitter output would be
connected to a system under test and the output from the
system connected to the receiver input. You can only complete
steps 11-13 if the instrument has jitter functionality fitted.

Steps 1-7 show you how to configure the instrument to transmit
and receive an STM-4 optical signal with a concatenated
payload containing a 223.1 PRBS test pattern.

In Steps 8-10 you will set the measurement test timing to be
started and stopped manually, make the measurement and view
the results.

Finally, in Steps 11-13 you will add jitter (if you have jitter
functionality fitted) to the transmitted signal and then measure
the jitter on the incoming signal.

Step 1: Connect Optical Ports

When connecting to optical interfaces please refer to:
¢ “Avoiding Optical Receiver Overload" on page 62

¢ “Avoiding Problems When Making Measurements" on
page 63.

To connect optical ports

1 Check the instrument’s Optical Out ports and ensure that all
Laser On LEDs are Off. There should also be a Laser-OFF
message on the instrument Status line (bottom of display).

2 Before making any connections to the receiver Optical In
ports always check the input power level on a Power Meter.

3 On the instrument connect the 52 Mb/s - 2.5 Gb/s Optical
Out port (1310 or 1550 nm depending on options fitted to
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your instrument) to the receiver 52 Mb/s - 2.5 Gb/s Optical
In port through a 15 dB attenuator.

Step 2: Set Up the Transmitter

>

To set up the transmitter

1

Press <Menu>, choose Tx/Rx > Transmitter Settings >
Physical then press <Select>.

Select Signal Mode and press <Select> to reveal a drop down
menu of the available signal modes. Use the arrow and
<Select> keys to select SDH.

Select Signal Rate and press <Select> to show the drop down
menu of available rates. Select STM-4. Use the arrow
navigation keys to set up the other settings, including the
Line and Clock Source. For safety, only turn laser on after
the fiber has been connected to the transmitter. Check the
Status line for any warnings of optical power overload.

~ Signal

Mode SOH hd
Rate STh-64 v|
— Line

Interface Optical v|
Wavelength 1850nm -

¥ LaserOn

~ Clock

Source Internal hd
Format v|

Step 3: Set Up the SDH Mapping

>

78

To set the SDH mapping

1 Press <Menu>, choose Tx/Rx > Transmitter Settings > SDH
then press <Select>.
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2 Select the Mapping Structure. Selecting Preset mappings

sets all the AUs to the same size. Mixed mappings allow you
to configure the signal with different sizes of AUs.

If you have selected Preset, move the cursor to the Mapping
field and select the payload, using the drop down box and/or
the mapping diagram. Use the arrow navigation keys to select
the required mapping from the mapping diagram and then
press <Select>. Ignore the Tandem Connection Monitoring
field selection for this measurement.

Bapping Diagram

AL 18c LU= T BULK FILLED |
AlkdAde Wik BULEFILLEDR

RS WL BULK FILLED |

Al WL EBULEFILLED

Ui=e cursor kevs 1o condgure, and Sebact, Cancal or ant bl

Step 4: Set the Payload Pattern

>

To set the transmitter payload pattern

1 Move the cursor focus to the top of the Transmitter Settings

window and select Pattern.

2 Set up Payload Pattern as shown.

Pattern

PRES M|
"23-1 M|

Inverted = ITU
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Step 5: Couple the Tx and Rx Settings
This setting ensures the receiver has the same setting as the
transmitter.

> To couple the receiver to the transmitter settings

1 Press <Menu>, choose Tx/Rx > Coupling then press
<Select>.

Tx /Rx - Coupling

Copy Txto Rx I Copy Rxto Tx

2 If Coupling is On proceed to Step 8: Set Measurement Gating.
If it is Off, proceed to the next step.

3 Select Copy Tx to Rx (this selection copies Transmitter
settings to the Receiver) and press <Select>. Move the cursor
to Close then press <Select> to exit the coupling window.

Tx !Rx - Coupling
Copy Tx to Rx I Copy Ry to Tx
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Step 6: Check Receiver Input Power

> To check receiver input power

1 Check the Status line at the bottom of the display for any
warning messages and check receiver input power as follows.

2 Press <Menu>, choose Results > Signal Quality > Optical
Power then press <Select>.

Wavelength 1310nm 'l
622 Mhis
-30 -22.5 -15 -7.5 0

BER measurement range

-19.1 dBm

3 Check the receiver input power.

Step 7: Check Setup

The Transmitter and Receiver settings should now be identical.

| 2 To check the transmitter and receiver settings

* You can check this by viewing the summary diagram at the
bottom of the display. An example of this diagram is shown

below.

Tx Functions Measurement Elapsed Time  00d 00h 00m 00s
[T EmarsiAlaims
[~ Freqgi Pl Offset i o

e e

[~ Coupling

|
Laser-OFF

|Status:
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Step 8: Set Measurement Gating

> To set the measurement gating

1 Press <Menu>, choose Results > Measurement Setup >
Timing then press <Select>.

Results - Measurement Timing
Run f Stop Manually =

— Start

— Stop

After duration; v|

Close |

2 Set the measurement Run/Stop to Manually. Setting both to
manually ensures that testing is controlled via the green
<Run/Stop> button on the instrument front panel.

3 Use the navigation arrows to select Close, then press
<Select> to close the window.

Step 9: Start Measurement

> To start the measurement

1 Press the front panel <Run/Stop> button to start the
measurement.

2 The measurement will continue until you end the

measurement gating period by pressing <Run/Stop>. Leave
the instrument running the measurement.
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Step 10: View Results

>

To view the results

1

Press <Menu>, choose Results > Errors and Alarms > SDH
then press <Select>. Select the Error Summary tab.

Select the Error Type you require. Check that there are no
errors displayed.

Press the front panel <Run/Stop> button to stop the
measurement.

Step 11: Add Jitter to the Signal

>

To transmit jitter

1

Press <Menu>, choose Test Functions > Jitter/Wander then
press <Select>.

Set the transmit Mode to Jitter.

In the Jitter setup field, select the jitter Source (Internal or
External). For an External jitter source, connect the
external source to the External Modulation Input connector.

For an Internal jitter source, enter the Modulation
Frequency (Hz) and the Amplitude (UI). Press the <Select>
key when you have finished. You can also enter using
scientific notation, for example, 2300 could be entered as
2.3e3.

Step 12: Set Up the Jitter Receiver

>

To receive jitter

1

Press <Menu>, choose Test Functions > Jitter/Wander then
press <Select>.

Set the receive Mode to Jitter.
Select an Interface (Clock, Data).
In the Jitter setup field, select a receiver jitter Range (UI).
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Select the More button and enter the positive and negative
Hit Threshold levels (Ul), to determine when a hit will be
recorded.

Select the High Pass and/or Low Pass Filters checkboxes as
required. If you do not select a checkbox, the receiver
frequency range will be unfiltered.

If required, select a Demod Output filter from the drop down
list, to be routed to the demodulated output connector.

Press the Run/Stop key to start the Jitter Measurement.

Step 13: View Jitter Results

>

To view Jitter results

1

2
3

Press <Menu>, choose Results > Jitter/Wander then press
<Select>.

Select the results required.

Press the <Run/Stop> button to stop the measurement.

End of tutorial.
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SONET Setup and Jitter Measurement Tutorial

The following procedure shows you how to use the instrument
controls and arrow navigation keys to set up and perform a
measurement.

In this procedure the instrument’s transmitter output is
connected directly to the receiver input. Under normal
operating conditions the transmitter output would be
connected to a system under test and the output from the
system connected to the instrument’s receiver input. You can
only complete steps 11-13 if the instrument has jitter
functionality fitted.

Steps 1-7 show you how to configure the instrument to transmit
and receive an OC-12 optical signal with an STS-3c SPE payload
containing a 2231 PRBS test pattern.

In Steps 8-10 you will set the measurement test timing to be
started and stopped manually, make the measurement and view
the results.

Finally, in Steps 11-13 you will add jitter (if you have jitter
functionality fitted) to the transmitted signal and then measure
the jitter on the incoming signal.

Step 1: Connect Optical Ports

When connecting to optical interfaces please refer to:
¢ “Avoiding Optical Receiver Overload" on page 62

¢ “Avoiding Problems When Making Measurements" on
page 63.

> To connect optical ports

1 Check the Optical Out ports and ensure that all Laser On
LEDs are Off. There should also be a Laser-OFF message on
the instrument Status line (bottom of display).

2 Before making any connections to the receiver Optical In
ports always check the input power level on a Power Meter.
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3 Connect the 52 Mb/s - 2.5 Gb/s Optical Out port (1310 or

1550 nm depending on options fitted to your instrument) to
the receiver 52 Mb/s - 2.5 Gb/s Optical In port through a 15
dB attenuator.

Step 2: Set Up Transmitter

>

To set up the transmitter

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >

Physical then press <Select>.

Select the Signal Mode field and press <Select> to reveal a
drop down menu of the available signal modes. Use the arrow
navigation and <Select> keys to select SONET.

In the Signal Rate field press <Select> to show the drop
down menu of available rates. Select OC-12. Use the
navigation arrows to set up the other settings, including the
Line (includes Wavelength and Laser On/Off selection, set
Laser to On), and Clock Source. For safety, only turn laser
on after the fiber has been connected to the transmitter.
Check the Status line for any warnings of optical power
overload.

~ Signal

Mode SOMET -
Rate QC-152 v|
— Line

Interface Optical v|
Wavelength 1850nm -

¥ LaserOn

~ Clock

Source Internal hd
Format v|

Step 3: Set Up the SONET Mapping

>

86

To set the SONET mapping
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1 Press <Menu>, choose Tx/Rx > Transmitter Settings >

SONET then press <Select>.

Select the Mapping Structure. Selecting Preset mappings sets
all the STSs to the same size. Mixed mappings allow you to
configure the signal with different sizes of STSs.

If you have selected Preset move the cursor to the Mapping

field and select the payload, using the drop down box and/or
the mapping diagram. Use the arrow navigation keys to select
the required mapping from the mapping diagram then press
<Select>.

Mapping Diagram

STEd8e BT ZPE BULE FILLED

BTEI20 5T5120 5PE [puLkFiLLED]

ETE-3a ETE-3< EFE BULKFILLED

ET54 BTE1 HPE lBULK FILLED |

Lize cursor kevs 10 condgure, snd Select, Cancalor Meni bo el

Step 4: Set the Payload Pattern

>

To set the transmitter payload pattern

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >

Pattern then press <Select>.

2 Set up Payload Pattern as shown.

Pattern

PRBES M|
231 M|

Inverted = ITU
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Step 5: Couple Tx and Rx Settings

This setting ensures the receiver has the same setting as the
transmitter.

> To couple the receiver to the transmitter settings

1 Press <Menu>, choose Tx/Rx > Coupling then press
<Select>.

Tx /Rx - Coupling

Copy Txto Rx I Copy Rxto Tx |
Coupling Off
Swith Coupiing of |

Close |

2 If Coupling is On proceed directly to Step 8: Set
Measurement Gating. If it is Off, proceed to the next step.

3 Select Copy Tx to Rx (this selection copies Transmitter
settings to the Receiver) and press <Select>. Move the cursor
to Close then press <Select> to exit the coupling window.

Step 6: Check Receiver Input Power

> To check receiver input power

1 Check the Status line at the bottom of the display for any
warning messages and check Receiver Input Power as
follows.

2 Press <Menu>, choose Results > Signal Quality > Optical
Power then press <Select>.
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Wavelength 1310nm 'l
622 Mhis
-30 -22.5 -15 -7.5 0

BER measurement range
-19.1 dBm

3 Check the receiver input power.

Step 7: Check Setup

The Transmitter and Receiver settings should now be identical.

| 2 To check the transmitter and receiver settings

* You can check this by viewing the summary window at the
bottom of the display. An example of this diagram is shown
below.

Ry Optical Power UR  dBm Measurement Elapsed Time  00d 00h 00m 00s

T Functions

I_ Ermors £ Alarms
[ e o b -F
™ Pointer Offset 11}

I~ Hon-default OH

| -
[ A1)

Step 8: Set Measurement Gating

|7 Coupling

> To set measurement gating

1 Press <Menu>, choose Results > Measurement Setup >
Timing then press <Select>.
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Results - Measurement Timing
Run f Stop anually -

— Start

— Stop

After duration 'l

Close

2 Set the measurement Run/Stop to Manually to ensure that
testing is controlled via the green <Run/Stop> button on the
instrument front panel.

3 Use the arrow navigation keys to choose Close, then press
<Select> to close the window.

Step 9: Start Measurement

> To start the measurement
1 Press the front panel <Run/Stop> button to start the
measurement.

2 The measurement will continue until you end the
measurement (gating) period by pressing <Run/Stop>. Leave
the instrument running the measurement.

Step 10: View Results

p  To view the results
1 Press <Menu>, choose Results > Errors and Alarms >
SONET then press <Select>. Select the Error Summary tab.

2 Select the Error Type you require. Check that there are no
errors displayed.

3 Press the front panel <Run/Stop> button to stop the
measurement.
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Step 11: Add Jitter to the Signal

>

To transmit jitter

1

Press <Menu>, choose Test Functions > Jitter/Wander then
press <Select>.

Set the transmit Mode to Jitter.

In the Jitter setup field, select the jitter Source (Internal or
External). For an External jitter source, connect the
external source to the External Modulation Input connector.

For an Internal jitter source, enter the Modulation
Frequency (Hz) and the Amplitude (UI). Press the <Select>
key when you have finished. You can also enter using
scientific notation, for example, 2300 could be entered as
2.3e3.

Step 12: Set Up the Jitter Receiver

>

To receive jitter

1

[ B — R 7~ B L)

Press <Menu>, choose Test Functions > Jitter/Wander then
press <Select>.

Set the receive Mode to Jitter.
Select an Interface (Clock, Data).
In the Jitter setup field, select a receiver jitter Range (UI).

Select the More button and enter the positive and negative
Hit Threshold levels (UI), to determine when a hit will be
recorded.

Select the High Pass and/or Low Pass Filters checkboxes as
required. If you do not select a checkbox, the receiver
frequency range will be unfiltered.

If required, select a Demod Output filter from the drop down
list, to be routed to the demodulated output connector.

Press the Run/Stop key to start the Jitter Measurement.
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Step 13: View Jitter Results

p  To view Jitter results

1 Press <Menu>, choose Results > Jitter/Wander then press
<Select>.

2 Select the results required.

3 Press the <Run/Stop> key to stop the measurement.

End of tutorial.
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OTN Setup and Jitter Measurement Tutorial

This tutorial shows you how to use the instrument controls and
arrow navigation buttons to set up and perform a measurement.

In this procedure, the instrument’s transmitter output is
connected directly to the receiver input. Under normal
operating conditions the transmitter output would be
connected to a system under test and the output from the
system connected to the receiver input. You can only complete
steps 12-14 if the instrument has jitter functionality fitted.

Steps 1-8 show you how to configure the instrument to transmit
and receive an OTU2 optical signal with a SONET payload
containing an STS-192c Bulk Filled payload.

In Steps 9-11 you will set the measurement test timing to be
started and stopped manually, make the measurement and view
the results.

Finally, in Steps 12-14 you will add jitter (if you have jitter
functionality fitted) to the transmitted signal and then measure
the jitter on the incoming signal.

Step 1: Connect Optical Ports

When connecting to optical interfaces please refer to:
¢ “Avoiding Optical Receiver Overload" on page 62

¢ “Avoiding Problems When Making Measurements" on
page 63.

> To connect optical ports

1 Check the instrument’s Optical Out ports and ensure that all
Laser On LEDs are Off. There should also be a Laser-OFF
message on the instrument Status line (bottom of display).

2 Before making any connections to the receiver Optical In
ports always check the input power level on a Power Meter.
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3 On the instrument connect the 9.95/10.71 Gb/s Optical Out

port to the receiver 9.95/10.71 Gb/s Optical In port through
a 15 dB attenuator.

Step 2: Set Up the Transmitter

p  To set up the transmitter

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
Physical then press <Select>.

2 Select Signal Mode and press <Select> to reveal a drop down
menu of the available signal types. Use the arrow navigation
keys to highlight OTN, then press <Select>.

3 Set the Signal Rate to OTU2. Set up the Clock field. For
safety, only turn laser on after the fiber has been connected
to the transmitter. Check the Status line for any warnings of
optical power overload.

~ Signal

Mode OTN hd
Rate OTuZ v|
— Line

Interface Optical v|
Wavelength 1850nm -

¥ LaserOn

~ Clock

Source Internal hd
Format v|

Step 3: Set Up the OTN Signal

p  To set up the OTN signal

1 Press <Menu>, choose Tx/Rx > Transmitter Settings > OTN
then press <Select>.

2 Move the cursor to the Scrambling field and press <Select>.
This selects the checkbox, turning scrambling on. Select the
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FEC checkbox, to turn forward error correction on. In the
Payload field press <Select> and then select SONET from the
drop down menu. Select the Mapping to be Synchronous.

¥ Scrambling
v FEC

Fayload SOMNET v|
Mapping Synchronous v|

Step 4: Set the OTN Payload Mapping

>

To set the transmitter payload mapping

1

Press <Menu>, choose Tx/Rx > Transmitter Settings >
SONET then press <Select>.

Set the Mapping Structure to Preset. Selecting Preset
mappings sets all the STSs to the same size. Mixed mappings
allow you to configure the signal with different sizes of STSs.

Move the cursor to the Mapping field and select the payload,
using the drop down box and/or the mapping diagram. Use
the arrow navigation keys to select the required mapping
from the mapping diagram and then press <Select>.

Blapnins Diagram

ETEdd0 BTS00 ZFE BULKFILLED

BTEA30 575120 5PE [uLkFiLLED]

ETE-38 ETE32 EPE ELULEFILLED

ST5 BT5-1 BFE I'BULKFILLED__

LS8 GUFBOF KEyS 10 condgure, and Sefect, Cancal or W o .
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Step 5: Set the Payload Pattern

> To set the transmitter payload pattern

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
Pattern then press <Select>.

2 Set up the Pattern as shown.

Pattern

PRES M|
231-1 M|
MNon-lnverted v|

Step 6: Couple the Tx and Rx Settings

This setting ensures the receiver has the same setting as the
transmitter.

> To couple the receiver to the transmitter settings
1 Press <Menu>, choose Tx/Rx > Coupling then press
<Select>.
2 If Coupling is On proceed to Step 9: Set Measurement Gating.

3 Select Copy Tx to Rx (this selection copies Transmitter
settings to the Receiver) and press <Select>. Move the cursor
to Close then press <Select> to exit the coupling window.

Step 7: Check Receiver Input Power

> To check receiver input power

1 Check the Status line at the bottom of the display for any
warning messages and check Receiver Input Power as
follows.

2 Press <Menu>, choose Results > Signal Quality > Optical
Power then press <Select>.
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1550nm v|

Wavelength

10 Ghis 1550nm

-30 =225 -15 -7.5 0
BER measurement range

-15.1 dBm

3 Check the receiver input power.

Step 8: Check Setup

The Transmitter and Receiver settings should now be identical.

To check the transmitter and receiver settings

>

¢ You can check this by viewing the Summary window at the
bottom of the display. An example of this diagram is shown.

Measuremerd Elapsed Tima  D0d DDl D 5T5

TxFanchear
I EwessAlgmmg
c - [N
I Painke: Dot
[T MerdetastOH “
I - -

= Cosprng

Step 9: Set Measurement Gating

> To set the measurement gating

Press <Menu>, choose Results > Measurement Setup > Timing

then press <Select>.
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Results - Measurement Timing
Run f Stop Manually -

— Start

— Stop

After duration: v|

Close |

1 Set the measurement Run/Stop to Manually. This ensures
that testing is controlled via the green <Run/Stop> button on
the instrument front panel.

2 Use the arrow navigation keys to select Close, then press
<Select> to close the window.

Step 10: Start Measurement

> To start the measurement

1 Press the front panel <Run/Stop> button to start the
measurement.

2 The measurement will continue until you end the
measurement (gating) period by pressing <Run/Stop>. Leave
the instrument running the measurement.

Step 11: View Error Results

> To view the error results

1 Press <Menu>, choose Results > Errors and Alarms > OTN
then press <Select>. Select the Error Summary tab. There
should be no OTN errors.

2 Press the front panel Run/Stop key to stop the
measurement.
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Step 12: Add Jitter to the Signal

>

To transmit jitter

1

Press <Menu>, choose Test Functions > Jitter/Wander then
press <Select>.

Set the transmit Mode to Jitter.

In the Jitter setup field, select the jitter Source (Internal or
External). For an External jitter source, connect the
external source to the External Modulation Input connector.

For an Internal jitter source, enter the Modulation
Frequency (Hz) and the Amplitude (UI). Press the <Select>
key when you have finished.

Step 13: Set Up the Jitter Receiver

>

To receive jitter

1

[ B — R 7~ B L)

Press <Menu>, choose Test Functions > Jitter/Wander then
press <Select>.

Set the receive Mode to Jitter.
Select an Interface (Clock, Data).
In the Jitter setup field, select a receiver jitter Range (UI).

Select the More button and enter the positive and negative
Hit Threshold levels (UI), to determine when a hit will be
recorded.

Select the High Pass and/or Low Pass Filters checkboxes as
required. If you do not select a checkbox, the receiver
frequency range will be unfiltered.

If required, select a Demod Output filter from the drop down
list, to be routed to the demodulated output connector.

Press the Run/Stop key to start the Jitter Measurement.
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Step 14: View Jitter Results

p  To view Jitter results

1 Press <Menu>, choose Results > Jitter/Wander then press
<Select>.

2 Select the results required.

3 Press the <Run/Stop> button to stop the measurement.

End of tutorial.

100 User Guide



([ J

2
® ¢ * |nstrument Setup and Use - SDH
PY Setting up the SDH Transmitter 103

Setting up the SDH Receiver 161

Setting Up Thru Mode Operation 199

Storing and Recalling Instrument Settings 201
Measurements and Results 203

This chapter tells you how to set the instrument interfaces to
match the network being tested and how to view results.
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Setting up the SDH Transmitter

User Guide

Physical

“Optical Connector Safety Information" on page 61
“Setting Up the SDH Transmit Interface" on page 105
“Selecting the SDH Transmit Clock Source" on page 110
“Adding Frequency Offset to the SDH Signal" on page 111

“Enabling Tandem Connection Monitoring (TCM) Signals" on
page 112

“Generating Jitter on an SDH Signal" on page 113
“Generating Wander on an SDH Signal" on page 114

Overhead

“Generating Trace Messages" on page 116

“Generating High Order Tandem Path Trace Identifiers" on
page 117

“Generating Synchronization Status Messages" on page 119
“Generating Path Signal Labels" on page 120

“Generating Automatic Protection Switching (APS)
Messages" on page 121

“Generating Active Automatic Protection Switching (APS)
Messages" on page 125

“Editing SDH Overhead Bytes" on page 123
“Setting Up SDH Overhead Sequences" on page 128

“Inserting Messages into the Data Communications Channel
(DCC)" on page 127

Payload

“Setting Up Mixed Mappings" on page 131

“Generating VC-3/4 and Concatenated Payloads" on page 132
“Generating VC-3/4 Tributary Payloads" on page 139
“Setting Up GFP/LAPS Transmit Interface" on page 141
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¢ “Generating Payloads for Ethernet over SDH (EOS)" on
page 145

¢ “Transmitting DSn Payloads in an SDH Signal" on page 146

¢ “Inserting an External DSn Payload in an SDH Signal" on
page 147

e “Transmitting PDH Payloads in an SDH Signal" on page 148

¢ “Inserting an External PDH Payload into an SDH Signal" on
page 149

Pointer Movement, Trigger Conditions and Errors/Alarms

¢ “Adjusting AU or TU Pointer Values" on page 150
¢ “Adding SDH Errors and Alarms" on page 154

¢ “Adding GFP, LAPS and Ethernet Errors and Alarms" on
page 155

¢ “Adding Runt and Jumbo Frames" on page 156

¢ “Adding Alarm Stress" on page 157

e “Selecting SDH Transmitter Trigger Output" on page 158
e “Switching Off All Test Function Features" on page 159
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Setting Up the SDH Transmit Interface

You can set up the interfaces to transmit optical or electrical
SDH signals.

For more information, see:
e “Setting up the Optical SDH Transmit Interface" on page 106

¢ “Setting up the Electrical SDH Transmit Interface" on
page 107

e “Transmitting an Unframed Signal" on page 107

¢ “Coupling the Receiver to the Transmitter Settings" on
page 109

¢ “Storing and Recalling Instrument Settings" on page 201
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Setting up the Optical SDH Transmit Interface

SDH Optical signals are output for transmission on the Optical
Out connectors.

Make sure interface settings match those of the network
equipment.

The transmitter and receiver can operate independently, or they can be
coupled. For more information, see “Coupling the Receiver to the
Transmitter Settings" on page 109.

Also, on power up the transmitter will re-establish the laser settings
(enabled or disabled) that existed prior to the last power down.

Always switch off the laser before connecting or disconnecting optical
cables. Read the laser warning information before switching ON the
laser. Laser status is always shown at the bottom right of screen.

To set up the optical SDH Transmit interface

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
Physical then press <Select>.

2 Set the Signal Mode to SDH.

3 Select a Signal Rate. All rates are output optically but if you
choose STM-0 or STM-1 then also select the Line Interface
to be Optical.

4 Select a Wavelength (if dual wavelength option is fitted).

b Select the Laser On checkbox (the Laser-ON message
appears in the Status: line at the bottom of the screen).
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Setting up the Electrical SDH Transmit Interface

SDH electrical STM-0 and STM-1 signals are output on the
SONET/SDH BNC Out port.

Make sure interface settings match those of the network
equipment.

The transmitter and receiver can operate independently, or they can be
coupled. For more information, see “Coupling the Receiver to the
Transmitter Settings" on page 109.

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
Physical then press <Select>.

2 Set the Signal Mode to SDH.
3 Set the Signal Rate to STM-1 or STM-0.
4 Set the Line Interface to Electrical.

Transmitting an Unframed Signal

You can transmit a signal that has no framing and is simply a
repeating pattern. The patterns can be inverted or
non-inverted. For a list of available test patterns, see the
Specifications, available on the CD-ROM.

To transmit an unframed signal

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
Physical then press <Select>.
2 Set the Signal Mode to Unframed.

3 Select a Signal Rate.

To select the signal pattern

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
Pattern then press <Select>.

2 Select the Pattern and its polarity.
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PRBS Polarity

The definition of PRBS polarity may differ between ITU-T
Recommendation 0.150 and common practice in the USA. This
is illustrated by the table below.

Pattern ITU-T USA

PRBS9 Non-inverted Non-inverted
PRBS11 Non-inverted Non-inverted
PRBS15 Inverted Non-inverted
QRSS Non-inverted Non-inverted
PRBS23 Inverted Non-inverted
PRBS31 Inverted Inverted

Note that a non-inverted 2"-1 PRBS will produce a longest run
of n-1 zeros in the PRBS sequence and an inverted sequence
produces a longest run of n zeros in the PRBS sequence.

You can select PRBS polarity to be inverted or non-inverted. For
all signal types except SONET, either ITU or non-ITU is
displayed beside your selection to indicate if it conforms to

ITU-T 0O.150.
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Coupling the Receiver to the Transmitter Settings

You can set up the instrument so that the receiver will
automatically configure to the transmitter’s settings.

> To couple the receiver to the transmitter settings

1 Press <Menu>, choose Tx/Rx > Coupling then press
<Select>.
2 Select Copy Tx to Rx.

3 Select Close.

p  To switch off coupling

1 Press <Menu>, choose Tx/Rx > Coupling then press
<Select>.

2 Select Switch Coupling Off.
3 Select Close.

You can view a summary of the setup at the bottom of the screen. This
shows whether coupling is on or off.
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Selecting the SDH Transmit Clock Source

You can reference the transmitter’s timing to an internal,
external or recovered clock source.

> To select the transmit clock source

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
Physical then press <Select>.
Select a Clock Source.

3 Select a Clock Format if you are using an external clock
source.
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Adding Frequency Offset to the SDH Signal

You can apply frequency offset to a signal, regardless of the
selected clock source. Offset can be applied while
measurements are taking place.

> To add frequency offset to a signal

1 Press <Menu>, then select the Test Functions > Frequency
Offset window using the arrows and <Select> key.

2 Select Line Offset, then enter the required offset by editing
the frequency offset value.

3 Select Enable Offset, then press <Select> to switch on the
offset.
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Enabling Tandem Connection Monitoring (TCM) Signals

You can transmit high order TCM signals in the N1 byte of path
overhead byte. The following procedure shows you how to
enable tandem connection monitoring and assumes that you
have already set up the SDH signal rate.

For more information, see:

¢ “What is a Tandem Connection?" on page 673

> To enable high order TCM signals

1 Press <Menu>, choose Tx/Rx > Transmitter Settings > SDH
then press <Select>.

2 Select the Tandem Connection Monitoring High Order
checkbox.

3 To generate a high order TCM identifier, see “Generating
High Order Tandem Path Trace Identifiers" on page 117.
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Generating Jitter on an SDH Signal

You can add jitter to the transmitted SDH signal, if the
instrument has jitter functionality fitted.

Make sure interface settings match the network equipment. This
procedure assumes you have already set up the SDH signal.

To generate jitter
g J
1 Press <Menu>, choose Test Functions > Jitter/Wander then
press <Select>.
Set the transmit Mode to Jitter.

3 In the Jitter setup field, select the jitter Source (Internal or
External). For an External jitter source, connect the
external source to the External Modulation Input connector.

4 For an Internal jitter source, enter the Modulation
Frequency (Hz) and the Amplitude (UI). Press the <Select>
key when you have finished.
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Generating Wander on an SDH Signal

You can add wander to the transmitted signal, if the instrument
has jitter fitted.

Make sure interface settings match the network equipment. This
procedure assumes you have already set up the SDH signal.

p  To add wander to the signal
1 Press <Menu>, choose Test Functions > Jitter/Wander then
press <Select>.
2 Set the transmit Mode to Wander.

3 In the Wander setup field, select the Modulation Frequency
(Hz) and the Amplitude (UI). Press the <Select> key when
you have finished.

Wander generation is not available when the instrument is in Thru Mode
or OTN.
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Generating SDH Overhead Signals

You can use the procedures on the following pages to transmit
regenerator section, multiplexer section or path signals (they
include trace messages, synchronization status messages, signal
labels and APS messages). You can also edit and transmit
overhead bytes and send messages in the Data Communications

! /
' Regenerator , Regenerator,  Regenerator

section section ol section

Channel (DCC).
E Multiplex E Multiplex E
:/ section \:/ section \\:
’ :

< oS
! ]

SDH terminal _5, SDH terminal ﬁbutar
multiplexer —> —_—> —> “nultiplexer | signalsy

! SDH SDH :

Ve ' SDH digital regenerator  regenerator :

! - t . VC
assembly crosg/sc:[gwec 'disassembly
1
1

¢ >

Path

For more information, see:

e “SDH Overhead Bytes" on page 619

¢ “Regenerator Section Overhead (RSOH)" on page 620
e “Multiplex Section Overhead (MSOH)" on page 621
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Generating Trace Messages

You can check for continuity between the transmitting and
receiving ends of a regenerator section, high order path or low
order (tributary) path by transmitting a message in the JO, J1 or
J2 byte.

The message format can be 16-byte CRC-7, 64-byte non-CRC or
fixed byte.

> To generate a J0, J1 or J2 trace message

1 Press <Menu>, choose Overhead Setup > Trace Messages
then press <Select>. Select the required tab.

2 Select the JO, HP (J1) or J2 byte format as required.
3 Select the trace message field, then press <Select>.

4 Select a trace message from the drop down menu or select
Edit Field then enter a new trace message using the keypad.

If you selected a 16 byte formatted message, you can only edit
15 bytes, the 16th byte is used for frame alignment and CRC
bits.

If you selected a 64 byte formatted message, you must
terminate the message with CR and LF for the 63rd and 64th
bytes. The CR and LF characters are selected by cycling the
“1” key.
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Generating High Order Tandem Path Trace Identifiers

If you enable Tandem Connection Monitoring (TCM), you can
transmit tandem connection point identifiers (TC-APId).

The high order path tandem connection access point Identifier
(TC-APId) is in bits 7 and 8 of the N1 byte (over a 76-byte
multiframe). The low order path tandem connection access
point Identifier (TC-APId) is in bits 7 and 8 of the N2 byte (over
a 76-byte multiframe).

First make sure you have enabled TCM:

1. Press <Menu>, choose Tx/Rx > Transmitter Settings > SDH then press
<Select>.

2. Select the TCM High/Low Order checkboxes as required.

> To generate high order TC-APIds
1 Press <Menu>, choose Overhead Setup > Trace Messages
then press <Select>. Select the HO Path tab.

2 Select the N1 trace message field, then press <Select>. Select
a trace message from the drop down menu or select Edit
Field then enter a new trace message using the keypad.

3 Press the Run/Stop key.

> To generate low order TC-APIds
1 Press <Menu>, choose Overhead Setup > Trace Messages
then press <Select>. Select the LO Path tab.

2 Select the N2 trace message field, then press <Select>. Select
a trace message from the drop down menu or select Edit
Field then enter a new trace message using the keypad.

3 Press the Run/Stop key.

User Guide 117



2  Instrument Setup and Use - SDH

For more information, see:

¢ “Enabling Tandem Connection Monitoring (TCM) Signals" on
page 112

“N1 (Bits 7 and 8) Multiframe Structure" on page 631.
“N2 (bits 7 and 8) Multiframe Structure" on page 635

“What is a Tandem Connection?" on page 673
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Generating Synchronization Status Messages

You can transmit synchronization status messages in bits 5 to 8
of the S1 byte.

> To generate an S1 synchronization status message
1 Press <Menu>, choose Overhead Setup > Labels then press
<Select>.

2 Select Synchronization Status S1, then select a message as
required. When you select a message, its binary value is
automatically displayed.

For more information, see:

¢ “Synchronization Status Messages (S1 bits 5 to 8)" on
page 626
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Generating Path Signal Labels

You can assign a high order path signal label to the C2 byte to
reflect the current data payload mapping. Messages comply
with ITU-T G.783. Or, you can assign a low order path signal
label to bits 5 to 7 of the V5 byte to reflect the current tributary
payload mapping. Messages comply with ITU-T G.783.

> To generate a high or low order signal label

1 Press <Menu>, choose Overhead Setup > Labels then press
<Select>.

2 In Signal Labels HP (C2) or LO (V5) as required, then select
a label. (When the label is selected, its binary value is
automatically displayed).

For more information, see:
e “C2 Byte Mapping" on page 629
e “V5 (bits 5 to 7) Signal Label" on page 634
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Generating Automatic Protection Switching (APS) Messages

You can check network equipment’s ability to switch to a
standby line (to maintain service when a failure is detected).
Switching is controlled by Automatic Protection Switching
(APS) messages provided by the K1 and K2 bytes. For more
information, see:

¢ “Ring APS Messages" on page 624
¢ “Linear APS Messages" on page 623
APS occurs when there is signal failure, signal degradation, or

in response to commands from a local terminal or remote
network manager.

You can transmit linear or ring APS messages and the
instrument will display the code and a description of the
message being transmitted.

The following procedures assumes that you have already set up
an SDH signal rate.

To generate a ring APS message

1 Press <Menu>, choose Overhead Setup > APS Messages
then press <Select>.

2 Set the Topology to Ring (G.841).

3 Select New Message K1 Bits 1->4, then select the APS
condition.

4 Select New Message K1 Bits 5->8, then select the destination
node.

b Select New Message K2 Bits 1->4, then select the source
node.

6 Select New Message K2 Bit 5, then select the path.

7 Select New Message K2 Bits 6->8, then select the appropriate
status information.

8 Select Transmit New Message.
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| 2 To generate a linear APS message

1

Press <Menu>, choose Overhead Setup > APS Messages
then press <Select>.

2 Set the Topology to Linear (G.783).

Select New Message K1 Bits 1->4, then select the APS
condition.

Select New Message K1 Bits 5->8, then select the working
channel.

Select New Message K2 Bits 1->4, then select the bridged
channel.

Select New Message K2 Bits 5, then select the APS
architecture.

Select New Message K2 Bits 6->8, then select the appropriate
status information.

Select Transmit New Message.
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Editing SDH Overhead Bytes

You can assign values to overhead bytes. You access the bytes by
selecting the appropriate channel number. For optical signals,
access the appropriate STM-1# or STM-0#.

You cannot use Overhead Setup to edit the H1 to H3 pointer bytes, the B1,
B2 or B3 BIP bytes (as these are calculated values), or the J0 and J1
section and path trace message bytes.

The instrument’s Test Function features interact with overhead
bytes values set using the Overhead Setup feature.

e If the Test Function Error Add (MS-REI and HP-REI), Alarm
Add (all alarms) or Section/Line DCC Insert feature is active,
any byte values generated from these features will override
the values previously assigned using Overhead Setup.

e If the Test Function Error Add (Entire Frame and Al, A2
Frame) feature is active, it will act on the framing byte values
previously assigned using Overhead Setup.

The following procedure assumes that you have already set up
an SDH signal rate.

To edit SDH overhead bytes

1 Press <Menu>, choose Overhead Setup > Byte Setup then
press <Select>.

2 Select the required STM-1 # channel number.

3 Edit the overhead bytes. For more information, see “Editing
Bytes" on page 124.

Note that the Test Path (POH) bytes shown correspond to the channel you
have selected on the Receiver Settings page and are not necessarily the
path bytes associated with the transport overhead bytes currently on
display.
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Editing Bytes

You can use the following procedures to edit overhead bytes.

To edit a byte using the keypad

1
2

Use the arrow keys to select the overhead byte for editing.

Use the keypad to key in the new value in hexidecimal (0 to 9
and A to F).

Press <Select> (current byte value is replaced by new value).
Or press <Cancel> if you want to continue using the current
byte value.

To edit a byte using Edit Field from the popup menu

Use the arrow keys to select the overhead byte for editing.

Press <Select>, then use the arrow keys to select Edit Field
from the popup menu.

Press <Select>, then use the keypad to key in the new value
in hexidecimal (0 to 9 and A to F).

Use the arrow keys to select the next digit (if it requires
editing).

Press <Select> (current byte value is replaced by new value).
Or press <Cancel> if you want to continue using the current
byte value.

To restore the default value of an individual overhead byte

1
2

Use the arrow keys to select the overhead byte for editing.

Press <Select>, then press <Select> again to select the
default value from the popup menu.

To restore the default value of all overhead byte

1

Press <Menu>, choose Overhead Setup > Restore Defaults
then press <Select>.

Select Yes, then press <Select> to restore the default values
to all overhead bytes.
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Generating Active Automatic Protection Switching (APS) Messages

Active Automatic Protection Switching (APS) provides
emulation functionality that sets the values of K1 and K2 based
on the K1 and K2 values in the received signal.

For more information, see:

* “Generating Automatic Protection Switching (APS)
Messages" on page 121

In linear APS mode, you can transmit active or passive APS
messages. In passive mode, you can set up any values in the
transmitter in the K1 and K2 bytes, independent of the receiver.
In active mode, the K1 and K2 byte setting in the transmitter is
dependant on the K1 and K2 bytes setting in the received signal.
You can select between two types of active APS. These are
unidirectional mode and bidirectional mode and the values in
the transmitter K1 and K2 bytes are set up according to the
following table.

APS Mode RXK1 TXK1 TX K2

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

where xxxx is any 4-bit binary value, user is a user
programmable bit and yyyy is any non-zero 4-bit binary value.
As an example of how to use the table, in unidirectional mode, if
bits 5 to 8 in the K1 byte in the received signal has xxxx as its
value then the transmitter sets up the K1 byte as all zeros, the
K2 byte, bits 1 to 4, as xxxx; you can set bit 5 and bits 6 to 8 have
100 in them.
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The following procedure assumes that you have already set up
an SDH signal rate.

> To generate a linear active APS message

1

Press <Menu>, choose Overhead Setup > APS Messages
then press <Select>.

Set the Topology to Linear (G.783) and select Active
(Unidir).

Select New Message K1 Bits 1->4, then select the APS
condition.

Select New Message K1 Bits 5->8, then select the working
channel.

Select New Message K2 Bits 1->4, then select the bridged
channel.

Select New Message K2 Bits 5, then select the APS
architecture.

Select New Message K2 Bits 6->8, then select the appropriate
status information.

Select Transmit New Message.
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Inserting Messages into the Data Communications Channel (DCC)

You can insert network management messages into the
regenerator section DCC or the multiplexer section DCC of a
SDH signal via the DCC/GCC connector.

> To insert a message into the DCC

1 Press <Menu>, choose Test Functions > DCC/GCC
Drop/Insert then press <Select>.

2 In the Transmitter Insert field, select the regenerator or
multiplexer DCC.
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Setting Up SDH Overhead Sequences

You can insert a sequence of values into a group of SDH
overhead bytes (an overhead channel). A sequence consists of
up to 256 different elements, each element being the
appropriate number of bytes for the selected location.

Sequence Channels SDH overhead bytes

9-byte channels D4-D12

6-byte channels A1-A2 for STM-1 to STM-64

3-byte channels D1-D3

2-byte channels A1-A2 for STM-0, K1-K2, H1-H2, M0-M1 (except
STM-64 when M1MO preference selected)

Single byte channels S1, H3, M1 (except STM-64, M1MO preference

(MSQOH) selected), E2, unused bytes

Single byte channels (High ~ J1, C2, G1, F2, H4, F3, K3, N1
Order POH)

Each element can be transmitted for a variable number of
frames, up to 65535. This sequence can then be transmitted as a
single run or repeated indefinitely.

The sequence must be stopped before the user can change the
value of any element or the number of frames for any element.

You can use the sequences to check that your equipment deals
with these bytes in the required way. The setup of these bytes
may differ from one manufacturer to the next.

This procedure assumes that you have set up the transmitter to
transmit an SDH signal.
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> To set up an overhead sequence
1 Press <Menu>, choose Overhead Setup > Sequence
Generation then press <Select>. Select the Channel tab.

2 Select the Network Standard to define the bytes in which the
sequence should run.

Select the Change... field.
4 Select the A1A2 Boundary Function.

Move to the fields in the SDH overhead and press <Select> to
choose the sequence channel. (When selected, the button is
pushed in). Select Close.

> To set up sequence generation

1 Press <Menu>, choose Overhead Setup > Sequence
Generation then press <Select>. Select the Sequence Setup
tab.

Overhead Setup - Sequence Generation

Channel | Sequence Setup |
Sequence Element 1 F'rev| Ne:{t|
Clear &ll| Increment All|
Element|Frames A1AZ
L] 0 [0oDOQODODODD|
2 ] 0 [noooooonooon|
3] 0| (000000000000
4 ] i]] 000000000000
5] 0| (000000000000
& || 0 [0oDOQODODODD|
7] 0 [noooooonooon|
g || 0| (000000000000
Execution Single «| Transmit |

2 Select the Sequence Element (values between 1 and 256).
The selected element is displayed. You can move through the
elements by selecting Prev and Next.
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3 Enter the number of frames you want the sequence to run for
and also the sequence value for that set of frames. (After
each entry press <Select>).

4 In the Execution field select Single or Repeat and then
select the Run Sequence checkbox to run the sequence.

A1A2 Boundary Function

The Al and A2 bytes provide a frame alignment pattern (Al =
F6h and A2 = 28h). In an SDH signal, six of the bytes at the
boundary between the A1 and A2 bytes contain the bytes from
the STM-1 channels as in the following table:

STM-n
STM-1 channel # n-2 n-1 n 1 2 3
Overhead byte AT#3 AT#3 AT#3 A2#1 A2#1 A2#1

For example, in the case of an STM-12 signal:

STM-1 channel # 10 1" 12 1 2 3

Overhead byte AT#3  AT#3  ATH#3  A2#1 A2#1  A2#1

A network element will use some of these bytes (which ones are
not defined in the standards, so will vary between
manufacturers) to gain and maintain frame synchronization.
Therefore the ability to stress test across the boundary is
necessary to verify a correct synchronization algorithm within a
network element.

The instrument allows you to generate a sequence in the six
bytes at the A1A2 boundary as in the table above (select A1A2
Boundary) or in a selected channel (select A1A2 Channel
Associated). A1A2 Channel Associated puts the sequence in
the three A1l and three A2 bytes of the STM- 1 channel you have
selected.
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Setting Up Mixed Mappings

Using mixed mappings, you can set up your SDH signal with any
kind of channel payload configuration you might want to
simulate your network. Use the setup window to choose the
foreground channel, the channel capacity and the background
patterns.

> To configure the payload mappings
1 Press <Menu>, choose Tx/Rx > Transmitter Settings > SDH
then press <Select>.
Set the Mapping Structure field to Mixed.
Move to the Configure Mapping field and press <Select>.

Use the arrow keys to navigate around the payload channels.

[Z 3 B — T LR X )

Press <Select> to choose the channel capacity or to set the
selected channel as the foreground channel.

6 In the Background Type field select the pattern that is
applied to all the background channels.

You can press the Cancel button to exit the mixed mappings window.
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Generating VC-3/4 and Concatenated Payloads

You can transmit 34 Mb/s, 140 Mb/s, DS3 or bulk filled payloads
in a VC-3/4 or you can bulk-fill concatenated VCs.

BSIBS | ETia & A Mh——-vc.d.z&{ Buik Filled
to 40 Gbis
| LS - VTR | - Budk Fillad
i [ Bulk Filed
| Hhd-mo = VCd-me GFP, LAFS
| J
I Buk Filllsd
As e I'\ GFF, LAPS
- 140 Mive.
" =}
LY
W oTUGa 1-7 T3 = Wo3 i
l\ % BukFilled
Blibe STMO == A =— VG-I ] 1 GFP LAPS
Y 34 Mbs, D53
\ =T
=T '
o x3 o BukFiled
TUG-2 k TU-12 E VG2 e iﬂ?"‘
Foime: Procesaing \ Byls Synz J
o
STW-n whera n =1, 416, 64 or 256 \ \

meZ2 3 4 8or 16 TU-11 "'—: VC-11

For more information, see:
e “Setting Up Mixed Mappings" on page 131
¢ “Generating VC-3/4 Payloads" on page 133

¢ “Generating Concatenated Payloads" on page 135
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Generating VC-3/4 Payloads

A framed or unframed DS3 (44 Mb/s), 34 Mb/s or a 140 Mb/s
payload can be asynchronously mapped into a VC-3, or you can
bulk fill a VC-3/4.

Signal Framing Payload Structure

DS3 C-bit, M13  DS1,2 Mb/s, 56 kb/s, 64 Kb/s, N x 56/64 kb/s
140 M/bs ITU-TG.751 8 Mb/s, 2 Mb/s or 64 kb/s

A transmitted framed signal can be structured or unstructured.
With structured (or channelized) DS3, 34 Mb/s and 140 Mb/s
signals, you will need to select test patterns for the foreground
(test) channel and background. The test patterns can be
inverted or non-inverted.

If you are transmitting an STM-4 signal (or greater) with AU-4
mapping, you will also need to select a pattern for the
background AU-4s. This procedure assumes you have set up the
STM-16 signal rate and pattern.

For more information, see:

¢ “PRBS Polarity" on page 138

> To insert a 34 Mb/s, 140 Mb/s or DS3 payload into an STM-16
1 Press <Menu>, choose Tx/Rx > Transmitter Settings > SDH
then press <Select>.
2 Set the Mapping Structure to Preset.

3 Select the Foreground Channel Mapping, using the drop
down box and/or mapping diagram.

4 Select the Channel that is to carry the payload by selecting
the appropriate AUGs and TUGs.
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Mapping Structure Freset v|
—Fareground Channel
Mapping _AU-4 ~[(TU-3 D3 I |

AUGEE  AUG-16  AUGd  AUG-1 ALS

[y e [y [

TUG3  TUGE TU
[

— Tandem Connection Monitoring—————————————
I~ High Order I~ Low Order ‘I

Background Settings ]

5 If you are transmitting an STM-4 signal (or greater), select
Background Settings then select a pattern for the
background AU-4s.

6 Press <Menu>, choose Tx/Rx > Transmitter Settings >
PDH/DSn then press <Select>.

71 Select a framed or unframed 34 or 140 Mb/s or DS3 payload.
For 34 or 140 Mb/s framed or unframed signals, see “Setting
up the PDH Transmitter" on page 441.

For a DS3 framed or unframed signals, see “Setting up the
DSn Transmitter" on page 487.

You can view a summary of the setup at the bottom of the
screen.
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Generating Concatenated Payloads

A concatenated payload can be transmitted in an SDH signal.
This type of payload reduces test times by testing the entire
bandwidth in one go. This procedure assumes you have selected
the STM-16 signal rate and a test pattern.

SDH Signal
STM-4 STM-16 STM-64
VC-4-4c VC-4-4c VC-4-4c
VC-4-16¢c VC-4-16¢c

VC-4-64c

For more information, see:
e “PRBS Polarity" on page 138

¢ “Reduced Test Time with Concatenated Payloads" on
page 137

> To insert a concatenated payload into an STM-16
1 Press <Menu>, choose Tx/Rx > Transmitter Settings > SDH
then press <Select>.
Set the Mapping Structure to Preset.

3 Select the Foreground Channel Mapping, using the drop
down box and/or the mapping diagram.

4 Select the Channel that is to carry the concatenated payload
by selecting the appropriate AUGs.

User Guide 135



2  Instrument Setup and Use - SDH

NOTE You can view a summary of the setup at the bottom of the

screen.
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Reduced Test Time with Concatenated Payloads

Bulk filled and concatenated (contiguously structured)
payloads carry entire broadband services with no structured
mapping or channelization. These types of payload reduce test
times (see table below) by testing the entire bandwidth in one
go.

Concatenation is the linking together of various data structures, for
example two channels joined together to form a single channel. In SDH, a
number (M) of TUs can be linked together to produce a concatenated
container, M times the size of the TU. An example of this is the
concatenation of five TU-2s to carry a 32 Mb/s video signal, known as
VC-2-5c.

The concatenated virtual container (VC) contains one Path
Overhead and a single container that carries the payload. The
payload is multiplexed, switched and transported through the
network as a single entity.

Test Time (based on 100 errors)

Test limit VC-4-16¢ payload VC-4 bulk payload
10E-14 48 days >2 years

10E-13 4.8 days 77 days

10E-12 11.6 hours 1.7 days

10E-11 1.2 hours 18.5 hours

10E-10 7 minutes 1.9 hours

User Guide 137



2

138

Instrument Setup and Use - SDH

PRBS Polarity

The definition of PRBS polarity may differ between ITU-T
Recommendation 0.150 and common practice in the USA. This
is illustrated by the table below.

Pattern ITU-T USA

PRBS9 Non-inverted Non-inverted
PRBS11 Non-inverted Non-inverted
PRBS15 Inverted Non-inverted
QRSS Non-inverted Non-inverted
PRBS23 Inverted Non-inverted
PRBS31 Inverted Inverted

Note that a non-inverted (2En)-1 PRBS will produce a longest
run of n-1 zeros in the PRBS sequence and inverted sequence
produces a longest run of n zeros in the PRBS sequence.

You can select PRBS polarity to be inverted or non-inverted. For
all signal types except SONET, either ITU or non-ITU is
displayed beside your selection to indicate if it conforms to

ITU-T 0O.150.
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Generating VC-3/4 Tributary Payloads

You can transmit 28 TU-11s, 21 VT12s or 7 TU-2s in a VC-3, or
84 TU-11s, 63 TU-12s or 3 TU-3s in a VC-4.

The TUs are structured into tributary unit groups (TUG) within
the VC-3/4. A VC-3 contains 7 TUG-2s, each TUG-2 can contain 4
TU-11s, 3 TU-12s or 1 TU-2. A VC-4 contains 3 TUG-3s, each
TUG-3 contains 7 TUG-2s or 1 TU-3. A framed or unframed DS1
(1.5 Mb/s) signal can be mapped into a VC-11, a 2 Mb/s signal
can be mapped into a VC-12 (mapping can be asynchronous or
floating byte), or you can bulk fill a VC-11 or VC-12. If you are
transmitting a framed signal it can be structured or
unstructured. With structured (or channelized) DS1 and 2 Mb/s
signals, you will need to select test patterns for the foreground
(test) channel and background (non-test) channels in the
payload. The test patterns can be inverted or non-inverted.

If you are transmitting an STM-4 signal (or greater) with AU-4
mapping, you will need to select a pattern for the background
AU-4s. This procedure assumes that you have set up the STM-16
signal rate and test pattern.

For more information, see:

* “PRBS Polarity" on page 138

To insert a 2 Mb/s or DS1 payload into an SDH signal

1 Press <Menu>, choose Tx/Rx > Transmitter Settings > SDH
then press <Select>.

2 Set the Mapping Structure to Preset.

3 Select the Foreground Channel Mapping, using the drop
down box and/or the mapping diagram.

4 Select the Channel that is to carry the 2 Mb/s or DS1 payload
by selecting the appropriate AUGs, TUGs and TUs.

b If you are transmitting an STM-4 signal (or greater), select
Background Settings then select a pattern for the
background AU-4s.

6 Press <Menu>, choose Tx/Rx > Transmitter Settings >
PDH/DSn then press <Select>. Select a framed or unframed
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2 Mb/s or DS1 payload.

For 2 Mb/s framed or unframed signals, see “Setting up the
PDH Transmitter" on page 441.

For a DS1 framed or unframed signals, see “Setting up the
DSn Transmitter" on page 487.

You can view a summary of the setup at the bottom of the
screen.
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Setting Up GFP/LAPS Transmit Interface

If your instrument has Next Generation SDH functionality, you
can set up an Ethernet over SDH signal using either Generic
Framing Procedure (GFP) or Link Access Procedure
SDH/SONET (LAPS) framing protocols. In both cases you can
use the parameters defined by the relevant protocol
specification or set your own custom parameters. Once the GFP
or LAPS headers have been set up you can set the Ethernet
payload.

The following procedures assume that you have already set up
the SDH signal rate on the transmitter.
For more information, see:

¢ “Transmitting GFP Signals using G.7041 Protocol" on
page 141

e “Transmitting a Custom GFP Signal" on page 142
e “Transmitting LAPS Signals using X.86 Protocol" on page 143
e “Transmitting a Custom LAPS Signal" on page 143

¢ “Generating Payloads for Ethernet over SDH (EOS)" on
page 145

Transmitting GFP Signals using G.7041 Protocol

You must set up the SDH transmitter before setting up the GFP
header.

To transmit a signal using G.7041 (GFP) protocol

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
GFP/LAPS then press <Select>.

2 Select the GFP Transport Protocol.

3 Select the G.7041 protocol.

4 Select the Payload Type Identifier (PTI), The PTI is always
interpreted as meaning User Data frames (PTI=000) or Client
Management Frames (PTI=100).

b Select the Payload FCS Identifier (PFI), The PFI can be set to
On or Off.

141



2

142

Instrument Setup and Use - SDH

Select the Extention Header Identifier (EXI), The EXI can be
set to Null or Linear Frame. If EXI is set to Linear Frame you
can also set the Channel Identifier (CID). The CID is a
numeric identifier ranging from 0 to 225.

Select the User Payload Identifier (UPI) and associated
values. If the UPI is set to Transparent you can also set the
Number of Super Blocks. Transparent mode is only available
when the selected mapping is AU-4-16c¢.

Set the Ethernet Settings and complete the payload settings.
See “Generating Payloads for Ethernet over SDH (EOS)" on
page 145.

Transmitting a Custom GFP Signal

You must set up the SDH transmitter before setting up the GFP
header.

To transmit a custom GFP signal

1

Press <Menu>, choose Tx/Rx > Transmitter Settings >
GFP/LAPS then press <Select>.

2 Select the GFP Transport Protocol.
3 Select the Custom Protocol Attributes.

Select the Payload Type Identifier (PTI), The PTI is always
interpreted as meaning User Data frames or Client
Management Frames and can be configured to any 3 bit
value.

Select the Payload FCS Identifier (PFI), The PFI can be set to
On or Off.

Select the Extention Header Identifier (EXI), The EXI can be
set to Null or Linear Frame. You can also enter a value from
the range 0000 to 1111. If EXI is set to Linear Frame you can
also set the Channel Identifier (CID). The CID is a numeric
identifier ranging from O to 225.

Select the User Payload identifier (UPI) and associated
values. If the UPI is set to Transparent you can also set the
Number of Super Blocks. If the PTI=100 the UPI can be
configured to mean Client Signal Fail, either Loss of Client
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Signal (0000 0001) or Loss of Character Synchronization
(0000 0010).

Set the Ethernet Settings and complete the payload settings.
See “Generating Payloads for Ethernet over SDH (EOS)" on
page 145.

Transmitting LAPS Signals using X.86 Protocol

You must set up the SDH transmitter before setting up the LAPS
header.

To transmit signal using X.86 (LAPS) protocol

1

Press <Menu>, choose Tx/Rx > Transmitter Settings >
GFP/LAPS then press <Select>.

2 Select the LAPS Transport Protocol.
3 Select the X.86 protocol.

Select the Scrambler. The Scrambler can be either Enabled
or Disabled.

Select the Rate Adaption Octets. If enabled, enter the
number of octets.

Set the Ethernet Settings and complete the payload settings.
See “Generating Payloads for Ethernet over SDH (EOS)" on
page 145.

Transmitting a Custom LAPS Signal

You must set up the SDH transmitter before setting up the LAPS
header.

To transmit a custom LAPS signal

1

Press <Menu>, choose Tx/Rx > Transmitter Settings >
GFP/LAPS then press <Select>.

2 Select the LAPS Transport Protocol.
3 Select the Custom Protocol Attributes.

Select the Service Access Point Identifier (SAPI). The SAPI
can be any 4 digit hexadecimal value.
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b Select the Address. The address can be any 2 digit decimal
value.

6 Select the Control. The control can be any 2 digit decimal
value.

7 Select the FCS Length. The length can be either 32 or 16 bit.

8 Select the Scrambler. The Scrambler can be either Enabled
or Disabled.

9 Select the Rate Adaption Octets. If enabled, enter the
number of octets.

10 Set the Ethernet Settings and complete the payload settings.
See “Generating Payloads for Ethernet over SDH (EOS)" on
page 145.
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Generating Payloads for Ethernet over SDH (EOS)

If your instrument has Next Generation SDH functionality, you
can set up an Ethernet over SDH signal using either GFP or
LAPS transport protocols. The following procedure assumes
that you have already set up SDH signal rate and the GFP or
LAPS Transport Protocol.

> To generate Ethernet over SDH

1

Press <Menu>, choose Tx/Rx > Transmitter Settings >
Ethernet then press <Select>.

Select each of the Ethernet Header settings. Enter the
Destination and Source Addresses. A warning message will
be displayed when either a Broadcast address
(FF-FF-FF-FF-FF-FF-) or a Multicast address (where there is
a ‘1’ in right most bit of address byte one, for example

X ]-XX-XX-XX-XX-XX, X3-XX-XX-XX-XX-XX, etc) is set.

Check the Tagged checkbox to transmit Tagged Ethernet.
User Priority and VLAN fields are only enabled when the
Tagged option is checked.

Enter the User Priority. The User Priority values range from
Oto7.

b Enter the VLAN. The VLAN values range from 0 to 4094.

Enter the Ethernet Frame Size (Bytes). If the frame is
tagged, the difference between Lenght/Type and Ethernet
Frame Size must be 22, otherwise length/type errors will
occur. If the frame is not tagged, the difference must be 18.

Enter the Length/Type. If you check the Auto box the length
will be calucualted automatically. Lengths are interpreted by
values of 0 to 1500, Types are interpreted by values greater
of equal to 1536. Values between 1501 and 1535 are
undefined.

Enter the Requested Data Rate (Mb/s). The value depends
on the mapping and ethernet frame size settings. If the
Requested Data Rate exceeds the available capacity a
warning will be displayed. The Calculated Data Rate and
Interpacket Gap are set automatically. You can use the
Calculated Data Rate as a guide to the available capacity.
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Transmitting DSn Payloads in an SDH Signal

You can map a DS1 or DS3 payload into the tributary of a SDH
signal.

For more information, see:

¢ “Generating VC-3/4 Tributary Payloads" on page 139

DSn Payload Inserted into SDH Tributary Mapping
DS1 TU-11 or TU-12 Async or Floating Byte
DS3 VC-3

Async
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Inserting an External DSn Payload in an SDH Signal

You can asynchronously map an external DS1 or DS3 payload
into the tributary of a SDH signal. You should apply balanced
signals to the DS1 In port (Siemens connector), and an
unbalanced signal to the 2-140 Mb/s DS3 In port (BNC
connector). The procedure below assumes that you have set up
an SDH signal rate and chosen a test pattern.

External Applied to Port Inserted into SDH Tributary
Payload

DS1 DS1 In (Siemens) TU-11 or TU-12

DS3 2-140 M/s DS3 In (BNC) VC-3

To insert a DS1 payload into an SDH signal

1 Press <Menu>, choose Tx/Rx > Transmitter Settings > SDH
then press <Select>.

2 Set the Mapping Structure to Preset.

3 Select the Foreground Channel Mapping, using the drop
down box and/or the mapping diagram.

4 Select a Channel to carry the DS1 payload by choosing the
appropriate AUGs, TUGs and TUs.

b Select the Insert DS1 checkbox. The external signal (from the
DS1 In ports) will be inserted into the SDH signal.

6 Select the required line code B8ZS or AMI.

7 If you are transmitting an STM-4 signal (or greater), select
Background Settings then select a pattern for the
background AU-4s.

You can view a summary of the setup at the bottom of the
screen.
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Transmitting PDH Payloads in an SDH Signal

You can map a 2, 34 or 140 Mb/s PDH payload into the tributary
of a SDH signal.

PDH Payload Inserted into SDH Tributary Mapping
2 Mb/s TU-12 Async or Floating Byte
34 Mb/s VC-3 Async
140 Mb/s VC-4 Async

For more information, see:

¢ “Generating VC-3/4 Tributary Payloads" on page 139
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Inserting an External PDH Payload into an SDH Signal

You can asynchronously map an external PDH payload into the
tributary of an SDH signal. The procedure below assumes that
you have set up an SDH signal rate and chosen a test pattern.

External ITU Applied to Port Inserted into SDH
Payload Designator Tributary
2 Mb/s E1 2Mb/sIn (Bantam)or2-140 TU-12
Mb/s DS3 In (BNC)
34 Mb/s E3 2-140 M/s DS3 In (BNC) VC-3
140 Mb/s E4 2-140 M/s DS3 In (BNC) VC-4

> To insert an external 2 Mb/s payload into an SDH signal

1

Press <Menu>, choose Tx/Rx > Transmitter Settings > SDH
then press <Select>.

Set the Mapping Structure to Preset.

3 Select the Foreground Channel Mapping to VC-12, using the

drop down box and/or the mapping diagram.

Select the Channel that is to carry the 2 Mb/s payload by
selecting the appropriate AUGs, TUGs and TUs.

Select the Insert 2 Mb/s checkbox. The external signal (from
the 2 Mb/s In ports) will be inserted into the SDH signal.

If you are transmitting an STM-4 signal (or greater), select
Background Settings then select a pattern for the
background AU-4s.

You can view a summary of the setup at the bottom of the
screen.
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Adjusting AU or TU Pointer Values

You can check network equipment’s ability to handle
adjustments to AU or TU pointer values. Pointers compensate

for frequency and phase differences between AUs and TUs in
the SDH frames.

Adjustments to pointer values can occur at random, can be
periodic or can occur in bursts. Pointer values can also be
individually adjusted. Pointer adjustments are byte wide, and
can cause significant amounts of jitter on payload signals.

For more information, see:

¢ “Selecting a Burst of AU or TU Pointers" on page 151
¢ “Selecting a New AU Pointer" on page 152

¢ “Selecting AU or TU Pointer Offset" on page 153
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Selecting a Burst of AU or TU Pointers

You can have an incrementing, decrementing or alternating
burst of pointer values. The burst size is 1 to 10 for AU pointers,
and 1 to 5 for TU-11 and TU-12 pointers.

An alternating burst results in a movement in the same
direction for the burst size specified (that is, if burst size 7 is
selected then all 7 movements are in the same direction). The
generated burst is in the opposite direction to the previous
burst. The interval between movements within a burst is 500 us
for AU pointers and 2 ms for TU pointers.

Use Burst Size to select the size of the burst. If, for example, you
choose 5 the pointer value will be stepped 5 times in unit steps.
That is, O (start value), 1, 2, 3, 4, 5 (final value).

The following procedure assumes that you have already set up
SDH signal rate and payload.

[ 2 To transmit a burst of AU or TU pointer values
1 Press <Menu>, choose Test Functions > Pointer Adjustment
then press <Select>.
Set Pointer to AU or TU, then select Burst.
Select the required Burst Type.

Select the Burst Size using the edit offset feature.

[ B — R S I L)

Select Transmit Pointer Burst.
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Selecting a New AU Pointer

You can select any pointer value in the valid range 0 to 782 for
the selected pointer. The new pointer value is transmitted with
or without a New Data Flag. The current pointer value is
displayed for information purposes.

Pointer Type Range
AU 0to 782
TU-2 0to 427
TU-12 00139
TU-1 01to0 103

> To select a new AU or TU pointer
1 Press <Menu>, choose Test Functions > Pointer Adjustment
then press <Select>.
Set Pointer to AU or TU, then select New Value.
Select the New Pointer Value, using the edit offset feature.

Select the New Data Flag checkbox if required.

[Z 3 B — T U X )

Select Transmit New Pointer to transmit the new pointer
value (the payload jumps to the new position).
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Selecting AU or TU Pointer Offset

You can frequency offset the Transmitter output Signal Rate or
the VC rate, relative to each other to produce pointer
movements. If you offset the AU pointer, an 87:3 sequence of
pointer movements is generated.

Pointer Offset is not available if you are currently adding frequency offset
to the SDH signal or the payload.

Pointer Type Line Rate AU Payload (VC) Rate = TU Payload (TU) Rate

AU Constant Offset Tracks AU Payload
AU Offset Constant Constant

TU Constant Constant Offset

TU Offset Tracks Line Rate Constant

p  To add AU or TU pointer offset
1 Press <Menu>, choose Test Functions > Pointer Adjustment
then press <Select>.
2 Set Pointer to AU or TU, then select Pointer Offset.

Select the Offset value (in the range +/— 100 ppm), using the
edit offset feature.

4 Select Offset Applied to, then select Line or Payload.
Select the Enable Offset checkbox.

User Guide 153



2

154

Instrument Setup and Use - SDH

Adding SDH Errors and Alarms

You can add errors and alarms to an SDH signal during testing.
For a full list of errors/alarms refer to the Specifications,
available on the CD-ROM. Errors can be added singly, at preset
rates (1E-3, 1E-4 1E-5, 1E-6, 1E-7, 1E-8 and 1E-9), or at a user
programmable rate. With the exception of Entire Frame, A1A2
Frame and BIT, errors can be added at Error All rate.

To add enhanced RDI alarms (HP-RDI-Payload, HP-RDI-Server, and
HP-RDI-Connection) you must first enable the enhanced RDI feature:

1. Press <Menu>, choose System > Preferences then press <Select>.
2. Select the Enhanced RDI checkbox.

To add TCM errors and alarms you must first enable the high and low order TCM
features:

1. Press <Menu>, choose Tx/Rx > Transmitter Settings > SDH then press
<Select>.

2. Select the TCM High and Low Order checkbox.

The procedure below assumes that you have set up the SDH
signal rate and payload.

To add errors and/or alarms
1 Press <Menu>, choose Test Functions > Errors and Alarms
then press <Select>.

2 Select the Add Errors Type, and Rate required. Use the
<Single Error> key to add single errors.

3 Select the Add Alarm Type, then select the Alarm ON
checkbox.

You can add errors and alarms at the same time.
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Adding GFP, LAPS and Ethernet Errors and Alarms

If your instrument has Next Generation SDH functionality, you
can add GFP, LAPS and Ethernet errors. You can also add GFP
and LAPS alarms to an SDH signal during testing. For a full list
of errors/alarms refer to the Specifications, available on the
CD-ROM.

Errors can be added singly, at preset rates (1E-3, 1E-4 1E-5,
1E-6, 1E-7, 1E-8 and 1E-9).

The procedure below assumes that you have set up the SDH
signal rate, GFP/LAPS framing protocol and Ethernet payload.

To add errors
1 Press <Menu>, choose Test Functions > Errors and Alarms
then press <Select>.

2 Select the Add Errors Type, and Rate required. Use the
<Single Error> key to add single errors.

You can add errors and alarms at the same time.

To add alarms

1 Press <Menu>, choose Test Functions > Errors and Alarms
then press <Select>.

2 Select the Add Alarm Group.

3 Select the Add Alarm Type, then select the Alarm ON
checkbox.
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Adding Runt and Jumbo Frames

If your instrument has Next Generation SDH functionality, you
can add Runt and Jumbo Ethernet frames to an SDH signal
during testing.

The procedure below assumes that you have set up the SDH
signal rate, GFP/LAPS framing protocol and Ethernet payload.

p  To add Runt/Jumbo Frames

1 Press <Menu>, choose Test Functions > Runt/Jumbo Add
then press <Select>.
2 Select the Add Frame Type and Rate required.

3 Select Transmit Single Frame to add a frame.
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Adding Alarm Stress

You can add alarm stress to the signal to simulate intermittent
or periodic alarm conditions in the network.

p  To add an alarm stress

1 Press <Menu>, choose Test Functions > Errors and Alarms
then press <Select>.

2 Select the Add Alarms Type.
3 Inthe Stress field, depending on the alarm you have selected,
you can choose a single-pulsed stress or a sequence of pulses.

For more information on alarm stress testing refer to the
application note on the CD ROM supplied with the instrument
The application note is also available on the product website.

Alarm Stress Sequence

The alarm stress sequence consists of either a pulse or a pnm
sequence. The sequence may be started when the alarm is either
in the ON state or in the OFF state as indicated in the following

diagrams.
Pulse ON yp
P
Srmome I L
Pulse OFF Pl
SweoFF L
Stress ON jplofm | m |

Stress OFF _,_I_I I_I I_ __

or

Stress ON L . --
Stress OFF -

pnm Sequence
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Selecting SDH Transmitter Trigger Output

You can select from a range of different

triggers associated with transmitter events. The triggers
associated with SDH errors are output in the form of pulses.
The triggers associated with alarms are output in the form of a
level change.

For information on SDH trigger events see
e “SDH/SONET Transmit Trigger Outputs" on page 667

This procedure assumes you have set up the SDH signal rate.

> To select a trigger condition

1 Press <Menu>, choose Test Functions > Trigger Output then
press <Select>.

2 In the Transmit Trigger field, select the Type of trigger.
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Switching Off All Test Function Features

You can switch off all Test Functions features. This is useful if

you want to start configuring the instrument from a known
state.

> To switch off all Test Function features

1 Press <Menu>, choose Test Functions > Switch Off then
press <Select>.

2 Select Switch Off All Active Test Functions.

3 Select Close.
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Setting up the SDH Receiver

Physical

¢ “Optical Connector Safety Information" on page 61
e “Setting Up the SDH Receive Interface" on page 163

¢ “Enabling Tandem Connection Monitoring (TCM) Signals" on
page 166

¢ “Monitoring Unframed Signals" on page 167
e “Monitoring Jitter on an SDH Signal" on page 168
¢ “Monitoring Wander on an SDH Signal" on page 169

Overhead

¢ “Monitoring Trace Messages" on page 171

e “Monitoring High Order Tandem Path Trace Identifiers" on
page 171

¢ “Monitoring Synchronization Status Messages" on page 172
e “Monitoring Path Signal Labels" on page 172

¢ “Monitoring Automatic Protection Switching (APS)
Messages" on page 173

¢ “Monitoring SDH Overhead Bytes" on page 174
e “Capturing SDH Overhead Sequences" on page 175
e “Capturing SDH Overhead Data" on page 178

* “Dropping Messages from the Data Communications Channel
(DCC)" on page 179

Payload

¢ “Monitoring VC-3/4 and Concatenated Payloads" on page 180
e “Monitoring VC-3/4 Tributary Payloads" on page 186

¢ “Setting Up GFP/LAPS Receive Interface" on page 188

¢ “Monitoring Ethernet over SDH Payloads (EOS)" on page 192
e “Monitoring DSn Payloads in an SDH Signal" on page 193

* “Dropping a DSn Payload from an SDH Signal" on page 194

User Guide 161



2  Instrument Setup and Use - SDH

e “Monitoring PDH Payloads in an SDH Signal" on page 195
* “Dropping a PDH Payload from an SDH Signal" on page 196

* “Dropping a Voice Channel to the Internal Speaker" on
page 197

Trigger Outputs/Resetting the Instrument

¢ “Selecting SDH Receiver Trigger Outputs" on page 198
¢ “Switching Off All Test Function Features" on page 159
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Setting Up the SDH Receive Interface

You can set up the interfaces to receive optical or electrical SDH
signals.

For more information, see:
e “Setting up the Optical SDH Receive Interface" on page 164
e “Setting up the Electrical SDH Receive Interface" on page 165

¢ “Coupling the Transmitter to the Receiver Settings" on
page 167

¢ “Storing and Recalling Instrument Settings" on page 201
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Setting up the Optical SDH Receive Interface

You can apply an STM-64 optical signal from network
equipment to the 9.95/10.71 Gb/s (1550 nm) Optical In port,
and STM-0, STM-1, STM-4 and STM-16 to the 52 Mb/s - 2.5 Gb/s
(1310 nm or 1550 nm) Optical In port.

Make sure the receive interface settings match the network
equipment being tested.

The receiver and transmitter can operate independently, or they can be
coupled. For more information, see “Coupling the Transmitter to the
Receiver Settings" on page 167.

Always switch off the laser before connecting or disconnecting optical
cables. Read the laser warning information before switching ON the laser.
Laser status is always shown at the bottom right of instrument screen.

To set up the optical SDH receive interface

1 Press <Menu>, choose Tx/Rx > Receiver Settings > Physical
then press <Select>.

2 Select an optical Signal Rate.
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Setting up the Electrical SDH Receive Interface

You should apply SDH electrical STM-0 and STM-1 signals from
network equipment to the 52/155 Mb/s In port.

Make sure the receive interface settings match the network
equipment being tested.

The receiver and transmitter can operate independently, or they can be
coupled. For more information, see “Coupling the Transmitter to the
Receiver Settings" on page 167.

| 2 To set up the electrical SDH receive interface
1 Press <Menu>, choose Tx/Rx > Receiver Settings > Physical
then press <Select>.
2 Select an electrical Signal Rate.
3 Set the Line Interface to Electrical.

4 Set the Operating Level to Terminated or Monitor. If
Monitor is selected the input gain is boosted by 20 dB.

b Select the Equalization On checkbox if required.
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Enabling Tandem Connection Monitoring (TCM) Signals

You can set up the receiver for Tandem Connection Monitoring.
This procedure assumes that you have set up the SDH receiver.

> To receive a high order TCM signal

1 Press <Menu>, choose Tx/Rx > Receiver Settings > SDH
then press <Select>.

2 Select the Tandem Connection Monitoring High Order
checkbox.

For more information on TCM settings, see:

e “Monitoring High Order Tandem Path Trace Identifiers" on
page 171

¢ “What is a Tandem Connection?" on page 673
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Monitoring Unframed Signals

You can monitor test patterns in an unframed signal. The test
patterns can be inverted or non-inverted.

> To set up an unframed signal
1 Press <Menu>, choose Tx/Rx > Receiver Settings > Physical
then press <Select>.
2 Select the Unframed Signal Mode from the drop down list.
3 Select a Signal Rate.

Coupling the Transmitter to the Receiver Settings

You can set up the instrument so that the transmitter will
automatically configure to the receiver’s settings.

| 2 To couple the transmitter to receiver settings
1 Press <Menu>, choose Tx/Rx > Coupling then press
<Select>.
2 Select Copy Rx to Tx.
3 Select Close.

p  To switch off coupling

1 Press <Menu>, choose Tx/Rx > Coupling then press
<Select>.
2 Select Switch Coupling Off.

3 Select Close.
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Monitoring Jitter on an SDH Signal

You can monitor jitter on an SDH signal, if the instrument has
jitter functionality fitted. Jitter is measured from the input
signals using the recovered clock from the line rate signal. For
direct jitter measurements on an electrical line rate clock, use
an external clock reference. Select the Clock interface if an
electrical clock is applied directly to the jitter receive Clock-In

port. Select the Data interface if an optical data signal is
applied to the Optical receiver port, or an electrical data signal
is applied directly to the Clock Recover Data In port.

Make sure interface settings match the network equipment. This
procedure assumes you have already set up the SDH signal.
Check optical power before making the measurement, to ensure
accuracy. For more information, see:

e “Measuring Optical Power" on page 231

p  To monitor jitter

1

ST AN

Press <Menu>, choose Test Functions > Jitter/Wander then
press <Select>.

Set the receive Mode to Jitter.

Select an Interface (Clock, Data).

In the Jitter setup field, select a receiver jitter Range (UI).
Enter the positive and negative Hit Threshold levels (UI), to
determine when a hit will be recorded.

Select the High Pass/Low Pass Filters checkboxes as
required. If no checkboxes are selected, jitter is measured
over the full demodulation bandwidth for the line rate and
range.

If required, select a Demod Output filter from the drop down
list, to be routed to the demodulated output connector.

8 Press the Run/Stop key to start/stop the jitter measurement.

9 View the Jitter/Wander results page. For more information,

see “Viewing Jitter/Wander Measurement Results" on
page 229.

Jitter Unlock will inhibit results when using optical and binary interfaces.
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Monitoring Wander on an SDH Signal

You can monitor wander on the received signal, if the
instrument has jitter/wander fitted.

Make sure interface settings match the network equipment. This
procedure assumes you have already set up the SDH signal. Use
an external clock for direct wander measurements on an
electrical line rate clock.

Check optical power before making the measurement, to ensure
accuracy. For more information, see:

e “Measuring Optical Power" on page 231

A wander measurement may only be performed on a locked synchronous
system where one reference is used. The Clock Source must generate or
be locked to the system clock of the signal being measured.

To monitor wander

1 Press <Menu>, choose Test Functions > Jitter/Wander then
press <Select>.

2 Set the receive Mode to Wander.
Select an Interface (Clock, Data).

4 Select the External Wander Analysis checkbox, if required.
The Timing Reference (clock source) can be Internal or
External. You should use an External Timing Reference for
accurate Wander results.

b Press the Run/Stop key to start/stop the Wander
measurement.

6 View the Jitter/Wander results page.
For more information, see “Viewing Jitter/Wander
Measurement Results" on page 229.

For information on setting up an external clock source, see”Selecting the
SDH Transmit Clock Source" on page 110
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Monitoring SDH Overhead Signals

You can use the procedures on the following pages to monitor
regenerator section, multiplexer section or path signals (they
include trace messages, synchronization status messages, signal
labels and APS messages). You can also monitor overhead bytes
and drop messages from the Data Communications Channel

(DCO).
1
E Multiplex E Multiplex !
' i section
:/ section }\E/ )\E
, ' Regenerator , Regenerator  Regenerator |
! v section , . section ol section !
| ;
—>
Tributary : ~ SDH terminal __, SDH terminal Tributary
signals Ei multiplexer > > > multiplexer i signals
! SDH SDH ! T
1 1
Ve ! SDH digitalt regenerator  regenerator : ve
assembly | °r°58§,;°tg’,}?e° 'disassembly
1
1

< >

Path

For more information, see:

¢ “SDH Overhead Bytes" on page 619

¢ “Regenerator Section Overhead (RSOH)" on page 620
e “Multiplex Section Overhead (MSOH)" on page 621
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Monitoring Trace Messages

You can check for continuity between the transmitting and
receiving ends of a regenerator section or high order path by
monitoring a message in the JO, J1 or J2 byte.

The message format can be 16-byte CRC-7 or 64-byte non-CRC.

To monitor a JO, J1 or J2 trace message

* Press <Menu>, choose Overhead Monitor > Trace Messages
then press <Select>. Select the required tab.

Monitoring High Order Tandem Path Trace Identifiers

If you enable Tandem Connection Monitoring (TCM), you can
monitor the high order path tandem connection access point
Identifier (TC-APId) in bits 7 and 8 of the N1 byte (over a
76-byte multiframe).

The high order path tandem connection access point Identifier
(TC-APId) is in bits 7 and 8 of the N1 byte (over a 76-byte
multiframe). The low order path tandem connection access
point Identifier (TC-APId) is in bits 7 and 8 of the N2 byte (over
a 76-byte multiframe).

First make sure you have enabled TCM:

1. Press <Menu>, choose Tx/Rx > Transmitter Settings > SDH then press
<Select>.

2. Select the TCM High and Low Order checkboxes.

For more information, see:
e “N1 (Bits 7 and 8) Multiframe Structure" on page 631.

¢ “What is a Tandem Connection?" on page 673

To monitor the N1 TC-APId

* Press <Menu>, choose Overhead Monitor > Trace Messages
then press <Select>. Select the HO Path tab.
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Monitoring Synchronization Status Messages
You can monitor the synchronization status message in bits 5 to
8 of the S1 byte.

> To monitor the S1 synchronization status message

¢ Press <Menu>, choose Overhead Monitor > Labels then
press <Select>.

For more information, see:

¢ “Synchronization Status Messages (S1 bits 5 to 8)" on
page 626

Monitoring Path Signal Labels

You can monitor the high order path signal label in the C2 byte

(it reflects the current SPE payload mapping). Messages comply
with ITU-T G.783.

> To monitor the high order path signal label

* Press <Menu>, choose Overhead Monitor > Labels then
press <Select>.

For more information, see:

e “C2 Byte Mapping" on page 629.
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Monitoring Automatic Protection Switching (APS) Messages

You can check network equipment’s ability to switch to a
standby line (to maintain service when a failure is detected).
Switching is controlled by Automatic Protection Switching
(APS) messages provided by the K1 and K2 bytes.

APS occurs when there is signal failure, signal degradation, or
in response to commands from a local terminal or remote
network manager.

You can transmit linear or ring APS messages, the instrument
will display the code and a description of the message being
transmitted.

The following procedure assumes that you have already set up
SDH signal rate.

To monitor APS messages

1 Press <Menu>, choose Overhead Monitor > APS Messages
then press <Select>.

2 Set the Topology to Linear (G783) or Ring (G.841).

For more information on APS messages, see:
¢ “Linear APS Messages" on page 623
¢ “Ring APS Messages" on page 624
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Monitoring SDH Overhead Bytes

You can monitor all overhead bytes, including the H1 to H3
pointer bytes, the B1, B2 or B3 BIP bytes (calculated values),
and the JO and J1 section and path trace message bytes.

Access the transport overhead bytes by selecting the
appropriate channel number. For optical signals, select the
appropriate STM-1# and STM-0#.

The following procedure assumes that you have already set up
an SDH signal rate.

To monitor SDH overhead bytes

1 Press <Menu>, choose Overhead Monitor > Byte Monitor
then press <Select>.

2 Select the required STM-1 #.

Note that the Test Path (POH) bytes shown correspond to the channel you
have selected in the Receiver Settings page and are not necessarily the
path bytes associated with the transport overhead bytes currently on
display.
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Capturing SDH Overhead Sequences

You can receive a sequence of values in an overhead channel (a
group of overhead bytes).

Sequence Channels

SDH overhead bytes

9-byte channels
6-byte channels
3-byte channels

2-byte channels

Single byte channels

(MSOH)

Single byte channels (High

Order POH)

D4-D12
A1-A2 for STM-1 to STM-64
D1-D3

A1-A2 for STM-0, K1-K2, H1-H2, M0-M1 (except
STM-64 when M1MO preference selected)

S1, H3, M1 (except STM-64, M1MO preference
selected), E2, unused bytes

J1, C2, G1, F2, H4, F3, K3, N1

256 unique values (elements) of the selected channel are
displayed along with the number of frames for which the value
has occurred. The capture of the channel is triggered either
manually (after Capture is selected) or the trigger can be set up

by the user.

Trigger Selection

When capture occurs

Manual

Pre-trigger

Post-trigger

Centred-trigger

The capture of the overhead channel occurs
immediately after Capture is initiated.

Up to 256 values up to and including the trigger point
are displayed. The capture is triggered as soon as
possible after the Capture is initiated, even if 256
values have not been captured.

Up to 256 values including and following the trigger
point are displayed. The captured data is updated every
second after the capture has triggered.

Up to 128 values before the trigger point and up to 128
values including and following the trigger point are
displayed.
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Trigger Pattern

The capture of the overhead channel is triggered when the value
of the selected channel is equal to the trigger value or when it is
NOT equal to the trigger value (binary inversion).

The trigger mask is set up by the user. Only bits corresponding
to a ‘1’ in the mask value are used to detect the trigger
condition.

The procedure assumes that you have set up the SDH receiver.

> To set up the sequence capture channel

1 Press <Menu>, choose Overhead Monitor > Sequence
Capture then press <Select>. Select the Channel tab.
Select the Network Standard.
Select the Change... field.
Select the STS-1 and STS-3 channel of interest.

Move to the fields in the SDH overhead and press <Select> to
choose the channel you want to monitor (when selected, the
button is pushed in). Select Close.

[Z 3 B — T U X )

> To set up the sequence capture trigger

1 Press <Menu>, choose Overhead Monitor > Sequence
Capture then press <Select>. Select the Trigger tab.

2 Set up the trigger conditions as required.

> To set up the sequence capture

1 Press <Menu>, choose Overhead Monitor > Sequence
Capture then press <Select>. Select the Sequence Capture
tab.
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Overhead Monitor - Sequence Capture

Channel | Trigger Seguence Capture |

Execution Capture |
Sequence Elament Prew | _Mes |
Element|Frames ROW3 COL2

-47 || 0 o0

-4 ([0 [ag]

-a5 [ [ag]

-44 [ 0 o0

-43 [ 0 [o0]

-4z [ [og]

-41 |0 [ag]

-40 [0 o0]

Select the Sequence Element. The selected element is
displayed with its value and the number of frames for which

this value occurred.

2

In the Execution field, select Capture to start the capture.

To stop the capture select Stop in the Execution field.
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Capturing SDH Overhead Data

You can capture the complete overhead for six frames of a SDH
signal. The capture is triggered using a choice of events.

Trigger Selection What is displayed?

Manual Six frames following the manual capture
Pre-trigger capture Six frames up to and including the trigger frame
Post trigger capture Six frames including and following the trigger frame
Centred capture Three frames before the trigger frame, the trigger

frame and two frames following the trigger frame

This procedure assumes that you have set up the SDH receiver.

[ 2 To capture SDH overheads

1 Press <Menu>, choose Overhead Monitor > Data Capture
then press <Select>. Select the Setup tab.

Select SOH or POH in the Capture Data field.

3 In the Trigger Type field select when the capture occurs
relative to the trigger.

4 In the Trigger Event select from Errors or Alarms and then
select the type of error or alarm.

b Select Capture to start the capture. The status line indicates
when capture is complete.

6 Press <Menu>, choose Overhead Monitor > Data Capture
then press <Select>. Select the Captured Data tab. This
allows you to view the captured data.
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Dropping Messages from the Data Communications Channel (DCC)

You can drop network management messages from the
regenerator section DCC (D1 to D3) or the multiplexer section
DCC (D4 to D12) of a SDH signal via the DCC/GCC connector.

> To drop a message from the DCC of a SDH signal
1 Press <Menu>, choose Test Functions > DCC/GCC
Drop/Insert then press <Select>.

2 Connect a Protocol Analyzer to the instrument’s DCC/GCC
port.

3 In the Receiver Drop field, then select the regenerator or
multiplexer DCC.
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Monitoring VC-3/4 and Concatenated Payloads

You can monitor 34 Mb/s, 140 Mb/s, DS3 or bulk filled payloads
in a VC-3/4, or bulk fill concatenated VCs.
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o 80 Ghis
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Bulk Filed
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Phoimiet Procesaing \ Byls Syne .

x4

ETM-n, whera n =1, 4. 96, 64 or 56

meZ2 3 480018 TU-11 "'—: V-1

For more information, see:
¢ “Monitoring VC-3/4 Payloads" on page 181

¢ “Monitoring Concatenated Payloads" on page 182
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Monitoring VC-3/4 Payloads

You can monitor a framed or unframed DS3 (44 Mb/s) or 34
Mb/s or a 140 Mb/s signal (asynchronously mapped) in a
VC-3/4, or you can monitor a bulk filled VC-3/4.

Signal Framing Payload Structure

DS3 C-bit, M13  DS1,2 Mb/s, 56 kb/s, 64 Kb/s, N x 56/64 kb/s
140 M/bs ITU-TG.751 8 Mb/s, 2 Mb/s or 64 kb/s

If you are receiving a framed signal it can be structured or
unstructured. With structured (or channelized) DS3, 34 Mb/s
and 140 Mb/s signals, you will need to select test patterns
(inverted or non-inverted) for the foreground (test) channel.

For more information, see:
¢ “PRBS Polarity" on page 185

This procedure assumes that you have set up the SDH receiver
signal rate and test pattern.

To monitor a 34 Mb/s, 140 Mb/s or DS3 payload in an STM-16

1 Press <Menu>, choose Tx/Rx > Receiver Settings > SDH
then press <Select>.

2 Select the payload, using the drop down box and/or the
mapping diagram.

3 Select the Channel that is to carry the DS3 or 34 Mb/s
payload by selecting the appropriate AUGs and TUGs.

4 Press <Menu>, choose Tx/Rx > Receiver Settings >
PDH/DSn then press <Select>. Select a framed or unframed
34, 140 Mb/s or DS3 payload.

For 34 or 140 Mb/s framed or unframed signals, see “Setting
up the PDH Receiver" on page 457.

For a DS3 framed or unframed signals, see “Setting up the
DSn Receiver" on page 507.

You can view a summary of the setup at the bottom of the
screen.

181



2

182

Instrument Setup and Use - SDH

Monitoring Concatenated Payloads

Signal Framing Payload Structure

DS3 C-bit, M13  DS1,2 Mb/s, 56 kb/s, 64 Kb/s, N x 56/64 kb/s
140 Mb/s  ITU-TG.751 34 Mb/s 8 Mb/s, 2 Mb/s or 64 kh/s

A concatenated payload can be monitored in an SDH signal.
This type of payload reduces test times by testing the entire
bandwidth in one go.

SDH Signal
STM-4 STM-16 STM-64
VC-4-4c VC-4-4c VC-4-4¢c
VC-4-16¢c VC-4-16¢c

VC-4-64c

A framed 140 Mb/s payload can be carried in a VC-4-4c,
VC-4-16¢ or VC-4-64c. The VC-4-16¢ and VC-4-64c VCs are bulk
filled only.

If you are monitoring a VC-4-4c, the framed 140 Mb/s signal can
be structured or unstructured. With structured signals, you will
need to select test patterns for the foreground (test) channel
and background (non-test) channels in the payload. If you are
transmitting an STM-16 signal (or greater) with AU-4c
mappings, you will need to select a pattern for the background
AUd4s. The test patterns can be inverted or non-inverted.

For more information, see:
* “PRBS Polarity" on page 185

¢ “Reduced Test Time with Concatenated Payloads" on
page 184

This procedure assumes that you have set up the SDH receiver
signal rate and test pattern.
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> To monitor a concatenated payload
1 Press <Menu>, choose Tx/Rx > Receiver Settings > SDH
then press <Select>.

2 Select the VC4-4¢ or VC4-16c¢ payload (VC-4-64¢ not
available at STM-16), using the drop down box and/or the
mapping diagram.

3 Select the Channel that is to carry the concatenated payload
by selecting the appropriate AUGs.

You can view a summary of the setup at the bottom of the
screen.
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Reduced Test Time with Concatenated Payloads

Bulk filled and concatenated (contiguously structured)
payloads carry entire broadband services with no structured
mapping or channelization. These types of payload reduce test
times by testing the entire bandwidth in one go.

Concatenation is the linking together of various data structures, for
example two channels joined together to form a single channel. In SDH, a
number (M) of TUs can be linked together to produce a concatenated
container, M times the size of the TU. An example of this is the
concatenation of five TU-2s to carry a 32 Mb/s video signal, known as

VC-2-5c¢.

The concatenated virtual container (VC) contains one Path

Overhead and a single container that carries the payload. The
payload is multiplexed, switched and transported through the
network as a single entity.

Test Time (based on 100 errors)

Test limit
10E-14
10E-13
10E-12
10E-11
10E-10

VC-4-16¢ payload

48 days
4.8 days
11.6 hours
1.2 hours

7 minutes

VC-4 bulk payload
>2 years

77 days

1.7 days

18.5 hours

1.9 hours
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PRBS Polarity

The definition of PRBS polarity may differ between ITU-T
Recommendation 0.150 and common practice in the USA. This
is illustrated by the table below.

Pattern ITU-T USA

PRBS9 Non-inverted Non-inverted
PRBS11 Non-inverted Non-inverted
PRBS15 Inverted Non-inverted
QRSS Non-inverted Non-inverted
PRBS23 Inverted Non-inverted
PRBS31 Inverted Inverted

Note that a non-inverted (2En)-1 PRBS will produce a longest
run of n-1 zeros in the PRBS sequence and inverted sequence
produces a longest run of n zeros in the PRBS sequence.

You can select PRBS polarity to be inverted or non-inverted. For
all signal types except SONET, either ITU or non-ITU is
displayed beside your selection to indicate if it conforms to
ITU-T 0O.150.
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Monitoring VC-3/4 Tributary Payloads

You can monitor 28 TU-11s, 21 VT12s or 7 TU-2s in a VC-3, or 84
TU-11s, 63 TU-12s or 3 TU-3s in a VC-4.

The TUs are structured into tributary unit groups (TUG) within
the VC-3/4. A VC-3 contains 7 TUG-2s, with each TUG-2
containing 4 TU-11s, 3 TU-12s or 1 TU-2. A VC-4 contains 3
TUG-3s, with each TUG-3 containing 7 TUG-2s or 1 TU-3.

A framed or unframed DS1 (1.5 Mb/s) signal mapped into a
VC-11, or a PDH (2 Mb/s) signal mapped into a VC-12 payload
can be monitored (mapping can be asynchronous or floating
byte), or you can monitor a bulk filled VC-11 or VC-12.

The framing information for a 2 Mb/s signal that is mapped into a VC-12
(floating byte) can be embedded into timeslot 0, or into the H4 byte of the
SDH signal.

If you are monitoring a framed signal it can be structured or
unstructured. With structured (or channelized) DS1 and 2 Mb/s
signals, you will need to select test patterns for the foreground
(test) channel. The test patterns can be inverted or
non-inverted.

For more information, see:
¢ “PRBS Polarity" on page 185.

This procedure assumes that you have set up the SDH receiver
signal rate and test pattern.

To monitor a 2 Mb/s or DS1 payload in an SDH signal
1 Press <Menu>, choose Tx/Rx > Receiver Settings > SDH
then press <Select>.

2 Select the VC-11 or VC-12 payload, using the drop down box
and/or the mapping diagram.

3 Select the Channel that is to carry the 2 Mb/s payload by
selecting the appropriate AUGs, TUGs and TUs.
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4 Select Timeslot 0 if the framing information of the received
signal is embedded in timeslot O (only applicable for 2 Mb/s
signals mapped into a VC-12 (floating byte)).

b Press <Menu>, choose Tx/Rx > Receiver Settings >
PDH/DSn then press <Select>. Select a framed or unframed
2 Mb/s or DS1 payload.
For 2 Mb/s framed or unframed signals, see “Setting up the
PDH Receiver" on page 457.
For a DS1 framed or unframed signals, see “Setting up the
DSn Receiver" on page 507.

You can view a summary of the setup at the bottom of the
screen.
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Setting Up GFP/LAPS Receive Interface

If your instrument has Next Generation SDH functionality, you
can set up an Ethernet over SDH signal using either Generic
Framing Procedure (GFP) or Link Access Procedure
SDH/SONET (LAPS) framing protocols. In both cases you can
chose to use the parameters defined by the relevant protocol
specification or set your own custom parameters. Once the GFP
or LAPS headers have been set up you can set the Ethernet
payload.

The following procedures assume that you have already set up
the SDH signal rate on the receiver.

For more information, see:

e “Monitoring GFP Signals using G.7041 Protocol" on page 188
¢ “Monitoring a Custom GFP Signal" on page 189

e “Monitoring LAPS Signals using X.86 Protocol" on page 190
e “Monitoring a Custom LAPS Signal" on page 190

¢ “Monitoring Ethernet over SDH Payloads (EOS)" on page 192

Monitoring GFP Signals using G.7041 Protocol

You must set up the SDH receiver before setting up the GFP
header.

To monitor a signal using G.7041 (GFP) protocol

1 Press <Menu>, choose Tx/Rx > Receiver Settings >
GFP/LAPS then press <Select>.

2 Select the GFP Transport Protocol.

3 Select the G.7041 protocol.

4 Select the Payload Type Identifier (PTI), The PTI is always
interpreted as meaning User Data frames (PTI=000) or Client
Management Frames (PTI=100).

b Select the Payload FCS Identifier (PFI), The PFI can be set to
On or Off.

6 Select the Extention Header Identifier (EXI), The EXI can be
set to Null or Linear Frame. If EXI is set to Linear Frame you
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can also set the Channel Identifier (CID). The CID is a
numeric identifier ranging from 0 to 225.

Select the User Payload identifier (UPI) and associated
values. If the UPI is set to Transparent you can also set the
Number of Super Blocks. Transparent mode is only available
when the selected mapping is AU-4-16¢

Set the Ethernet Settings and complete the payload settings.
See “Monitoring Ethernet over SDH Payloads (EOS)" on
page 192.

Monitoring a Custom GFP Signal

You must set up the SDH receiver before setting up the GFP
signal.

To monitor a custom GFP signal

1

Press <Menu>, choose Tx/Rx > Receiver Settings >
GFP/LAPS then press <Select>.

Select the GFP Transport Protocol.

3 Select the Custom Protocol Attributes.

Select the Payload Type Identifier (PTI), The PTI is always
interpreted as meaning User Data frames or Client
Management Frames and can be configured to any 3 bit
value.

Select the Payload FCS Identifier (PFI), The PFI can be set to
On or Off.

Select the Extention Header Identifier (EXI), The EXI can be
set to Null or Linear Frame. You can also enter a value from
the range 0000 to 1111. If EXI is set to Linear Frame you can
also set the Channel Identifier (CID). The CID is a numeric
identifier ranging from O to 225.

Select the User Payload identifier (UPI) and associated
values. If the UPI is set to Transparent you can also set the
Number of Super Blocks. If the PTI=100 the UPI can be
configured to mean Client Signal Fail, either Loss of Client
Signal (0000 0001) or Loss of Character Synchronization
(0000 0010).
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8 Set the Ethernet Settings and complete the payload settings.

See “Monitoring Ethernet over SDH Payloads (EOS)" on
page 192.

Monitoring LAPS Signals using X.86 Protocol

You must set up the SDH receiver before setting up the LAPS
header.

To monitor signal using X.86 (LAPS) protocol

1

Press <Menu>, choose Tx/Rx > Receiver Settings >
GFP/LAPS then press <Select>.

2 Select the LAPS Transport Protocol.
3 Select the X.86 protocol.

Select the Scrambler. The Scrambler can be either Enabled
or Disabled.

Set the Ethernet Settings and complete the payload settings.
See “Monitoring Ethernet over SDH Payloads (EOS)" on
page 192.

Monitoring a Custom LAPS Signal

You must set up the SDH receiver before setting up the LAPS
header.

To monitor a custom LAPS signal

1

Press <Menu>, choose Tx/Rx > Receiver Settings >
GFP/LAPS then press <Select>.

2 Select the LAPS Transport Protocol.
3 Select the Custom Protocol Attributes.

Select the Service Access Point Identifier (SAPI). The SAPI
can be any 4 digit hexadecimal value.

Select the Address. The address can be any 2 digit decimal
value.

Select the Control. The control can be any 2 digit decimal
value.
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7 Select the FCS Length. The length can be either 32 or 16 bit.

8 Select the Scrambler. The Scrambler can be either Enabled
or Disabled.

9 Set the Ethernet Settings and complete the payload settings.
See “Monitoring Ethernet over SDH Payloads (EOS)" on
page 192.
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Monitoring Ethernet over SDH Payloads (EOS)

If your instrument has Next Generation SDH functionality, you
can monitor an Ethernet over SDH signal using either GFP or
LAPS transport protocols. The following procedure assumes
that you have already set up SDH receiver with an SDH signal
rate and the GFP or LAPS Transport Protocol.

> To monitor Ethernet over SDH

1

Press <Menu>, choose Tx/Rx > Receiver Settings >
Ethernet then press <Select>.

Select each of the Ethernet Header settings. Enter the
Destination and Source Addresses. A warning message will
be displayed when either a Broadcast address
(FF-FF-FF-FF-FF-FF-) or a Multicast address (where there is
a ‘1’ in right most bit of address byte one, for example

X ]-XX-XX-XX-XX-XX, X3-XX-XX-XX-XX-XX, etc) is set.

Check the Tagged checkbox to transmit Tagged Ethernet.
User Priority and VLAN fields are only enabled when the
Tagged option is checked.

Enter the User Priority. The User Priority values range from
Oto7.

b Enter the VLAN. The VLAN values range from 0 to 4094.

Enter the Length/Type. Lengths are interpreted by values of
0 to 1500, Types are interpreted by values greater of equal to
1536. Values between 1501 and 1535 are undefined.
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Monitoring DSn Payloads in an SDH Signal

You can monitor an asynchronously mapped DS1 or DS3
payload in an SDH signal.

DSn Payload Monitored in an SDH Tributary
DS1 TU-11 0or TU-12
DS3 VC-3

For more information, see:
¢ “Monitoring VC-3/4 Tributary Payloads" on page 186
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Dropping a DSn Payload from an SDH Signal

You can drop an asynchronously mapped DS1 or DS3 payload
from the tributary of a SDH signal.

You should obtain balanced signals at the DS1 Out port
(Siemens connector), and an unbalanced signal at the 2-140
Mb/s DS3 Out port (BNC connector). The procedure below
assumes that you have set up the receiver with an SDH signal
rate and test pattern.

Payload Drop Port Dropped from SDH Tributary
DS1 DS1 Out (Siemens) TU-11 or TU-12
DS3 2-140 Mb/s DS3 Out (BNC) VC-3

To drop a DS1 payload from an STM-16
1 Press <Menu>, choose Tx/Rx > Receiver Settings > SDH
then press <Select>.

2 Select the VC-11 payload, using the drop down box and/or
the mapping diagram.

3 Select the Channel that is to carry the 2 Mb/s payload by
choosing the appropriate AUGs, TUGs and TUs.

4 Select the Drop DS1 checkbox. The signal is available at the
2 Mb/s Out ports.

You can view a summary of the setup at the bottom of the
screen.
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Monitoring PDH Payloads in an SDH Signal

You can monitor an asynchronously mapped 2, 34 or 140 Mb/s
PDH payload in an SDH signal.

PDH Payload Inserted into SDH Tributary Mapping

2Mb/s TU-12 Async or Floating Byte
34 Mb/s VC-3 Async
140 Mb/s VC-4 Async

For more information, see:

e “Monitoring VC-3/4 Tributary Payloads" on page 186
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Dropping a PDH Payload from an SDH Signal

You can drop an asynchronously mapped 2, 34 or 140 Mb/s PDH
payload from the tributary of a SDH signal.

You should obtain balanced signals at the 2 Mb/s Out port
(Bantam connector), and an unbalanced signal at the 2-140
Mb/s DS3 Out port (BNC connector). The procedure below
assumes that you have set up the receiver with an SDH signal
rate and test pattern.

Payload Drop Port Dropped from SDH Tributary
2Mb/s 2 Mb/s Out (Bantam) or 2-140  TU-12
Mb/s DS3 Out (BNC)
34 Mb/s 2-140 M/s DS3 Out (BNC) VC-3
140 Mb/s 2-140 M/s DS3 Out (BNC) VC-4

p  To drop a 2Mb/s payload from an STM-16
1 Press <Menu>, choose Tx/Rx > Receiver Settings > SDH
then press <Select>.

2 Select the VC-12 payload, using the drop down box and/or
the mapping diagram.

3 Select the Channel that is to carry the 2 Mb/s payload by
choosing the appropriate AUGs, TUGs and TUs.

4 Select the Drop 2 Mb/s checkbox. The signal is available at
the 2 Mb/s Out ports.

You can view a summary of the setup at the bottom of the
screen.
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Dropping a Voice Channel to the Internal Speaker

You can drop a 56 kb/s or 64 kb/s voice channel from a PDH or
DSn signal carried in the payload of a SDH signal. You can listen
to the voice channel on the instrument’s internal speaker.

This procedure assumes you have selected an SDH line rate.
Also you must set up the SDH receiver by selecting a payload
mapping and choosing a channel to carry the DS3 or 34 Mb/s
payload, by selecting the appropriate AUGs and TUGs.

> To drop a voice channel to the internal speaker

1 Press <Menu>, choose Tx/Rx > Receiver Settings >
PDH/DSn then press <Select>.

2 Set Framing to Framed, M13 or C-Bit and Structured. Set
the Test Channel Rate to 2 Mb/s (64 kb/s), DS1 (64kb/s) or
DS-1 (56kb/s) as required.

3 Enter values in the Test Channel DS2, DS1, 34 Mb, 8 Mb,
2Mb and 64 kb boxes to select the required channel (the
selected test channel rate determines which boxes will be
active).

4 When you click on the 56 kb/s or 64 kb/s box, select the
Single Timeslot checkbox, then select the appropriate
timeslot carrying the voice channel.

b Select the Listen checkbox, select the appropriate volume
level. Select Close.
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Selecting SDH Receiver Trigger Qutputs

You can select from a range of different triggers associated with
receiver events. The triggers associated with the SDH frame
bytes are output in the form of pulses. The triggers associated
with alarms are output in the form of a level change.

For information on SDH Receiver trigger events see:

¢ “SDH/SONET Receiver Trigger Outputs" on page 670

This procedure assumes you have set up the SDH receiver.

> To select a trigger condition

1 Press <Menu>, choose Test Functions > Trigger Output then
press <Select>.

2 In the Receive Trigger field, select the Type of trigger from
Start of Frame, Error or Alarm.

3 If you have chosen Error or Alarm, you can select the part of
the overhead in which the alarm or error occurs. Also, you
can select the error or alarm condition required for the
trigger.
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Setting Up Thru Mode Operation

User Guide

Thru mode is used to monitor signals in networks with no
protected monitor points. The instrument is inserted into the
communications path and the received signal is routed through
to the transmit port. Two types of thru mode are available on
the instrument.

¢ “Transparent Thru Mode" on page 199
¢ “Overhead Overwrite Thru Mode" on page 200

Transparent Thru Mode

In transparent thru mode, the signal on the receive port is
routed, unchanged, to the transmit port. The instrument
operates as normal, monitoring errors and alarms in the
received signal.

The instrument’s timing is derived from a clock recovered from
the received data.

Settings cannot be changed once you have selected Transparent THRU
mode. This stops you from selecting settings which would affect the data
path.

You must select the signal rate you want before selecting THRU mode.

To set up transparent thru mode operation

1 Press <Menu>, choose Tx/Rx > Thru Mode then press
<Select>.

2 Select the Enable Thru Mode checkbox (a tick appears in the
box).

3 Select Close.
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Overhead Overwrite Thru Mode

Overhead Overwrite Thru Mode is applicable only for SONET and SDH line
signals.

You must select the signal rate you want before selecting THRU mode.

In overhead overwrite thru mode, the signal on the receive port
is routed to the transmit port. You can overwrite the trace
messages JO and J1, the labels S1 and C2 and the APS message
bytes K1/K2 before you retransmit the received signal. You can
also perform DCC drop and insert. In addition you can add
errors and alarms to the high order path level. The B1, B2 and
B3 BIP values are recalculated before retransmission. Errors
can be added to the frame (Entire Frame and A1A2 errors)
before you retransmit the received signal.

The instrument operates as normal, monitoring errors and
alarms in the received signal.

The instrument’s timing is derived from a clock recovered from
the received data.

> To set up overhead overwrite thru mode

1 Press <Menu>, choose Tx/Rx > Thru Mode then press
<Select>.

Select the Enable Thru Mode checkbox.

Select the Overhead Overwrite checkbox.

Select Close.

Sl BN

Use the Overhead Setup menu to change the overhead bytes
from the As Received setting.
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Storing and Recalling Instrument Settings

User Guide

You can store four sets of instrument settings (i.e. those shown

in the summary diagram at the bottom of the display). These,
along with the factory default settings, can be recalled. This

2

procedure assumes that you have already set up the instrument.

To store instrument settings

1 Press <Menu>, choose System > Stored Settings then press

<Select>.
Select one of the User (1 to 4) radio buttons.

3 Press the right arrow key, then enter a suitable title using
front panel keypad.

4 Select Save to store the settings.
Select Close.

Tx fRx - Stored Settings
& Default

¢ User| |[measurementl

|
¢ User? [measurenent2 |
¢ User3 [setupd |
Userd [setupd |

Recall | Save Close |

To recall stored settings

1 Press <Menu>, choose System > Stored Settings then press

<Select>.

Select one of the User (1 to 4) radio buttons.

3 Select Recall. A warning dialog box will appear. Select OK

and the instrument will reconfigure using the recalled
settings.

4 Select Close.
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Measurements and Results

User Guide

Error, Alarm and Pointer Monitoring

“Viewing SDH Errors" on page 204

“Monitoring SDH Alarms" on page 207

“Monitoring AU or TU Pointer Values" on page 208

“Viewing Errors and Alarms Using Trouble Scan" on page 209

“Viewing GFP, LAPS and Ethernet over SDH Errors and
Alarms" on page 212

Jitter and Wander

“Measuring Jitter Tolerance" on page 214
“Measuring Wander Tolerance" on page 223
“Measuring Jitter Transfer" on page 225

“Viewing Jitter/Wander Measurement Results" on page 229

Signal/Network Measurements

“Measuring Optical Power" on page 231
“Measuring Frequency" on page 232

“Viewing the ITU Analysis of SDH Errors and Alarms" on
page 233

“Measuring Service Disruption Time in an SDH Network" on
page 234

“Measuring GFP, LAPS and Ethernet over SDH" on page 236

Results Logging

“Viewing Results Graphically" on page 545
“Measurement Logging" on page 541

“Shortcuts to Results, Measurements and Stored Settings" on
page 66
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Viewing SDH Errors

You can view errors using the procedures listed below:
¢ “Viewing SDH Errors (Total or Last Second)" on page 204
¢ “Viewing the SDH Summary of Errors" on page 205

e “Viewing Errors/Alarms using the <Show More> Key" on
page 206

Viewing SDH Errors (Total or Last Second)

You can monitor errors in an SDH signal during testing.

Refer to the Specifications, on the CD-ROM for full details of
errors results. You can view errors on the instrument as Total
or Last Second results.

Total Results The instrument shows the running total of errors
as they occur throughout the measurement gating period. The
total result stops when measurement gating stops.

Last Second The errors results are updated every second. A
last second result is the number of errors occurring in the last
second.

To view enhanced RDI alarms (HP-RDI-P-Payload, HP-RDI-P-Server, and
HP-RDI-P-Connection), first enable the enhanced RDI feature:

1. Press <Menu>, choose System > Preferences then press <Select>.
2. Select Enhanced RDI.

To add TCM errors and alarms, first enable the high/low order TCM feature:
1. Press <Menu>, choose Tx/Rx > Receiver Settings > SDH then press
<Select>.

2. Select TCM High and Low Order.

To view error results

1 Press <Menu>, choose Results > Errors and Alarms > SDH
then press <Select>. Select the Errors tab.

2 Select the Error Type.
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Viewing the SDH Summary of Errors

The Error Summary window provides a running total of the
number of errors occurring during the current measurement
period.

Refer to the Specifications, provided on the CD-ROM supplied
with your instrument, for full details of available errors.

> To view the error summary

1 Press <Menu>, choose Results > Errors and Alarms > SDH
then press <Select>. Select the Error Summary tab.

2 Select the Error Type to be displayed.
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Viewing Errors/Alarms using the <Show More> Key

When the front panel LED lights, error and alarm conditions
have been detected, the front panel <Show More> key displays
detailed alarm information:

¢ Current alarms are shown red, while previous (historical
alarms) are shown yellow.

¢ The History LED indicates that an alarm has occurred since
the History alarms were last reset. It is reset either when a
test period is started or when History <Reset> on the front
panel is pressed.

> To view the error/alarm conditions

¢ Press <Show More>. Select the SDH tab.
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Monitoring SDH Alarms

You can monitor alarms in an SDH signal during testing. See the
Specifications on the CD-ROM, for a full list of alarms.

The instrument displays alarms as Alarm Seconds results (the
total number of seconds in the test period during which the
alarm was active).

To view enhanced RDI alarms (HP-RDI-P-Payload, HP-RDI-P-Server, and
HP-RDI-P-Connection), first enable the enhanced RDI feature:

1. Press <Menu>, choose System > Preferences then press <Select>.
2. Select Enhanced RDI.

To add TCM errors and alarms, first enable the high/low order TCM feature:
1. Press <Menu>, choose Tx/Rx > Receiver Settings > SDH then press
<Select>.

2. Select TCM High and Low Order.

To view alarm seconds results

1 Press <Menu>, choose Results > Errors and Alarms > SDH
then press <Select>. Select the Alarm Seconds tab.

2 Select the Alarm Type.
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Monitoring AU or TU Pointer Values

You can monitor AU and TU pointer values in the SDH signal.
The Pointer results that can be displayed are shown below:

Pointer Value: The received pointer value is displayed as a
decimal number.

NDF Seconds: The number of seconds containing one or more
active New Data Flag (NDF) events.

Missing NDF: The number of seconds containing one or more
new pointer value moves with no accompanying active NDF.

Implied Offset: The calculated average offset that would cause
the pointer adjustments measured during the test period.

Positive Adjustments (Count): The number of pointer
increments in the test period.

Positive Adjustments (Seconds) The number of seconds in the
test period which contain one or more pointer increments.

Negative Adjustments (Count): The number of pointer
decrements in the test period.

Negative Adjustments (Seconds): The number of seconds in
the test period which contain one or more pointer decrements.

To monitor pointer values

1 Press <Menu>, choose Results > Network Measurements >
Pointers then press <Select>.

2 Set Pointer Type to AU or TU, as required.

You can also view a graph of the relative offset between pointer
values. The graph also shows the timing relationship of pointer
movements during the measurement.

For more information, see:

¢ “Viewing Results Graphically" on page 545

User Guide



Instrument Setup and Use - SDH 2

Viewing Errors and Alarms Using Trouble Scan

You can use Trouble Scan to continuously monitor errors and
alarms in a SDH signal (gives an initial indication of the
problems existing when you first test a channel). Initial errors
and/or alarms may indicate problems with connections to the
instrument or problems with the network.

Trouble Scan displays up to 4 error counts (in priority order).

Priority Error

1 B1

2 B2

3 B3

4 Cv-v

5 V5

6 Frame Errors (A1A2)

7 Payload: near-end errors except Bit
8 MS-REI

9 HP-REI

10 IEC

1 LP-REI

12 LP-RFI

13 Bit for bulk filled payloads

14 Payload: far-end errors and Bit
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p  To start Trouble Scan

1 Press <Menu>, choose Results > Trouble Scan then press
<Select>. The errors and an alarm message will be displayed.

2 If no alarms are detected and all error counts are zero then
“No Trouble” is displayed. If “Alarms Active” or
“Alarms Were Active” is displayed, then press the front
panel<Show More> key for details on which alarms have
occurred.
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Front Panel LEDs and <Show More> Key
The front panel <Show More> key allows you to view detailed
alarm information:

¢ Current alarms are shown red, while previous (historical
alarms) are shown yellow.

¢ The History LED indicates that an alarm has occurred since
the History alarms were last reset. It is reset either when a
test period is started or when History <Reset> on the front
panel is pressed.

Clock Loss and Power Loss alarms are not monitored in Trouble Scan.
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Viewing GFP, LAPS and Ethernet over SDH Errors and Alarms

If your instrument has Next Generation SDH functionality, you
can monitor GFP, LAPS and Ethernet errors. You can also
monitor GFP and LAPS alarms in a SDH signal.

For more information, see:
* “Viewing GFP, LAPS and Ethernet errors" on page 212
e “Viewing GFP and LAPS alarms" on page 213

Viewing GFP, LAPS and Ethernet errors

You can monitor errors in an SDH signal during testing. Refer to
the Specifications, on the CD-ROM for full details of errors
results. You can view errors on the display as Total or Last
Second counts or ratios.

p  To view the GFP and LAPS errors

1 Press <Menu>, choose Results > Errors and Alarms>
GFP/LAPS then press <Select>.
2 Select the appropriate tab.

3 Select the Error Type if available.

p  To view Ethernet errors

1 Press <Menu>, choose Results > Error and Alarms >
Ethernet then press <Select>.
2 Select the appropriate tab.

3 Select the Error Type if available.
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Viewing GFP and LAPS alarms

You can monitor alarms in an SDH signal during testing.

To view GFP and LAPS alarms

1 Press <Menu>, choose Results >Errors and Alarms >
GFP/LAPS then press <Select>.

2 Select the appropriate tab.
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Measuring Jitter Tolerance

You can measure jitter tolerance if the instrument has jitter
functionality fitted. Jitter tolerance is the ability of a network
element to withstand jitter without introducing errors into the
output signal. The instrument provides jitter tolerance
measurements within the masks as specified in the relevant
ITU-T standards.

Jitter Tolerance Modes

The jitter auto-tolerance measurement increases the jitter
amplitude until the point of failure, repeating the analysis at a
range of frequencies. The results are plotted alongside the
selected tolerance mask, showing the margin by which the
network element differs from the mask. A failure is indicated if
a measured point falls below the mask. Note that this
measurement can take a variable amount of time for each test
point.

Fast auto-tolerance verifies that the network element conforms
to the selected tolerance mask. The frequency/amplitude values
are set precisely to the values defined by the tolerance mask. At
each frequency point, the receiver is checked against the
defined performance criteria. The results are used to determine
whether the network element has passed or failed against the
selected tolerance mask. Note that fast auto-tolerance mode
allows a predictable test time.

Sweep mode is an automatic jitter generation mode. In this
mode the instrument generates jitter at a range of frequencies,
with the amplitude defined by the selected tolerance mask.
Sweep mode does not provide any measurement results.

Spot mode is a manual jitter generation mode, where the user
selects spot frequencies at an amplitude defined by the selected
tolerance mask. This can be useful for identifying any swept
mask problem areas that needs further analysis. Spot mode
does not provide any measurement results.
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The auto-tolerance and fast auto-tolerance measurements are not
available when the instrument is in Thru Mode or when the receiver
interface is configured to measure and electrical clock or electrical data.

Active alarms will results in termination of the measurement and the test
will record a failure.

Jitter Tolerance Criteria

You can measure jitter tolerance using either the BER Penalty
method or the Onset of Errors method as specified in the
relevant standards.

Jitter Tolerance Measurement Setup

Applied jitter test signal Input Jitter
(STM-Nc/STS-Nc PRBS) Tolerance Mask

]:\;;J Network

- - Element

| Measure error performance |

I Reference Clock I
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BER Penalty Method

This method checks the number of bit errors against the
selected error threshold at each amplitude point.

Set up the OmniBER transmitter and receiver as required,
including the test pattern, before starting this procedure. When
testing a regenerator, set the Transmitter and Receiver to the
same line rate as the input line interface-under-test. When
testing a multiplexer, set the Transmitter to the tributary rate
and the Receiver to the aggregate line rate. When testing a
demultiplexer, set the Transmitter to the aggregate line rate and
the Receiver to the tributary rate (e.g. set the Transmitter to
STM-16 with embedded STM-1 and set the Receiver to STM-1).

Use an external optical attenuator to keep optical power at
optimum level if you are performing tests on optical signals.
Check optical power before making the measurement, to ensure
accuracy. For more information, see:

¢ “Measuring Optical Power" on page 231

To set up the BER Penalty method for jitter tolerance

1 Connect the OmniBER to the device-under-test.

2 Ensure that there are no errors detected in the OmniBER
receiver.

3 With no jitter applied, set the optical attenuator to obtain a
defined error-rate (of at least 100 bit errors per second). Use
this same error-rate when setting up the OmniBER jitter
tolerance test.

4 Reduce the attenuation by 1dB.

Measure the jitter tolerance using the following procedure.

Automatic Jitter Tolerance Testing

The jitter amplitude at which the defined error threshold is
reached is plotted on the graph as the jitter tolerance for that
jitter frequency. The measurement is repeated for a range of
test frequencies, according to the tolerance mask selected.
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> To measure jitter tolerance using BER Penalty method

1 Press <Smart Test>, choose Jitter/Wander Tolerance then
press <Select>.

2 Set Type to Jitter and set Mode to Fast or Auto.

3 In the Input Mask setup area, select the number of Test
Points. Select a preset mask or a user-defined mask from the
list, or select Edit User masks... to create/edit user masks
(see “Defining a User Mask" on page 220). Enter the mask
Start and Stop frequency values (Hz).

4 In the Error Threshold fields:
* set Mode as BER Penalty

¢ in the Source field select what type of errors you want to
detect during the measurement

¢ in the Count field set the number of errors in the gating
period you want to use as a threshold in the measurement

b Select the Settling (delay between the jitter being applied
and the error measurement being made) and Gate (period of
error measurement at each frequency point) timing (s).

6 Select Start. View the results by selecting from Status, Graph
or Table format. When viewing the results table, you can
select Prev Page or Next Page to move between results
pages. You can select Stop to stop the measurement.

7 Check there is a floppy disk in the drive. From the Table
display select Save to save the results. The filename will be
automatically generated and displayed in a dialog box. Click
Close to close the dialog box. (Only available in Auto/Fast
Mode.)
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Onset of Errors Method

This method determines the jitter amplitude at which the
number of errored seconds exceeds the specified threshold. The
jitter amplitude at which the defined error threshold is reached
is plotted on the graph as the jitter tolerance for that jitter
frequency. The measurement is repeated for a range of test
frequencies, according to the tolerance mask selected.

Set up the OmniBER transmitter and receiver as required,
including the test pattern, before starting this procedure.

> To perform the Onset of Errors method for jitter tolerance

1
2

Connect the OmniBER to the device-under-test.

Ensure that there are no errors detected in the OmniBER
receiver.

Press <Smart Test>, choose Jitter/Wander Tolerance then
press <Select>.

Set Type to Jitter and set Mode to Fast or Auto.

5 In the Input Mask setup area, select the number of Test

Points. Select a preset mask or a user-defined mask from the
list, or select Edit User masks... to create/edit user masks
(see “Defining a User Mask" on page 220). Enter the mask
Start and Stop frequency values (Hz).

In the Error Threshold fields:
¢ set Mode as Onset of Errors

¢ in the Errored Seconds field set the number of errored
seconds you want to use as a threshold in the
measurement. The default number of errored seconds is 2.

Select the Settling (delay between the jitter being applied
and the error measurement being made) and Gate (period of
jitter generation at each frequency point) timing (s). The
Gate default is 30s.

Select Start. View the results by selecting from Status, Graph
or Table format. When viewing the results table, you can
select Prev Page or Next Page to move between results
pages. You can select Stop to stop the measurement.
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9 Check there is a floppy disk in the drive. From the Table
display select Save to save the results. The filename will be
automatically generated and displayed in a dialog box. Click
Close to close the dialog box. (Only available in Auto/Fast
Mode.)

Spot Mode Settings

> To set up Spot Mode

1 Set Mode to Spot.

2 In the Input Mask area, select a preset Mask or a
user-defined mask from the list, or select Edit User masks...
to create/edit user masks (see “Defining a User Mask" on
page 220).

3 Enter the Frequency (Hz).

4 Select Start.

Sweep Mode Settings

> To set up Sweep Mode

1 Set Mode to Sweep.

2 In the Input Mask setup area, select the number of Test
Points. Select a preset Mask or a user-defined mask from the
list, or select Edit User masks... to create/edit user masks
(see “Defining a User Mask" on page 220). Enter the mask
frequency Start and Stop values (Hz), or select the default
min and/or max values.

3 Select the Settling (delay between the jitter
frequency/amplitude being applied and the error
measurement being made) timing (sec).
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Defining a User Mask

The jitter standards specify the lower limit of maximum
tolerable input jitter in the form of a mask. The measured input
jitter tolerance of the network element must be greater than
that of the mask specified by the relevant standard.

The instrument allows you define up to 10 user masks. These
are displayed in both graph and table format.

> To open the user mask setup window

1

Press the <Smart Test> button and select Jitter/Wander
Tolerance.

Set Type to Jitter.
Select Edit User Masks... button.

Note that you can not edit a user mask that is currently being used in a
jitter tolerance or transfer measurement.

> To create or edit a User Mask

1

In the Manage Masks fields, select New or choose a mask
from the drop-down list.

For a new mask, enter the Title (Max 15 characters) using
the instrument keypad. Press <Select>.

In the Mask Points fields, select Add... to add a point to the
mask. Enter the Frequency (Hz) and Amplitude (UI), then
select OK. The new point appears in the table to the right of
display.

Select Delete... to delete a point; the Delete point window
lets you choose which point number you want to delete.

Select Edit... to change the frequency/amplitude of a point.

6 You can also shift a mask by a percentage amount. This shift

applies to all the points. The shift increases or decreases the
amplitude of the point at each frequency. In the Shift Mask
field select the required percentage change (positive or
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negative) and then select Shift to apply the change. The
graph and table on the right reflect the change.

7 If the list of points extends beyond the end of the table, use
Prev Page and Next Page to view the rest of the listed points.

8 Select Close when you have finished defining the mask.This
saves the mask.

If any points on the selected mask are not within the capability of the
transmitter, the maximum possible amplitude will be output and a warning
message will be displayed on the Status line at the bottom of the screen.

To copy a User Mask

1 In the Manage Masks field, select New.

2 Move into the Title field and type in the name of your mask
using the instrument keypad and press <Select>.

3 Select the Copy... button.

4 In the Copy User Mask window, select the mask you want to
copy to your new mask. Select OK. The selected mask is now
copied to your newly named mask.

b To refine the mask, you can:
Select Shift Mask - Enter a plus or minus percentage value to
change all the amplitude values of the mask. Select the Shift
button.
Select Add... - Enter the Frequency (Hz) and Amplitude (UI)
of a point, then press OK to add a point.
Select Delete... - Select the point number (refer to mask table
to right of display) you want to delete, then press OK.
Select Edit... - Select the point number (refer to mask table to
right of display) that you want to change. Change the
Frequency (Hz) and/or Amplitude (UI), then select OK.

6 If the list of points extends beyond the end of the table, use
Prev Page and Next Page to view the rest of the listed points.

71 Select Close when you have finished copying the mask.
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p  To delete a User Mask

1 Inthe Manage Masks field select a mask from the drop-down
list.

2 Select the Delete button.

3 Select Close to close the User Masks window.
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Measuring Wander Tolerance

Wander tolerance is the ability of a network element to
withstand wander without introducing errors into the output
signal. You can measure Wander Tolerance using the
instrument, if jitter/wander is fitted. The instrument provides
wander tolerance measurements (using sinusoidal modulation)
within the chosen mask. Masks are as specified in the relevant
ITU-T standards. The instrument automatically selects the
appropriate amplitude for the selected frequency. A wandered
signal is applied to the device-under-test to check that its
performance is with in the specified limits.

This procedure assumes that you have set up the Transmitter
and Receiver as required, including the required test Pattern.
Make sure the interface settings match the network equipment.

Check optical power before making the measurement, to ensure
accuracy. For information, see:

e “Measuring Optical Power" on page 231

Wander Tolerance Measurement Setup

Applied wandered test signal

‘:l'—‘ri:!, 1 Network
3| - T Element
‘ Measure error performance

|
Reference Clock

Wander Tolerance measurements are not available when the instrument is
in Thru Mode.
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To measure Wander Tolerance

1 Press <Smart Test>, choose Jitter/Wander Tolerance then
press <Select>.
Select Type as Wander.

3 In the Mask setup area, select a preset input mask from the
list.

4 Enter the mask Frequency value. The mask amplitude will
automatically be calculated.

Select Start or Stop to control wander generation.

6 You can exit using either of the following methods:
Press <Smart Test>, choose Stop Application then press
<Select>.
Press <Menu>, choose Exit then press <Select>.
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Measuring Jitter Transfer

You can measure jitter transfer if the instrument has jitter
functionality fitted. Results are given in either graphical form
(Gain versus Frequency) or tabular form.

Jitter transfer is the ratio of output jitter amplitude to input
jitter amplitude versus jitter frequency for a given bit rate. For
example, in a regenerator where the device output is loop-timed
from the input, some of the jitter present at the input port of the
regenerator will be transferred to the output port. On networks
with cascaded equipment on long trunk routes it is important to
limit jitter transfer to avoid accumulation of errors.

For the jitter transfer measurement, first use a default 5s Gate
time (the time spent at each measurement point) and 5s Settling
time (the time between jitter being applied and the
measurement beginning, during which the unit under test is
settling). Then increase to a 10s Gate time and 20s Settling time,
to optimize measurement accuracy against the overall
measurement duration. Automatic band filtering is used in the
jitter receiver, providing selection and measurement of the
relevant jitter components to provide accurate and repeatable
results.

You must perform a back-to-back calibration run before making
the jitter transfer measurement via the device-under-test.

Jitter transfer measurements are not available when the instrument is in
Thru Mode.
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Pre-Measurement Calibration

Connect the instrument in a loopback configuration
(Optical-to-Optical or Binary-to-Binary) and perform a
calibration cycle before making a jitter transfer measurement.

Set up the Transmitter and Receiver as required, before
completing this procedure. For example, when testing a
regenerator, set the Transmitter and Receiver to the same line
rate as the input line interface-under-test.

Add an optical attenuator between the IN and OUT ports of the
optical module, to keep optical power at optimum level. Check
optical power before making the measurement, to ensure
accuracy. For more information, see:

¢ “Measuring Optical Power" on page 231

Calibration
Mode

[ |
Measurement
Mode §

|

Switch on the instrument for at least 1 hour before starting a calibration
cycle. The climatic conditions must remain stable from switch-on until the
end of the measurement, for accurate results.
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To calibrate the instrument

1

Press <Smart Test>, choose Jitter Transfer then press
<Select>.

In the Input Mask setup area, select the number of Test
Points. Select a preset input mask or a user-defined mask
from the list, or select Edit User masks... to create/edit user
masks (for more information, see “Defining a User Mask" on
page 220).

Enter the mask frequency Start and Stop values (Hz).

Select the Settling and Gate (measurement period) timing
(sec).

5 In the Run Type field, select Calibration.

Select Start. The status of the calibration run is displayed.
When the calibration has finished, complete the jitter
transfer measurement (see “Jitter Transfer Measurement" on
page 228). You can select Stop to stop the calibration before
it has finished.

During calibration and measurement of jitter transfer the instrument goes
into a locked state. This stops the user from changing the instrument
settings which would make the calibration or measurement invalid. If you
want to perform measurements other than jitter transfer then select the
‘Release Instrument Lock’ button and proceed.

It is recommended that the maximum test period (from the start of
calibration to the end of the measurement) does not exceed 90 minutes,
otherwise the accuracy specification cannot be guaranteed.
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Jitter Transfer Measurement

Start the jitter transfer measurement within 10 minutes of completion of
the calibration cycle.

To measure jitter transfer

1

Remove the loopback configuration from the interfaces.
Connect the instrument to the device-under-test.

You can select a Pass Mask to compare the measurement
results with. Also, you can add an offset to the Pass Mask, by
selecting a preset Offset or entering a user-defined offset.

Select Start to make the measurement. The results are
provided in Graph (Gain versus Frequency) or Table format.
You can select Stop to stop the measurement.

Check there is a floppy disk in the drive. Select Save to save
the results. The filename will be automatically generated and
displayed in a dialog box. Click Close to close the dialog box.
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Viewing Jitter/Wander Measurement Results

You can view jitter and wander measurement results if the
instrument has jitter functionality fitted. The results shown
depend on the Test Function Mode (jitter or wander) selected.

Viewing Jitter Measurement Results

Jitter unlock (JUL) and jitter over range (JOR) are indicated by
the front panel jitter LED. Details of these jitter alarms are
given when you press the <Show More> key on the instrument’s
front panel, shown as general alarms. Also jitter alarms are
displayed on the results page (see below for details of how to
view the jitter results page).

The instrument displays the jitter hit results. Jitter hits are
detected when the programmable thresholds for positive and
negative jitter values are exceeded. The detector is reset when
the jitter level falls below 75% of the hit threshold. Positive and
negative jitter hit counts are also included in Trouble Scan.

‘Total’ and ‘Last Second’ amplitude results are displayed for
each of the active receiver measurement bandwidths.

To view Jitter results

1 Press <Menu>, choose Results > Jitter/Wander then press
<Select>.

2 Select the results required.

See “Monitoring Jitter on an SDH Signal" on page 168 for
information on setting up the receiver for jitter measurements.

JUL and JOR Alarm Conditions

Jitter Unload (JUL) can be set if the Jitter Receiver loses lock
while Measurements are being made. This can happen if Loss of
Line Clock occurs at the Binary Clock Input input, if the Line
Clock is outside the specified frequency range for the Line rate
or if Loss of Electrical Data occurs at the Binary Data Interface
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Input. JUL can also occur if there is Loss of Optical Data at the
Optical Data input, this causes LOS alarm to be set (in 'Optical
Data' jitter measurement mode), which automatically sets JUL.

The Jitter Overrange (JOR) is designed to prevent
measurements being presented to the user if the instrument is
measuring in a non-linear state due to high input Jitter levels.
The 'HP Filters Off' path is the most likely to detect excessively
high input jitter levels and is kept running even when High Path
Filters is selected. This means that the JOR alarm may be
raised, even though Jitter results displayed on screen may are
within the specified range. If JOR is asserted, try increasing the
Jitter measurement range until JOR is de-asserted.

Viewing Wander Measurement Results

Wander reference unlock is indicated on the Results page and
when you press the <Show More> key on the instrument’s front
panel. The instrument displays Alarm Seconds, Time and
Amplitude results.

TIE (Time Interval Error) represents the time deviation of the
clock signal under test, relative to the reference source.
Real-time TIE results are displayed during a measurement
period. MTIE (Maximum Time Interval Error) is the largest
peak-to-peak TIE observed during the measurement period.

The Time/Amplitude results (TIE/MTIE) include TIE, +ve Peak,
-ve Peak, Peak-Peak, Frequency Offset, Frequency Drift.

External PC software is available that provides off-line analysis
of MTIE/TDEV (Time Deviation) wander measurements.

To view Wander results

1 Press <Menu>, choose Results > Jitter/Wander then press
<Select>.

2 Select the results required.

See “Monitoring Wander on an SDH Signal" on page 169 for
information on setting up the receiver for wander
measurements.
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Measuring Optical Power

You can continuously measure the optical power of the optical
signal connected to the selected (active) Optical In port.

This procedure assumes that you have connected the optical
input signal to the Optical In port and set up the SDH receiver.

> To measure optical power

1 Press <Menu>, choose Results > Signal Quality > Optical
Power then press <Select>.

2 If your instrument has the dual wavelength featured fitted,
set Wavelength to 1310 nm or 1550 nm.

The green portion of the colored bar shows the power range for accurate BER
measurement. The blue portion indicates power levels beyond the receiver’s
operating range for accurate BER measurement. If the power level is too high and
reaches damage level the colored bar turns red.
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Measuring Frequency

The frequency of a valid receive signal is continuously
measured and available for display (independent of any test
period). During signal loss, the measurement is disabled and the
results invalidated.

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

This procedure assumes that the test signal has been connected
to the appropriate optical or electrical input port and that the
receiver signal rate has been set.

To measure frequency

¢ Press <Menu>, choose Results > Signal Quality > Frequency
Meas then press <Select>.
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Viewing the ITU Analysis of SDH Errors and Alarms

You can view the ITU analysis of errors and alarms.

Make sure the bit rate, line code, input operating level and
termination settings match the network element being tested.
Also make sure that the receive SDH framing structure and
payload are set correctly.

For more information on these standards, see:

¢ “Introducing ITU Performance Analysis" on page 586

To view the ITU analysis of results

1 Press <Menu>, choose Results > Performance Analysis then
press <Select>.

2 Set the G- or M-series Analysis Type as required.

All supported types of analysis are available during a measurement. The
measurement will not be affected if you switch between the different
results provided.
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Measuring Service Disruption Time in an SDH Network

You can measure the time it takes (service disruption time) for
the automatic protection switch (APS) circuit to detect and
activate the standby equipment when a fault occurs. Protection
switching allows the network to continue earning revenue even
when equipment fails.

For more information, see “Test Configuration for Measuring
Service Disruption Time" on page 683.

You can deliberately invoke a protection switch in a network
carrying a PRBS by generating a burst of PRBS errors.

p  To view disruption time

1 Press <Menu>, choose Results > Network Measurements >
Service Disruption then press <Select>.

Press <Run/Stop>.
3 Verify error-free reception of the PRBS test pattern.

4 Invoke a protection switch on a working section of the
transmission system that is transporting the PRBS. The
instrument will display the service disruption results.

You can deliberately invoke a protection switch in a network carrying a
PRBS by generating a burst of PRBS errors. You can simulate a node
failure by removing the power from the transmission element, or you can
simulate fiber break by disconnecting a fiber. For background information,
see “Service Disruption" on page 682.
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Service Disruption Test Results

The instrument provides three separate results:

* Longest: The duration of the longest error burst detected
during the test

¢ Shortest: The duration of the shortest error burst detected
during the test

¢ Last: The duration of the most recent error burst detected
during the test

When you press the <Run/Stop> key at the beginning of a
protection-switching time test, all result fields are reset to 0 ms.

When the protection switch is triggered, the duration of the
resulting error burst is measured and displayed.

For the system under test to pass, a single error burst of
duration less than 50 ms should be detected. Detection of a
single error burst is indicated by an identical value being
displayed in the three result fields.

Three separate results are provided because some transmission
systems exhibited a characteristic similar to switch-bounce
during a protection-switching event. This results in multiple
distinct error bursts being present on the received test pattern.
By providing three separate results, the instrument’s service
disruption measurement clearly identifies the presence of this
unwanted operating characteristic.

Other additional measurement features include:

* Relative timestamping of the beginning and end of each
service disruption event.

e History: A record of the first ten service disruption
measurements.

While an Alarm Indication Signal is not strictly a pure
protection-switching measurement, it is closely tied to these
types of measurements as it is activated as a result of any
physical layer failure, such as a fiber break.
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Measuring GFP, LAPS and Ethernet over SDH

If your instrument has Next Generation SDH functionality, you
can monitor GFP, LAPS and Ethernet measurements in a SDH
signal.

Viewing GFP, LAPS and Ethernet measurements

You can monitor measurements in an SDH signal during testing.

Refer to the Specifications, on the CD-ROM for full details of
measurements. You can view measurements on the display as
Total or Last Second counts.

> To view the GFP and LAPS measurements

1 Press <Menu>, choose Results > Network Measurements>
GFP/LAPS then press <Select>.
2 Select the appropriate tab.

3 Select the Error Type if available.

[ 2 To view Ethernet measurements

1 Press <Menu>, choose Results > Network Measurements >
Ethernet then press <Select>.
2 Select the appropriate tab.

3 Select the Error Type if available.
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This chapter tells you how to set the instrument interfaces, to
match the network being tested, and how to view results.
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Setting up the SONET Transmitter

User Guide

Physical

“Optical Connector Safety Information" on page 61

“Setting Up the SONET Transmit Interface" on page 241
“Selecting the SONET Transmit Clock Source" on page 246
“Adding Frequency Offset to the SONET Signal" on page 247
“Generating Jitter on a SONET Signal" on page 248
“Generating Wander on a SONET Signal" on page 249

Overhead

“Generating Trace Messages" on page 251
“Generating Synchronization Status Messages" on page 252
“Generating Path Signal Labels" on page 253

“Generating Automatic Protection Switching (APS)
Messages" on page 254

“Generating Active Automatic Protection Switching (APS)
Messages" on page 258

“Editing SONET Overhead Bytes" on page 256
“Setting Up SONET Overhead Sequences" on page 260

“Inserting Messages into the Data Communications Channel
(DCC)" on page 263

Payload

“Setting Up Mixed Mappings" on page 279

“Generating STS-1 SPE and Concatenated Payloads" on
page 272

“Transmitting SONET Tributary Payloads" on page 280
“Setting Up GFP/LAPS Transmit Interface" on page 268

“Generating Payloads for Ethernet over SONET (EOS)" on
page 282
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¢ “Inserting an External DSn Payload into a SONET Signal" on
page 284

e “Transmitting a DSn Payload into a SONET Signal" on
page 285

* “Inserting an External PDH Payload into a SONET Signal" on
page 286

e “Transmitting PDH Payloads in a SONET Signal" on page 287

Errors/Alarms, Trigger Outputs and Pointer Movement

¢ “Adjusting SPE or VT Pointer Values" on page 264
¢ “Adding SONET Errors and Alarms" on page 288

¢ “Adding GFP, LAPS and Ethernet Errors and Alarms" on
page 289

¢ “Adding Runt and Jumbo Frames" on page 290

¢ “Adding Alarm Stress" on page 291

e “Selecting SONET Transmitter Trigger Output" on page 292
¢ “Switching Off All Test Function Features" on page 293
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Setting Up the SONET Transmit Interface

You can set up the interfaces to transmit optical or electrical
SONET signals.

For more information, see:

e “Setting up the Optical SONET Transmit Interface" on
page 242

e “Setting up the Electrical SONET Transmit Interface" on
page 242

* “Transmitting an Unframed Signal" on page 243

¢ “Coupling the Receiver to the Transmitter Settings" on
page 245

¢ “Storing and Recalling Instrument Settings" on page 335
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Setting up the Optical SONET Transmit Interface

SONET optical signals are output on the Optical Out connectors.

Make sure the transmit interface settings match the network
equipment.

The transmitter and receiver can operate independently, or they can be
coupled. For more information, see “Coupling the Receiver to the
Transmitter Settings" on page 245.

Also, on power up the transmitter will re-establish the laser settings
(enabled or disabled) that existed prior to the last power down.

Always switch off the laser before connecting or disconnecting optical
cables. Read the laser warning information before switching ON the laser.
Laser status is always shown at the bottom right of screen.

To set up the optical SONET Transmit interface

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
Physical then press <Select>.

2 Set the Signal Mode to be SONET.

3 Select a Signal Rate. All SONET line rates are output optically
except for STS-1 and STS-3, which are output electrically.

4 Select a Wavelength (if dual wavelength option is fitted).

b Select the Laser On checkbox (the Laser-ON message
appears in the Status: line at the bottom of the screen).

Setting up the Electrical SONET Transmit Interface

SONET electrical STS-1 and STS-3 signals are output on the
SONET/SDH BNC Out port.

Make sure the transmit interface settings match the network
equipment being tested.
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The transmitter and receiver can operate independently, or they can be
coupled. For more information, see “Coupling the Receiver to the
Transmitter Settings" on page 245.

> To set up the electrical SONET Transmit interface

1

Press <Menu>, choose Tx/Rx > Transmitter Settings >
Physical then press <Select>.

2 Set Signal Mode to SONET, then set the rate to STS-1 or

STS-3. This is automatically output electrically.

Transmitting an Unframed Signal

You can transmit an signal which has no framing and is simply a
repeating pattern. The patterns can be inverted or
non-inverted.

> To transmit an unframed signal

1

Sl RARWwN

User Guide

Press <Menu>, choose Tx/Rx > Transmitter Settings >
Physical then press <Select>.

Set the Signal Mode to Unframed.
Select a Signal Rate.

Select the Pattern tab.

Select the Pattern and its polarity.
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PRBS Polarity

The definition of PRBS polarity may differ between ITU-T
Recommendation 0.150 and common practice in the USA. This
is illustrated by the table below.

Pattern

ITU-T

USA

PRBS9
PRBS11
PRBS15
QRSS
PRBS23
PRBS31

Non-inverted
Non-inverted
Inverted
Non-inverted
Inverted

Inverted

Non-inverted
Non-inverted
Non-inverted
Non-inverted
Non-inverted

Inverted

Note that a non-inverted 2"-1 PRBS will produce a longest run
of n-1 zeros in the PRBS sequence and inverted sequence
produces a longest run of n zeros in the PRBS sequence.

You can select PRBS polarity to be inverted or non-inverted. For
all signal types except SONET, either ITU or non-ITU is
displayed beside your selection to indicate if it conforms to

ITU-T 0O.150.
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Coupling the Receiver to the Transmitter Settings

You can set up the instrument so that the receiver will
automatically configure to the transmitter’s settings.

> To couple the receiver to the transmitter settings

1 Press <Menu>, choose Tx/Rx > Coupling then press
<Select>.
2 Select Copy Tx to Rx.

3 Select Close.

p  To switch off coupling

1 Press <Menu>, choose Tx/Rx > Coupling then press
<Select>.

2 Select Switch Coupling Off.
3 Select Close.
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Selecting the SONET Transmit Clock Source

You can reference the transmitter’s timing to an internal,
external or recovered clock source.

> To select the transmit clock source
1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
Physical then press <Select>.
2 Select a Clock Source.

3 Select a Clock Format if you are using an external clock
source.
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Adding Frequency Offset to the SONET Signal

You can apply frequency offset to a signal, regardless of the
selected clock source. Offset can be applied while
measurements are taking place.

> To add frequency offset to a signal

1 Press <Menu>, choose Test Functions > Frequency Offset
then press <Select>.

2 Select Line Offset, then enter the required offset by editing
the frequency offset value.

3 Select the Enable Offset checkbox, then press <Select> to
switch on the offset.
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Generating Jitter on a SONET Signal

You can add jitter to the transmitted SONET signal, if the
instrument has jitter functionality fitted.

Make sure interface settings match the network equipment. This
procedure assumes you have already set up the SONET signal.

To generate jitter
g J
1 Press <Menu>, choose Test Functions > Jitter/Wander then
press <Select>.
Set the transmit Mode to Jitter.

3 In the Jitter setup field, select the jitter Source (Internal or
External). For an External jitter source, connect the
external source to the External Modulation Input connector.

4 For an Internal jitter source, enter the Modulation
Frequency (Hz) and the Amplitude (UI). Press the <Select>
key when you have finished.
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Generating Wander on a SONET Signal

You can add wander to the transmitted signal, if the instrument
has jitter fitted.

Make sure interface settings match the network equipment. This
procedure assumes you have already set up the SONET signal.

p  To generate wander
1 Press <Menu>, choose Test Functions > Jitter/Wander then
press <Select>.
2 Set the transmit Mode to Wander.

3 In the Wander setup field, select the Modulation Frequency
(Hz) and the Amplitude (UI). Press the <Select> key when
you have finished.

Wander generation is not available when the instrument is in Thru Mode
or OTN.
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Generating SONET Overhead Signals

You can use the procedures on the following pages to transmit
section, line or path signals (they include trace messages,
synchronization status messages, signal labels and APS
messages). You can also edit and transmit overhead bytes and
send messages in the Data Communications Channel (DCC).

SONET digital
cross-connect
VT system VT
assembly disassembly
SONET SONET
regenerator regenerator
: >
Tributary: = SONET terminal 3 SONET terminal  : Tributar:
signals : multiplexer > > > multiplexer : signalsy

1
1
1
|
N} (N

: A L) i L
Section span ! Section span

i Section span :
’ \ Line span [
\E
Path o

Line span

\ A

For more information, see:

¢ “Section Overhead (SOH)" on page 641
¢ “Line Overhead (LOH)" on page 642

¢ “SONET Concepts" on page 637
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Generating Trace Messages

You can check for continuity between the transmitting and
receiving ends of a section, STS path or VT path by transmitting
a message in the JO, J1 or J2 byte.

The message format can be 16-byte CRC-7 or 64-byte non-CRC.

To generate a J0, J1 or J2 trace message

1 Press <Menu>, choose Overhead Setup > Trace Messages
then press <Select>. Select the required tab.

2 Select the JO, J1 or J2 byte format as required.

3 Select the trace message field, then press <Select>.

4 Select a trace message from the drop down menu or select
Edit Field then enter a new trace message using the keypad.

If you selected a 16 byte formatted message, you can only edit
15 bytes, the 16th byte is used for frame alignment and CRC
bits.

If you selected a 64 byte formatted message, you must
terminate the message with CR and LF for the 63rd and 64th
bytes. The CR and LF characters are selected by cycling the
“1” key.
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Generating Synchronization Status Messages

You can transmit synchronization status message in bits 5 to 8
of the S1 byte.

> To generate a S1 synchronization status message
1 Press <Menu>, choose Overhead Setup > Labels then press
<Select>.

2 Select Synchronization Status S1, then select a message as
required. When you select a message, its binary value is
automatically displayed.

For more information, see:

¢ “Synchronization Status Messages (S1 bits 5 to 8)" on
page 648
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Generating Path Signal Labels

You can assign a STS path signal label to the C2 byte to reflect
the current SPE payload mapping. Or, you can assign the VT
path overhead signal label to bits 5 to 7 of the V5 byte to reflect

the current tributary payload mapping. Messages comply with
ITU-T G.783.

> To generate an STS or VT path signal label

1 Press <Menu>, choose Overhead Setup > Labels then press
<Select>.

2 Select STS (C2) or VT (V5), then select a label from the drop
down menu. When you select a label, its binary value is
automatically displayed.

For more information, see:
e “C2 Byte Mapping" on page 650
e “V5 (bits 5 to 7) Signal Label" on page 634
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Generating Automatic Protection Switching (APS) Messages

You can check a network equipment’s ability to switch to a
standby line (to maintain service when a failure is detected).
Switching is controlled by messages provided by the K1 and K2
bytes.

APS occurs when there is signal failure, signal degradation, or
in response to commands from a local terminal or remote
network manager.

You can transmit linear or ring APS messages, the instrument
will display the code and a description of the message being
transmitted.

The following procedure assumes that you have already set up
SONET signal rate.

For more information, see:

¢ “Linear APS Messages (Telecordia GR-253-CORE Issue 3)" on
page 644

¢ “Ring APS Messages (Telecordia GR-1230)" on page 646.

To generate a ring APS message

1 Press <Menu>, choose Overhead Setup > APS Messages
then press <Select>.

2 Set the Topology to Ring (GR-1230).

3 Select New Message K1 Bits 1->4, then select the APS
condition.

4 Select New Message K1 Bits 5->8, then select the destination
node.

b Select New Message K2 Bits 1->4, then select the source
node.

6 Select New Message K2 Bits 5, then select the path.

7 Select New Message K2 Bits 6->8, then select the appropriate
status information.

8 Select Transmit New Message.
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To generate a linear APS message

1

Press <Menu>, choose Overhead Setup > APS Messages
then press <Select>.

2 Set the Topology to Linear (GR-253).

Select New Message K1 Bits 1->4, then select the APS
condition.

Select New Message K1 Bits 5->8, then select the working
channel.

Select New Message K2 Bits 1->4, then select the bridged
channel.

Select New Message K2 Bits 5, then select the APS
architecture.

Select New Message K2 Bits 6->8, then select the appropriate
status information.

Select Transmit New Message.
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Editing SONET Overhead Bytes

You can assign values to overhead bytes. You access the bytes by
selecting the appropriate STS channel number. For OC-12,
0C-48 or 0OC-192, you access the appropriate STS-3# and
STS-1#.

You cannot use Overhead Setup to edit the H1 to H3 pointer bytes, the B1,
B2 or B3 BIP bytes (as these are calculated values), or the J0 or J1 section
and path trace message bytes.

The instrument’s Test Function features interact with overhead
byte values set using the Overhead Setup feature.

¢ If the Test Function Error Add (REI-L and REI-P), Alarm
Add (all alarms) or Section/Line DCC Insert feature is active,
any byte values generate from these features will override the
values previously assigned using Overhead Setup.

e If the Test Function Error Add (Entire Frame and Al, A2
Frame) feature is active, it will act on the framing byte values
previously assigned using Overhead Setup.

The following procedure assumes that you have already set up
SONET signal rate.

To edit SONET overhead bytes

1 Press <Menu>, choose Overhead Setup > Byte Setup then
press <Select>.

2 Select the required STS Channel Number.

3 Edit the overhead bytes. For more information, see “Editing
Bytes" on page 257.

Note that the Test Path (POH) bytes shown correspond to the channel you
have selected on the Receiver Settings page and are not necessarily the
path bytes associated with the transport overhead bytes currently on
display.
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Editing Bytes

You can use the following procedures to edit overhead bytes.

To edit a byte using the keypad

1 Use the arrow keys to select the overhead byte for editing.

2 Use the keypad to key in the new value in hexidecimal (0 to 9
and A to F).

3 Press <Select> (current byte value is replaced by new value).
Or press <Cancel> if you want to continue using the current
byte value.

To edit a byte using Edit Field from the popup menu

1 Use the arrow keys to select the overhead byte for editing.

2 Press <Select>, then use the arrow keys to select Edit Field
from the popup menu.

3 Press <Select>, then use the keypad to key in the new value
in hexidecimal (0 to 9 and A to F).

4 Use the arrow keys to select the next digit (if it requires
editing).

b Press <Select> (current byte value is replaced by new value).
Or press <Cancel> if you want to continue using the current
byte value.

To restore the default value of an individual overhead byte

1 Use the arrow keys to select the overhead byte for editing.

2 Press <Select>, then press <Select> again to select the
default value from the popup menu.

To restore the default value of all overhead byte

1 Press <Menu>, choose Overhead Setup > Restore Defaults
then press <Select>.

2 Select Yes, then press <Select> to restore the default values
to all overhead bytes.
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Generating Active Automatic Protection Switching (APS) Messages

Active Automatic Protection Switching (APS) provides
emulation functionality that sets the values of K1 and K2 based
on the K1 and K2 values in the received signal.

For more information, see:

* “Generating Automatic Protection Switching (APS)
Messages" on page 254

In linear APS mode, you can transmit active or passive APS
messages. In passive mode, you can set up any values in the
transmitter in the K1 and K2 bytes, independent of the receiver.
In active mode, the K1 and K2 byte setting in the transmitter is
dependant on the K1 and K2 bytes setting in the received signal.
You can select between two types of active APS. These are
unidirectional mode and bidirectional mode and the values in
the transmitter K1 and K2 bytes are set up according to the
following table.

APS Mode RXK1 TXK1 TX K2

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

where xxxx is any 4-bit binary value, user is a user
programmable bit and yyyy is any non-zero 4-bit binary value.
As an example of how to use the table, in unidirectional mode, if
bits 5 to 8 in the K1 byte in the received signal has xxxx as its
value then the transmitter sets up the K1 byte as all zeros, the
K2 byte, bits 1 to 4, as xxxx; you can set bit 5 and bits 6 to 8 have
100 in them.
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The following procedure assumes that you have already set up a
SONET signal rate.

> To generate a linear active APS message

1 Press <Menu>, choose Overhead Setup > APS Messages
then press <Select>.

2 Set the Topology to Linear (G.783) and select Active
(Unidir).

3 Select New Message K1 Bits 1->4, then select the APS
condition.

4 Select New Message K1 Bits 5->8, then select the working
channel.

b Select New Message K2 Bits 1->4, then select the bridged
channel.

6 Select New Message K2 Bits 5, then select the APS
architecture.

7 Select New Message K2 Bits 6->8, then select the appropriate
status information.

8 Select Transmit New Message.
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Setting Up SONET Overhead Sequences

You can insert a sequence of values into a group of SONET
overhead bytes (an overhead channel). A sequence consists of
up to 256 different elements, each element being the
appropriate number of bytes for the selected location.

Sequence Channels SONET overhead bytes

9-byte channels D4-D12

6-byte channels A1-A2 for STS-3 to 0C-192

3-byte channels D1-D3

2-byte channels A1-A2 for STS-1, H1-H2, K1-K2, M0-M1 (except

0C-192 when M1MO preference selected)

Single byte channels (LOH)  S1, H3, M1 (except 0C-192, MTMO preference
selected), E2, unused bytes

Single byte channels (STS ~ J1, C2, G1, F2, H4, F3, K3, N1
POH)

Each element can be transmitted for a variable number of
frames, up to 65535. This sequence can then be transmitted as a
single run or repeated indefinitely.

The sequence must be stopped before the user can change the
value of any element or the number of frames for any element.

You can use the sequences to check that your equipment deals
with these bytes in the required way. The setup of these bytes
may differ from one manufacturer to the next.

This procedure assumes that you have set up the transmitter to
transmit a SONET signal.
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> To set up an overhead sequence
1 Press <Menu>, choose Overhead Setup > Sequence
Generation then press <Select>. Select the Channel tab.

2 Select the Network Standard to define the bytes in which the
sequence should run.

Select the Change... field.
4 Select the A1A2 Boundary Function.

Move to the fields in the SONET overhead and press <Select>
to choose the sequence channel. (When selected, the button
is pushed in). Select Close.

> To set up sequence generation

1 Press <Menu>, choose Overhead Setup > Sequence
Generation then press <Select>. Select the Sequence Setup
tab.

Overhead Setup - Sequence Generation

Channel | Sequence Setup |
Sequence Element 1 F'rev| Ne:{t|
Clear &ll| Increment All|
Element|Frames A1AZ
L] 0 [0oDOQODODODD|
2 ] 0 [noooooonooon|
3] 0| (000000000000
4 ] i]] 000000000000
5] 0| (000000000000
& || 0 [0oDOQODODODD|
7] 0 [noooooonooon|
g || 0| (000000000000
Execution Single «| Transmit |

2 Select the Sequence Element (values between 1 and 256).
The selected element is displayed. You can move through the
elements by selecting Prev and Next.
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3 Enter the number of frames you want the sequence to run for
and also the sequence value for that set of frames. (After
each entry press <Select>).

4 In the Execution field select Single or Repeat and select the
Run Sequence checkbox to start the sequence running.

A1A2 Boundary Function

The Al and A2 bytes provide a frame alignment pattern (Al =
F6h and A2 = 28h). In a SONET signal, six of the bytes at the
boundary between the A1 and A2 bytes contain the bytes from
the STS-3 channels as in the following table:

STS-3n
STS-3 channel # n-2 n-1 n 1 2 3
Overhead byte AT#3  AT#3  AT#3  A2#1 A2#1 A2#1

For example, in the case of an STS-12 signal:

STS-3 channel # 2 3 4 1 2 3

Overhead byte AT#3  AT#3  ATH#3  A2#1 A2#1  A2#1

A network element will use some of these bytes (which ones are
not defined in the standards, so will vary between
manufacturers) to gain and maintain frame synchronization.
Therefore the ability to stress test across the boundary is
necessary to verify a correct synchronization algorithm within a
network element.

The instrument allows you to generate a sequence in the six
bytes at the A1A2 boundary as in the table above (select A1A2
Boundary) or in a selected channel (select A1A2 Channel
Associated). A1A2 Channel Associated puts the sequence in
the three Al and three A2 bytes of the STS-3 channel you have
selected.
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Inserting Messages into the Data Communications Channel (DCC)

You can insert network management messages into the section
DCC or the line DCC of a SONET signal.

> To insert a message into the DCC of a SONET signal

1 Press <Menu>, choose Test Functions > DCC/GCC
Drop/Insert then press <Select>.

2 In the Transmitter Insert field, select the DCC channel.
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Adjusting SPE or VT Pointer Values

You can check network equipment’s ability to handle
adjustments to SPE or VT pointer values. Pointers compensate

for frequency and phase differences between VTs and STS-ns in
the SONET frames.

Adjustments to pointer values can occur at random, can be
periodic or can occur in bursts. Pointer values can also be
individually adjusted. Pointer adjustments are byte wide, and
can cause significant amounts of jitter on payload signals.

For more information, see:

e “Selecting a Burst of SPE or VT Pointers" on page 265
¢ “Selecting a New SPE or VT Pointer" on page 266

¢ “Selecting SPE or VT Pointer Offset" on page 267
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Selecting a Burst of SPE or VT Pointers

You can have an incrementing, decrementing or alternating
burst of pointer values.

The burst size is 1 to 10 for STS and STS-Nc pointers and 1 to 5
for VT-1.5 and VT-2 pointers.

An alternating burst results in a movement in the same
direction for the burst size specified (that is, if burst size 7 is
selected then all 7 movements are in the same direction). The
generated burst is in the opposite direction to the previous
burst. The interval between movements within a burst is 500 us
for STS-N pointers and 2 ms for VT pointers.

Use Burst Size to select the size of the burst. If, for example, you
choose 5 the pointer value will be stepped 5 times in unit steps.
That is, O (start value), 1, 2, 3, 4, 5 (final value).

The following procedure assumes that you have already set up
SONET signal rate and payload.

[ 2 To transmit a burst of SPE or VT pointer values
1 Press <Menu>, choose Test Functions > Pointer Adjustment
then press <Select>.
Set Pointer to SPE or VT and then select Burst.
Select the required Burst Type.

Select the Burst Size using the edit offset feature.

[ B — R 7~ B L]

Select the Transmit Pointer Burst.
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Selecting a New SPE or VT Pointer

You can select any pointer value in the valid range for the
selected pointer. The new pointer value is transmitted with or
without a New Data Flag. The current pointer value is displayed
for information purposes.

Pointer Type Range
STS 0to 782
VT-1.5 0to 103
VT-2 0to0 139

> To select a new SPE or VT pointer
1 Press <Menu>, choose Test Functions > Pointer Adjustment
then press <Select>.
Set Pointer to SPE or VT and then select New Value.
Select the New Pointer Value, using the edit offset feature.

Select the New Data Flag checkbox if required.

[Z 3 B — T U X )

Select Transmit New Pointer to transmit the new pointer
value (the payload jumps to the new position).
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Selecting SPE or VT Pointer Offset

You can frequency offset the Transmitter output Signal Rate or
the STS rate, relative to each other to produce pointer
movements. If you offset the VT pointer, an 87:3 sequence of
pointer movements is generated.

Pointer Offset is not available if you are currently adding frequency offset
to the SONET signal or the payload.

Pointer Type Line Rate STS Payload (VC) Rate
STS Constant Offset

STS Offset Constant

VT Constant Constant

VT Offset Tracks Line Rate

p  To add SPE or VT pointer offset
1 Press <Menu>, choose Test Functions > Pointer Adjustment
then press <Select>.
2 Set Pointer to SPE or VT, then select Pointer Offset.

Select the Offset value (in the range +/— 100 ppm), using the
edit offset feature.

4 Select Offset Applied to, then select Line or Payload.
Select the Enable Offset checkbox.
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Setting Up GFP/LAPS Transmit Interface

If your instrument has Next Generation SONET functionality,
you can set up an Ethernet over SONET signal using either GFP
or LAPS framing protocols. In both cases you can use the
parameters defined by the relevant protocol specification or set
your own custom parameters. Once the GFP or LAPS headers
have been set up you can set the Ethernet payload.

The following procedures assume that you have already set up
the SONET signal rate on the transmitter.
For more information, see:

e “Transmitting GFP Signals using G.7041 Protocol" on
page 268

¢ “Transmitting a Custom GFP Signal" on page 269
e “Transmitting LAPS Signals using X.86 Protocol" on page 270
e “Transmitting a Custom LAPS Signal" on page 270

¢ “Generating Payloads for Ethernet over SONET (EOS)" on
page 282

Transmitting GFP Signals using G.7041 Protocol

You must set up the SONET transmitter before setting up the
GFP header.

To transmit a signal using G.7041 (GFP) protocol

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
GFP/LAPS then press <Select>.

2 Select the GFP Transport Protocol.

3 Select the G.7041 protocol.

4 Select the Payload Type Identifier (PTI), The PTI is always
interpreted as meaning User Data frames (PTI=000) or Client
Management Frames (PTI=100).

b Select the Payload FCS Identifier (PFI), The PFI can be set to
On or Off.

6 Select the Extention Header Identifier (EXI), The EXI can be
set to Null or Linear Frame. If EXI is set to Linear Frame you
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can also set the Channel Identifier (CID). The CID is a
numeric identifier ranging from 0 to 225.

Select the User Payload identifier (UPI) and associated
values. If the UPI is set to Transparent you can also set the
Number of Super Blocks. Transparent mode is only available
when the selected mapping is STS-48c.

Set the Ethernet Settings and complete the payload settings.
See “Generating Payloads for Ethernet over SONET (EOS)" on
page 282.

Transmitting a Custom GFP Signal

You must set up the SONET transmitter before setting up the
GFP header.

To transmit a custom GFP signal

1

Press <Menu>, choose Tx/Rx > Transmitter Settings >
GFP/LAPS then press <Select>.

Select the GFP Transport Protocol.

3 Select the Custom Protocol Attributes.

Select the Payload Type Identifier (PTI), The PTI is always
interpreted as meaning User Data frames or Client
Management Frames and can be configured to any 3 bit
value.

Select the Payload FCS Identifier (PFI), The PFI can be set to
On or Off.

Select the Extention Header Identifier (EXI), The EXI can be
set to Null or Linear Frame. You can also enter a value from
the range 0000 to 1111. If EXI is set to Linear Frame you can
also set the Channel Identifier (CID). The CID is a numeric
identifier ranging from O to 225.

Select the User Payload identifier (UPI) and associated
values. If the UPI is set to Transparent you can also set the
Number of Super Blocks. If the PTI=100 the UPI can be
configured to mean Client Signal Fail, either Loss of Client
Signal (0000 0001) or Loss of Character Synchronization
(0000 0010).
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Set the Ethernet Settings and complete the payload settings.
See “Generating Payloads for Ethernet over SONET (EOS)" on
page 282.

Transmitting LAPS Signals using X.86 Protocol

Yo

u must set up the SONET transmitter before setting up the

LAPS header.

> To transmit signal using X.86 (LAPS) protocol

1

Press <Menu>, choose Tx/Rx > Transmitter Settings >
GFP/LAPS then press <Select>.

2 Select the LAPS Transport Protocol.
3 Select the X.86 protocol.

Select the Scrambler. The Scrambler can be either Enabled
or Disabled.

Select the Rate Adaption Octets. If enabled, enter the
number of octets.

Set the Ethernet Settings and complete the payload settings.
See “Generating Payloads for Ethernet over SONET (EOS)" on
page 282.

Transmitting a Custom LAPS Signal

You must set up the SONET transmitter before setting up the
LAPS header.

> To transmit a custom LAPS signal

1

Press <Menu>, choose Tx/Rx > Transmitter Settings >
GFP/LAPS then press <Select>.

2 Select the LAPS Transport Protocol.
3 Select the Custom Protocol Attributes.

Select the Service Access Point Identifier (SAPI). The SAPI
can be any 4 digit hexadecimal value.

Select the Address. The address can be any 2 digit decimal
value.
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6 Select the Control. The control can be any 2 digit decimal
value.Select the FCS Length. The length can be either 32 or
16 bit.

71 Select the Scrambler. The Scrambler can be either Enabled
or Disabled.

8 Select the Rate Adaption Octets. If enabled, enter the
number of octets.

9 Set the Ethernet Settings and complete the payload settings.
See “Generating Payloads for Ethernet over SONET (EOS)" on
page 282.
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Generating STS-1 SPE and Concatenated Payloads

You can transmit 34 Mb/s, DS3 and bulk-filled payloads in a
STS-1 SPE or you can bulk-fill concatenated STSs.

52 Mbis

OC-/STS-n 5TS-Teoc =— STS-TEEC |y

o 40 Gbis SPE

\ STS-{glcm— STSH%2c )

SPE

STS-4c

sPE |

i I
| SToote k. STE2k [

SPE

Painter Processing

§TSn n=1or3
0OC-n  n=1,3 12 48, 182 or 768.

For more information, see:

¢ “Setting Up Mixed Mappings" on page 279

Bulk Filled

Bulk Filled

Bulk Filled
GFF LAFS

Bulk Filled
GFF LAFS

Bulk Filled
GFF LAFS

Bulk Filled
GFF LAPS

Bulk Filled
GFF LAPS

Bulk Filled
GFF LAPS
Ed Async
Bulk Filled

Bulk Filled
OS54 Async
D51 Fleat
Byte Synox

¢ “Generating STS-1 SPE Payloads" on page 273

¢ “Generating Concatenated Payloads" on page 275
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Generating STS-1 SPE Payloads

A framed or unframed DS3 (44 Mb/s) or 34 Mb/s signal can be
asynchronously mapped into a full STS-1 SPE payload, or you
can bulk fill the STS-1 SPE. If you are using a bulk-filled
payload, you can choose to overwrite all bytes including or
excluding the fixed stuffing bytes. (Press <Menu>, choose
System > Preferences then press <Select>.)

Signal Framing Payload Structure

DS3 C-bit, M13  DS1,2 Mb/s, 56 kb/s, 64 Kb/s, N x 56/64 kb/s
34 Mb/s ITU-TG.751 8 Mb/s, 2 Mb/s or 64 kb/s

If you are transmitting a framed signal it can be structured or
unstructured. With structured (or channelized) DS3 and E3
signals, you will need to select test patterns for the foreground
(test) channel and background (non-test) channels in the
payload. The test patterns can be inverted or non-inverted.

If you are transmitting an OC-3/STS-3 signal (or greater), you
will also need to select a pattern for the background STS-1s.

For more information, see:

¢ “PRBS Polarity" on page 278

This procedure assumes that you have set up the SONET signal
rate and pattern.

To insert DS3 or 34 Mb/s in a STS-1 SPE in a SONET signal

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
SONET then press <Select>.

2 Set the Mapping Structure to Preset.

3 Set the Foreground Channel Mapping to STS-1, DS3 or 34
Mb/s, using the drop down box and/or the mapping diagram.

4 Select the Channel that is to carry the DS3 or 34 Mb/s
payload by selecting the appropriate STS number.
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Mapping Structure Freset v|
Foregraund Channel
Mapping _STS-1 ~ |( 3dMnis I |
STS3  §TS1
[ [y
WT-Grp WT

5 If you are transmitting an STS-3 signal (or greater), select
Background Settings then select a pattern for the
background STSs.

6 Press <Menu>, choose Tx/Rx > Transmitter Settings >
PDH/DSn then press <Select>. Select a framed or unframed
DS3 or 34 Mb/s payload.

For 34 Mb/s framed or unframed signals, see “Setting up the
PDH Transmitter" on page 441.

For a DS3 framed or unframed signals, see “Setting up the
DSn Transmitter" on page 487.

You can view a summary of the setup at the bottom of the
screen.
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Generating Concatenated Payloads

A concatenated bulk filled payload can be transmitted in a
SONET signal. This type of payload reduces test times by testing
the entire bandwidth in one go. If you are using a bulk-filled
payload, you can choose to overwrite all bytes including or
excluding the fixed stuffing bytes. (Press <Menu>, choose
System > Preferences then press <Select>.)

This procedure assumes you have selected the OC-48 signal rate
and a test pattern.

SONET Signal
0c-3 0C-12 0C-48 0C-192

STS-3c SPE STS-3c SPE STS-3c SPE STS-3c¢ SPE
STS-12¢ SPE  STS-12¢ SPE STS-12c SPE
STS-48c SPE  STS-48c SPE
STS-192¢ SPE

For more information, see:
¢ “PRBS Polarity" on page 278.

¢ “Reduced Test Time with Concatenated Payloads" on
page 277

To insert a concatenated payload into an OC48

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
SONET then press <Select>.
Set the Mapping Structure to Preset.

Select a concatenated payload, using the drop down box
and/or the mapping diagram.

4 Select the Channel that is to carry the concatenated payload
by selecting the appropriate STS.
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NOTE You can view a summary of the setup at the bottom of the

screen.
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Reduced Test Time with Concatenated Payloads

Bulk filled and concatenated (contiguously structured)
payloads carry entire broadband services with no structured
mapping or channelization. These types of payload reduce test
times (see table below) by testing the entire bandwidth in one
go.

Concatenation is the linking together of various data structures, for
example two channels joined together to form a single channel. In SONET,
a number (M) of SPEs can be linked together to produce a concatenated
container, M times the size of the SPE. An example of this is the
concatenation of forty-eight STS-1 SPEs to carry an STS-48c 2.5 Gb/s
signal.

The concatenated SPE contains one Path Overhead and a single
container that carries the payload. The payload is multiplexed,
switched and transported through the network as a single
entity.

Test Time (based on 100 errors)

Test limit STS-48c SPE payload STS-3c SPE payload
10E-14 48 days >2 years

10E-13 4.8 days 77 days

10E-12 11.6 hours 1.7 days

10E-11 1.2 hours 18.5 hours

10E-10 7 minutes 1.9 hours
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PRBS Polarity

The definition of PRBS polarity may differ between ITU-T
Recommendation 0.150 and common practice in the USA. This
is illustrated by the table below.

Pattern

ITU-T

USA

PRBS9
PRBS11
PRBS15
QRSS
PRBS23
PRBS31

Non-inverted
Non-inverted
Inverted
Non-inverted
Inverted

Inverted

Non-inverted
Non-inverted
Non-inverted
Non-inverted
Non-inverted

Inverted

Note that a non-inverted (2En)-1 PRBS will produce a longest
run of n-1 zeros in the PRBS sequence and inverted sequence
produces a longest run of n zeros in the PRBS sequence.

You can select PRBS polarity to be inverted or non-inverted. For
all signal types except SONET, either ITU or non-ITU is
displayed beside your selection to indicate if it conforms to

ITU-T 0O.150.
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Setting Up Mixed Mappings

Using mixed mappings, you can set up your SONET signal with
any kind of channel payload configuration you might want to
simulate your network. Use the setup window to choose the
foreground channel, the channel capacity and the background
patterns.

> To configure the payload mappings

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
SONET then press <Select>.

Set the Mapping Structure field to Mixed.

Move to the Configure Mapping field and press <Select>.

Use the arrow keys to navigate around the payload channels.

[Z 3 B — T LR X )

Press <Select> to choose the channel capacity or to set the
selected channel as the foreground channel.

6 In the Background Type field select the pattern that is
applied to all the background channels.

You can press the Cancel button to exit the mixed mappings window.
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Transmitting SONET Tributary Payloads

You can transmit 28 VT'1.5s, 21 VI2s or 7 VT6s in a STS-1 SPE.

The VTs are structured into 7 virtual tributary groups (VT
Groups) within a STS-1 SPE. Each VT-group can contain 4
VT1.5s, 3 VT-2s or 1 VT-6. The VTs can carry internally
generated or externally sourced PDH or DSn signals. A framed
or unframed DS1 (1.5 Mb/s) signal can be mapped into a VT1.5,
an E1 (2 Mb/s) signal can be mapped into a VT2 payload
(mapping can be asynchronous or floating byte), or you can
bulk fill a VT6. If you are transmitting a framed signal it can be
structured or unstructured. With structured (or channelized)
DS1 and 2 Mb/s signals, you will need to select test patterns for
the foreground (test) channel and background (non-test)
channels in the payload. The test patterns can be inverted or
non-inverted. If you are transmitting an OC-3/STS-3 signal (or
greater) with STS-1 mapping, you will need to select a pattern
for the background STS-1s. This procedure assumes that you
have set up an STS-48 signal rate and test pattern.

For more information, see:
* “PRBS Polarity" on page 278

To insert a 2 Mb/s or DS1 payload in a STS-48

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
SONET then press <Select>.

2 Set the Mapping Structure to Preset.

3 Select the Foreground Channel Mapping to VT2 or VT1.5
SPE, using the drop down box and/or the mapping diagram.

4 Select the Channel that is to carry the 2 Mb/s or DS1 payload
by selecting the appropriate STSs and VT.

b If you are transmitting an STS-3 signal (or greater), select
Background Settings then select a pattern for the
background VTs.

6 Select the PDH/DSn tab, then select a framed or unframed
2 Mb/s or DS1 payload.
For 2 Mb/s framed or unframed signals, see “Setting up the
PDH Transmitter" on page 441.
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For a DS1 framed or unframed signals, see “Setting up the
DSn Transmitter" on page 487.

NOTE You can view a summary of the setup at the bottom of the

screen.
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Generating Payloads for Ethernet over SONET (EQS)

If your instrument has Next Generation SONET functionality,
you can set up an Ethernet over SONET signal using either GFP
or LAPS transport protocols. The following procedure assumes
that you have already set up SONET signal rate and the GFP or
LAPS Transport Protocol.

> To generate Ethernet over SONET

1

Press <Menu>, choose Tx/Rx > Transmitter Settings >
Ethernet then press <Select>.

Press <Menu>, choose Tx/Rx > Transmitter Settings >
Ethernet then press <Select>.

Select each of the Ethernet Header settings. Enter the
Destination and Source Addresses. A warning message will
be displayed when either a Broadcast address
(FF-FF-FF-FF-FF-FF-) or a Multicast address (where there is
a ‘1’ in right most bit of address byte one, for example

X ]1-XX-XX-XX-XX-XX, X3-XX-XX-XX-XX-XX, etc) is set.

Check the Tagged checkbox to transmit Tagged Ethernet.
User Priority and VLAN fields are only enabled when the
Tagged option is checked.

Enter the User Priority. The User Priority values range from
Oto 7.

b Enter the VLAN. The VLAN values range from 0 to 4094.

Enter the Ethernet Frame Size (Bytes). If the frame is
tagged, the difference between Lenght/Type and Ethernet
Frame Size must be 22, otherwise length/type errors will
occur. If the frame is not tagged, the difference must be 18.
Enter the Length/Type. If you check the Auto box the length
will be calucualted automatically. Lengths are interpreted by
values of 0 to 1500, Types are interpreted by values greater
of equal to 1536. Values between 1501 and 1535 are
undefined.

Enter the Requested Data Rate (Mb/s). The value depends
on the mapping and ethernet frame size settings. If the
Requested Data Rate exceeds the available capacity a
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warning will be displayed. The Calculated Data Rate and
Interpacket Gap are set automatically. You can use the
Calculated Data Rate as a guide to the available capacity.
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Inserting an External DSn Payload into a SONET Signal

You can asynchronously map an external DS1 or DS3 payload
into the tributary of a SONET signal. This procedure assumes
that you have setup the OC-48 signal and a test pattern.

External Applied to Port Inserted into SONET Tributary
Payload

DS1 DS1 In (Siemens) VT1.5

DS3 2-140 M/s DS3 In (BNC) STS-1 SPE

> To insert an external DS1 payload in a OC-48 signal
1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
SONET then press <Select>.
2 Set the Mapping Structure to Preset.

3 Select the Foreground Channel Mapping to VT1.5 SPE,
using the drop down box and/or the mapping diagram.

4 Select the Channel that is to carry the DS1 payload by
selecting the appropriate STSs and VTs.

b Select the Insert DS1 checkbox. The external signal applied
to the instrument via the DS1 In ports will be inserted into
the SONET signal.

6 Select the required line code as B8ZS or AMI.

71 If you are transmitting an OC-12 signal (or greater), select
Background Settings then select a pattern for the
background SPEs.

You can view a summary of the setup at the bottom of the
screen.
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Transmitting a DSn Payload into a SONET Signal

You can asynchronously map a DS1 or DS3 payload into the
tributary of a SONET signal.

For more information, see:

¢ “Transmitting SONET Tributary Payloads" on page 280

DSn Payload Inserted into SONET Tributary
DS1 VT1.5
DS3 STS-1 SPE
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Inserting an External PDH Payload into a SONET Signal

You can asynchronously map an external 2 Mb/s payload into
the tributary of a SONET signal. This procedure assumes that

you have setup the OC-48 signal and a test pattern.

External Payload Applied to Port Inserted into SONET
Tributary

2Mb/s 2-140 M/s DS3 In (BNC) VT2

unbalanced

2 Mb/s balanced  2Mb/s In (3-pin Siemens)

> To insert an external 2 Mb/s payload in a OC-48 signal

1

Press <Menu>, choose Tx/Rx > Transmitter Settings >
SONET then press <Select>.

Set the Mapping Structure to Preset.

3 Select the Foreground Channel Mapping to VI2 SPE 2

Mb/s, using the drop down box and/or the mapping diagram.

Select the Channel that is to carry the 2 Mb/s payload by
selecting the appropriate STSs and VTs.

Select the Insert E1 checkbox. The external signal applied to
the instrument via the 2Mb/s port will be inserted into the
SONET signal.

If you are transmitting an STS-16 signal (or greater), select
Background Settings then select a pattern for the
background SPEs.

You can view a summary of the setup at the bottom of the
screen.

User Guide



Instrument Setup and Use - SONET 3

Transmitting PDH Payloads in a SONET Signal

You can asynchronously map a 2 Mb/s PDH payload into the
tributary of a SONET signal.

PDH Payload Framing Payload Structure Inserted into
SONET Tributary
2 Mb/s PCM30, 64 kb/s or N x 64 Kb/s VT2
PCM30CRC,
PCM31 or
PCM31CRC

For more information, see:

¢ “Transmitting SONET Tributary Payloads" on page 280
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Adding SONET Errors and Alarms

You can add errors and alarms to a SONET signal during
testing. Refer to the Specifications, available on the CD-ROM,
for a full list of errors and alarms. Errors can be added singly, at
preset rates (1E-3, 1E-4 1E-5, 1E-6, 1E-7, 1E-8 and 1E-9) or at a
user programmable rate. With the exception of Entire Frame,
A1A2 Frame and BIT, errors can be added at all rates. You can
also generate CV-L errors by setting the APS threshold.

To add enhanced RDI alarm (RDI-P-Payload, RDI-P-Server, and RDI-P-Connection)
you must first enable the enhanced RDI feature:

1. Press <Menu>, choose System > Preferences then press <Select>.

2. Select the Enhanced RDI checkbox.

The following procedure assumes that you have already set up
SONET signal rate and payload.

[ 2 To add errors and/or alarms.

1 Press <Menu>, choose Test Functions > Errors and Alarms
then press <Select>.
Select the Add Errors Type and Rate required.

3 Select the Add Alarm Type, then select the Alarm ON
checkbox.

You can add errors and alarms at the same time.
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Adding GFP, LAPS and Ethernet Errors and Alarms

If your instrument has Next Generation SONET functionality,
you can add GFP, LAPS and Ethernet errors. You can also add
GFP and LAPS alarms to a SONET signal during testing. For a
full list of errors/alarms refer to the Specifications, available on
the CD-ROM.

Errors can be added singly, at preset rates (1E-3, 1E-4 1E-5,
1E-6, 1E-7, 1E-8 and 1E-9).

The procedure below assumes that you have set up the SONET
signal rate, GFP/LAPS framing protocol and Ethernet payload.

To add errors
1 Press <Menu>, choose Test Functions > Errors and Alarms
then press <Select>.

2 Select the Add Errors Type, and Rate required. Use the
<Single Error> key to add single errors.

You can add errors and alarms at the same time.

To add alarms

1 Press <Menu>, choose Test Functions > Errors and Alarms
then press <Select>.

2 Select the Add Alarm Group.

3 Select the Add Alarm Type, then select the Alarm ON
checkbox.
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Adding Runt and Jumbo Frames

If your instrument has Next Generation SONET functionality,
you can add Runt and Jumbo Ethernet frames to a SONET
signal during testing.

The procedure below assumes that you have set up the SONET
signal rate, GFP/LAPS framing protocol and Ethernet payload.

p  To add Runt/Jumbo Frames

1 Press <Menu>, choose Test Functions > Runt/Jumbo Add
then press <Select>.
2 Select the Add Frame Type and Rate required.

3 Select Transmit Single Frame to add a frame.
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Adding Alarm Stress

You can add alarm stress to the signal to simulate intermittent
or periodic alarm conditions in the network.

p  To add an alarm stress

1 Press <Menu>, choose Test Functions > Errors and Alarms
then press <Select>.

2 Select the Add Alarms Type.
3 Inthe Stress field, depending on the alarm you have selected,
you can choose a single-pulsed stress or a sequence of pulses.

For more information on alarm stress testing refer to the
application note on the CD ROM supplied with the instrument
The application note is also available on the product website.

Alarm Stress Sequence

The alarm stress sequence consists of either a pulse or a pnm
sequence. The sequence may be started when the alarm is either
in the ON state or in the OFF state as indicated in the following

diagrams.
Pulse ON yp
P
Srmome I L
Pulse OFF Pl
SweoFF L
Stress ON jplofm | m |

Stress OFF _,_I_I I_I I_ __

or

Stress ON L . --
Stress OFF -

pnm Sequence
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Selecting SONET Transmitter Trigger Output

You can select from a range of different triggers associated with
transmitter events. The triggers associated with SONET errors
are output in the form of pulses. The triggers associated with
alarms are output in the form of a level change.

For more information on SONET Trigger events see:
e “SDH/SONET Transmit Trigger Outputs" on page 667

This procedure assumes you have set up the SONET signal rate.

> To select a trigger condition

1 Press <Menu>, choose Test Functions > Trigger Output then
press <Select>.

2 In the Transmit Trigger field, select the Type of trigger.
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Switching Off All Test Function Features

You can switch off all Test Functions features. This is useful if

you want to start configuring the instrument from a known
state.

> To switch off all Test Function features

1 Press <Menu>, choose Test Functions > Switch Off then
press <Select>.

2 Select Switch Off All Active Test Functions.

3 Select Close.
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Setting up the SONET Receiver

User Guide

Physical

“Optical Connector Safety Information" on page 61
“Setting Up the SONET Receive Interface" on page 297
“Monitoring Unframed Signals" on page 300
“Monitoring Jitter on a SONET Signal" on page 301
“Monitoring Wander on a SONET Signal" on page 302

Overhead

“Monitoring Trace Messages" on page 304
“Monitoring Synchronization Status Messages" on page 304
“Monitoring Path Signal Labels" on page 305

“Monitoring Automatic Protection Switching (APS)
Messages" on page 306

“Monitoring SONET Overhead Bytes" on page 307
“Capturing SONET Overhead Sequences" on page 308
“Capturing SONET Overhead Data" on page 311

“Dropping Messages from the Data Communications Channel
(DCC)" on page 312

Payload

“Monitoring STS-1 SPE and Concatenated Payloads" on
page 313

“Monitoring SONET Tributary Payloads" on page 320
“Monitoring GFP/LAPS Receive Interface" on page 322

“Monitoring Ethernet over SONET Payloads (EOS)" on
page 326

“Monitoring a DSn Payload in a SONET Signal" on page 327
“Dropping a DSn Payload from a SONET Signal" on page 328
“Monitoring PDH Payloads in a SONET Signal" on page 329
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* “Dropping a 2 Mb/s Payload from a SONET Signal" on
page 330

* “Dropping a Voice Channel to the Internal Speaker" on
page 331

Trigger Outputs/Resetting the Instrument

¢ “Selecting SONET Receiver Trigger Output" on page 332
¢ “Switching Off All Test Function Features" on page 293
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Setting Up the SONET Receive Interface

You can set up the interfaces to receive optical or electrical
SONET signals.

For more information, see:

e “Setting up the Optical SONET Receive Interface" on
page 298

e “Setting up the Electrical SONET Receive Interface" on
page 299

“Coupling the Transmitter to the Receiver Settings" on
page 300

“Storing and Recalling Instrument Settings" on page 335
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Setting up the Optical SONET Receive Interface

You can apply OC-192 optical signals from network equipment
to the 10 Gb/s (1550 nm) Optical In port, and OC-1, OC-3, OC-12
and OC-48 to the 52 Mb/s - 2.5 Gb/s (1310 nm or 1550 nm)
Optical In port.

Make sure the receive interface settings match the network
equipment being tested.

The transmitter and receiver can operate independently, or they can be
coupled. For more information, see “Coupling the Transmitter to the
Receiver Settings" on page 300.

Always switch off the laser before connecting or disconnecting optical
cables. Read the laser warning information before switching ON the laser.
Laser status is always shown at the bottom right of screen.

To set up the optical SONET Receive interface

1 Press <Menu>, choose Tx/Rx > Receiver Settings > Physical
then press <Select>.

2 Set the Signal Mode to SONET.

3 Select a Signal Rate. Selecting OC-1 or OC-3 means the
signal is output optically; selecting STS-1 or STS-3 means the
signal is output electrically. The choice of electrical or optical
is displayed in the Line Interface field.
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Setting up the Electrical SONET Receive Interface

You apply SONET electrical STS-1 and STS-3 signals from
network equipment to the 52/155 Mb/s In port.

Make sure the receive interface settings match the network
equipment being tested.

The transmitter and receiver can operate independently, or they can be
coupled. For more information, see “Coupling the Transmitter to the
Receiver Settings" on page 300.

| 2 To set up the electrical SONET Transmit interface
1 Press <Menu>, choose Tx/Rx > Receiver Settings > Physical
then press <Select>.
2 Select an electrical Signal Rate.
3 Set the Line Interface to Electrical.

4 Set the Operating Level to Terminated or Monitor. If
Monitor is selected the input gain is boosted by 20 dB.

b Select the Equalization On checkbox if required.
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Monitoring Unframed Signals

You can monitor test patterns in an unframed signal. The test
patterns can be inverted or non-inverted.

> To monitor an unframed signal
1 Press <Menu>, choose Tx/Rx > Receiver Settings > Physical
then press <Select>.
2 Set Signal Mode to Unframed.
3 Select a Signal Rate.

Coupling the Transmitter to the Receiver Settings

You can set up the instrument so that the transmitter will
automatically configure to the receiver’s settings.

» To couple the transmitter to the receiver settings
1 Press <Menu>, choose Tx/Rx > Coupling then press
<Select>.
2 Select Copy Rx to Tx.
3 Select Close.

p  To switch off coupling

1 Press <Menu>, choose Tx/Rx > Coupling then press
<Select>.
2 Select Switch Coupling Off.

3 Select Close.

300 User Guide



User Guide

Instrument Setup and Use - SONET

Monitoring Jitter on a SONET Signal

You can monitor jitter on an SDH signal, if the instrument has
jitter functionality fitted. Jitter is measured from the input
signals using the recovered clock from the line rate signal. For
direct jitter measurements on an electrical line rate clock, use
an external clock reference. Select the Clock interface if an
electrical clock is applied directly to the jitter receive Clock-In
port. Select the Data interface if an optical data signal is

3

applied to the Optical receiver port, or an electrical data signal

is applied directly to the Clock Recover Data In port.

Make sure interface settings match the network equipment. This

procedure assumes you have already set up the SONET signal.

Check optical power before making the measurement, to ensure

accuracy. For more information, see:

¢ “Measuring Optical Power" on page 365

To monitor jitter

1 Press <Menu>, choose Test Functions > Jitter/Wander then

press <Select>.

Set the receive Mode to Jitter.

Select an Interface (Clock, Data).

In the Jitter setup field, select a receiver jitter Range (UI).

ST AN

determine when a hit will be recorded.

6 Select the High Pass/Low Pass Filters checkboxes as
required. If no checkboxes are selected, jitter is measured
over the full demodulation bandwidth for the line rate and
range.

Enter the positive and negative Hit Threshold levels (UI), to

71 Ifrequired, select a Demod Output filter from the drop down

list, to be routed to the demodulated output connector.

8 Press the Run/Stop key to start/stop the jitter measurement.

9 View the Jitter/Wander results page. For more information,
see “Viewing Jitter/Wander Measurement Results" on
page 362.

Jitter Unlock will inhibit results when using optical and binary interfaces.
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Monitoring Wander on a SONET Signal

You can monitor wander on the received signal, if the
instrument has jitter/wander fitted.

Make sure interface settings match the network equipment. This
procedure assumes you have already set up the SONET signal.
Use an external clock for direct wander measurements on an
electrical line rate clock. Check optical power before making the
measurement, to ensure accuracy. For more information, see:

¢ “Measuring Optical Power" on page 365

A wander measurement may only be performed on a locked synchronous
system where one reference is used. The Clock Source must generate or
be locked to the system clock of the signal being measured.

To monitor wander

1 Press <Menu>, choose Test Functions > Jitter/Wander then
press <Select>.

Set the receive Mode to Wander.
Select an Interface (Clock, Data).

4 Select the External Wander Analysis checkbox, if required.
The Timing Reference (clock source) can be Internal or
External. You should use an External Timing Reference for
accurate Wander results.

b Press the Run/Stop key to start/stop the Wander
measurement.

6 View the Jitter/Wander results page.
For more information, see “Viewing Jitter/Wander
Measurement Results" on page 362.

For information on setting up an external clock source, see”Selecting the
SONET Transmit Clock Source" on page 246
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Monitoring SONET Overhead Signals

You can use the procedures on the following pages to monitor
section, line or path signals (they include trace messages,
synchronization status messages, signal labels and APS
messages). You can also monitor overhead bytes and drop
messages from the Data Communications Channel (DCC).

SONET digital

cross-connect
VT system VT
assembly disassembly

SONET SONET
regenerator regenerator

Tributary; ~ SONET terminal SONET terminal | Tributar

signals | multiplexer —> —> —> —> " miiplexer | signals’

— > —>

1
1
1
1
NGy [N

 — >
Section span ! Section span

. |
i Section span '
! |
N A N
’ \ Line span |
N

1
Path o

Line span

\ A

1
1
1
1
|
1
1
1
1
[
1
1
1
1
1
1

For more information, see:

¢ “Section Overhead (SOH)" on page 641
¢ “Line Overhead (LOH)" on page 642

¢ “SONET Concepts" on page 637
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Monitoring Trace Messages

You can check for continuity between the transmitting and
receiving ends of a section, STS or VT path by monitoring a
message in the JO, J1 or J2 byte.

The message format can be 16-byte CRC-7 or 64-byte non-CRC.

> To monitor a JO, J1 or J2 trace message

* Press <Menu>, choose Overhead Monitor > Trace Messages
then press <Select>. Select the required tab.

Monitoring Synchronization Status Messages

You can monitor the synchronization status message in bits 5 to
8 of the S1 byte.

> To monitor the S1 synchronization status message

¢ Press <Menu>, choose Overhead Monitor > Labels then
press <Select>.

For more information on this part of the overhead, see:

¢ “Synchronization Status Messages (S1 bits 5 to 8)" on
page 626
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Monitoring Path Signal Labels

You can monitor the STS path signal label in the C2 byte (it
reflects the current SPE payload mapping). Or, you can monitor
the VT path signal label in bits 5 to 7 of the V5 byte (the label
reflects the current tributary payload mapping).

> To monitor an STS (C2) or VT (V5) path signal label

* Press <Menu>, choose Overhead Monitor > Labels then
press <Select>.

For more information, see:
e “C2 Byte Mapping" on page 650
e “V5 (bits 5 to 7) Signal Label" on page 653
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Monitoring Automatic Protection Switching (APS) Messages

You can check network equipment’s ability to switch to a
standby line (to maintain service when a failure is detected).
Switching is controlled by Automatic Protection Switching
(APS) messages provided by the K1 and K2 bytes.

APS occurs when there is signal failure, signal degradation, or
in response to commands from a local terminal or remote
network manager.

You can transmit linear or ring APS messages, the instrument
will display the code and a description of the message being
transmitted.

The following procedure assumes that you have already set up
an SONET signal rate.

p  To view an APS messages

1 Press <Menu>, choose Overhead Monitor > APS Messages
then press <Select>.

2 Set the Topology to Linear (GR-253) or Ring (GR.1230).

For more information on APS messages, see:

e “Linear APS Messages (Telecordia GR-253-CORE Issue 3)" on
page 644

¢ “Ring APS Messages (Telecordia GR-1230)" on page 646.
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Monitoring SONET Overhead Bytes

You monitor all overhead bytes including the H1 to H3 pointer
bytes, the B1, B2 or B3 BIP bytes (calculated values), and the JO
and J1 section and path trace message bytes.

You access TOH bytes by selecting the appropriate STS channel
number. For OC-12, OC-48 or OC-192, you access the
appropriate STS-3# and STS-1#.

The following procedure assumes that you have already set up
SONET signal rate.

To monitor SONET overhead bytes

1 Press <Menu>, choose Overhead Monitor > Byte Monitor
then press <Select>.

2 Select the required STS-3# and STS-1# channel numbers.

Note that the Test Path (POH) bytes shown correspond to the channel you
have selected on the Receiver Settings page and are not necessarily the
path bytes associated with the transport overhead bytes currently on
display.
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Capturing SONET Overhead Sequences

You can receive a sequence of values in an overhead channel (a
group of overhead bytes).

Sequence Channels

SDH overhead bytes

9-byte channels
6-byte channels
3-byte channels

2-byte channels

Single byte channels
(MSQH)

Single byte channels (High

Order POH)

D4-D12
A1-A2 for STM-1 to STM-64
D1-D3

A1-A2 for STM-0, K1-K2, H1-H2, M0-M1 (except
STM-64 when M1MO preference selected)

S1, H3, M1 (except STM-64, M1MO preference
selected), E2, unused bytes

J1, C2, G1, F2, H4, F3, K3, N1

Up to 256 unique values (elements) of the selected channel are
displayed along with the number of frames for which the value
has occurred. The capture of the channel is triggered either

manually (after Capture is selected) or the trigger can be set up

by the user.

Trigger Selection

When capture occurs

Manual

Pre-trigger

Post-trigger

Centred-trigger

The capture of the overhead channel occurs
immediately after Capture is initiated.

Up to 256 values up to and including the trigger point
are displayed. The capture is triggered as soon as
possible after the Capture is initiated, even if 256
values have not been captured.

Up to 256 values including and following the trigger
point are displayed. The captured data is updated every
second after the capture has triggered.

Up to 128 values before the trigger point and up to 128
values including and following the trigger point are
displayed.
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Triggered Capture

The capture of the overhead channel is triggered when the value
of the selected channel is equal to the trigger value or when it is
NOT equal to the trigger value (binary inversion).

The trigger mask is set up by the user. Only bits corresponding
to a ‘1’ in the mask value are used to detect the trigger
condition.

> To set up the sequence capture channel

1 Press <Menu>, choose Overhead Monitor > Sequence
Capture then press <Select>. Select the Channel tab.
Select the Network Standard.
Select the Change... field.
Select the STS-1 and STS-3 channel of interest.

Move to the fields in the SONET overhead and press <Select>
to choose the byte channel you want to monitor (when
selected, the button is pushed in). Select Close.

[Z 3 B — T LR X )

> To set up the sequence capture trigger

1 Press <Menu>, choose Overhead Monitor > Sequence
Capture then press <Select>. Select the Trigger tab.

2 Set up the trigger conditions as required.

> To set up the sequence capture

1 Press <Menu>, choose Overhead Monitor > Sequence
Capture then press <Select>. Select the Sequence Capture
tab.
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Overhead Monitor - Sequence Capture

Channel | Trigger Seguence Capture |

Execution Capture |
Sequence Elament Prew | _Mes |
Element|Frames ROW3 COL2

-47 || 0 o0

-4 ([0 ag)

-a5 [ [ag]

-44 [ 0 (oo

-43 [ 0 oo

-4z [ [og]

-41 |0 [ag]

-40 [0 o0]

Select the Sequence Element. The selected element is
displayed with its value and the number of frames for which

this value occurred.

3 In the Execution field, select Capture to start the capture.

To stop the capture select Stop in the Execution field.
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Capturing SONET Overhead Data

You can capture the complete overhead for six frames of a
SONET signal. The capture is triggered using a choice of events.

For more information see:

¢ “Selecting SONET Receiver Trigger Output" on page 332

Trigger Selection What is displayed?

Manual Six frames following the manual capture
Pre-trigger capture Six frames up to and including the trigger frame
Post trigger capture Six frames including and following the trigger frame
Centred capture Three frames before the trigger frame, the trigger

frame and two frames following the trigger frame

This procedure assumes that you have set up the SONET
receiver.

[ 2 To capture SONET overheads

1 Press <Menu>, choose Overhead Monitor > Data Capture
then press <Select>. Select the Setup tab.

Select TOH or SONET POH in the Capture Data field.

3 In the Trigger Type field select when the capture occurs
relative to the trigger.

4 In the Trigger Event select from Errors or Alarms and then
select the type of error or alarm.

b Select Capture to start the capture. The status line indicates
when the capture is complete.

6 Press <Menu>, choose Overhead Monitor > Data Capture
then press <Select>. Select the Captured Data tab. This
allows you to view the captured data.
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Dropping Messages from the Data Communications Channel (DCC)

You can drop network management messages from the section
DCC or the line DCC of a SONET signal via the DCC/GCC
connector.

> To drop a message from the DCC of a SONET signal

1 Press <Menu>, choose Test Functions > DCC/GCC
Drop/Insert then press <Select>.

2 In the Receiver Drop field select the required DCC.
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Monitoring STS-1 SPE and Concatenated Payloads

You can monitor 34 Mb/s, DS3 and bulk-filled payloads in an
STS-1, or bulk fill concatenated STSs.

£2 Mbvs

eS| STS-788c )
10 40 Gbis U ore  I° Bulk Fillad
“ STS-192c = STS-193c | Bulk Filled
SPE
STS dac = ST5-48c | Bulk Filled
SPE GFF LAPS
STS-2dc e STo2% Bulk Filled
—=FE GFF LAPS
| §TS-12c =— STS-12c Bulk Fillad
] SPE GFF LAPS
STEGc e | ST5%9 Bulk Filled
SPE GFF LAPS
T ETS-Ec |, Bulk Filled
s SPE GFF LAPS
| STSac Bulk Filled
| sTs = Tgpg [ GFP LAPS
|| Ed Async
—— Bulk Filled
| st & SIS I GFP LAPS
H E2 Agync
\ oS3
\ xT Asyno
3 e Bulk Filled
Y WT group I:n— iz = ¥I2 E1 Amyne
E1 Flaat
Pointer Processing \-. A Byt= Sync
STSn n=1ard. 1 |} VT1E Bulk Filled
QC-n n=1,3 12 48, 1292 or 762. - SPE DS1 Async
DS1 Flcat
Byt= Synox

For more information, see:
¢ “Monitoring STS-1 SPE Payloads" on page 314

¢ “Monitoring Concatenated Payloads" on page 316
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Monitoring STS-1 SPE Payloads

A framed or unframed DS3 (44 Mb/s) or E3 (34 Mb/s) payload
can be monitored in a full STS-1 SPE, or you can monitor a bulk
filled STS-1 SPE.

Signal Framing Payload Structure

DS3 C-bit, M13  DS1,2 Mb/s, 56 kb/s, 64 Kb/s, N x 56/64 kb/s
E3 ITU-TG.751 8 Mb/s,2 Mb/s or 64 kb/s

If you are receiving a framed signal it can be structured or
unstructured. With structured (or channelized) DS3 and E3
signals, you will need to select test patterns for the foreground
(test) channel and background (non-test) channels in the
payload. The test patterns can be inverted or non-inverted.

For more information, see:
* “PRBS Polarity" on page 319

This procedure assumes that you have set up the SDH receiver
signal rate and test pattern.

To monitor a DS3 or 34 Mb/s payload in an SDH signal
1 Press <Menu>, choose Tx/Rx > Receiver Settings > SONET
then press <Select>.

2 Select a DS3 or 34 Mb/s payload, using the drop down box
and/or the mapping diagram.

3 Select the Channel that is to carry the DS3 or 34 Mb/s
payload by selecting the appropriate STS.
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4 Press <Menu>, choose Tx/Rx > Receiver Settings >
PDH/DSn then press <Select>. Select a framed or unframed
DS3 or 34 Mb/s payload.

For 34 Mb/s framed or unframed signals, see “Setting up the
PDH Receiver" on page 457.

For a DS3 framed or unframed signals, see “Setting up the
DSn Receiver" on page 507.

You can view a summary of the setup at the bottom of the
screen.
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Monitoring Concatenated Payloads

A concatenated payload can be monitored in a SONET signal.
This type of payload reduces test times by testing the entire
bandwidth in one go.

SONET Signal
0c-3 0C-12 0C-48 0C-192
STS-3c SPE STS-3c SPE STS-3c SPE STS-3c SPE
STS-12¢ SPE STS-12¢ SPE STS-12¢ SPE
STS-48c SPE STS-48c SPE

STS-192¢ SPE

A framed or unframed 140 Mb/s (E4) payload can be carried in
a STS-3c SPE, or it can be bulk filled. The STS-12¢, STS-48c and
STS-192¢ SPEs are bulk filled only.

If you are monitoring a STS-3c SPE, the framed 140 Mb/s signal
can be structured or unstructured. With structured signals, you
will need to select test patterns for the foreground (test)
channel and background (non-test) channels in the payload. If
you are monitoring an OC-3/STS-3 signal (or greater), you will
also need to select a pattern for the foreground STS-1. The test
patterns can be inverted or non-inverted.

For more information, see:
¢ “PRBS Polarity" on page 319.

¢ “Reduced Test Time with Concatenated Payloads" on
page 318

To monitor a concatenated payload

1 Press <Menu>, choose Tx/Rx > Receiver Settings > SONET
then press <Select>.

2 Select a concatenated payload, using the drop down box
and/or the mapping diagram.
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3 Select the Channel that is to carry the concatenated payload
by selecting the appropriate STS.

NOTE You can view a summary of the setup at the bottom of the

screen.
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Reduced Test Time with Concatenated Payloads

Bulk filled and concatenated (contiguously structured)
payloads carry entire broadband services with no structured
mapping or channelization. These types of payload reduce test
times by testing the entire bandwidth in one go.

Concatenation is the linking together of various data structures, for
example two channels joined together to form a single channel. In SONET,
a number (M) of SPEs can be linked together to produce a concatenated
container, M times the size of the SPE. An example of this is the
concatenation of forty-eight STS-1 SPEs to carry an STS-48¢ 2.5 Gb/s
signal.

The concatenated SPE contains one Path Overhead and a single
container that carries the payload. The payload is multiplexed,
switched and transported through the network as a single

entity.
Test Time (based on 100 errors)
Test limit STS-48c SPE payload STS-3c SPE payload
10E-14 48 days >2 years
10E-13 4.8 days 77 days
10E-12 11.6 hours 1.7 days
10E-11 1.2 hours 18.5 hours
10E-10 7 minutes 1.9 hours
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Recommendation 0.150 and common practice in the USA. This
is illustrated by the table below.

Pattern ITU-T USA

PRBS9 Non-inverted Non-inverted
PRBS11 Non-inverted Non-inverted
PRBS15 Inverted Non-inverted
QRSS Non-inverted Non-inverted
PRBS23 Inverted Non-inverted
PRBS31 Inverted Inverted

Note that a non-inverted (2En)-1 PRBS will produce a longest
run of n-1 zeros in the PRBS sequence and inverted sequence

produces a longest run of n zeros in the PRBS sequence.

You can select PRBS polarity to be inverted or non-inverted. For

all signal types except SONET, either ITU or non-ITU is
displayed beside your selection to indicate if it conforms to
ITU-T 0.150.
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Monitoring SONET Tributary Payloads

You can monitor 28 VT1.5s, 21 VT2s or 7 VT6s in a STS-1 SPE.

The VTs are structured into 7 virtual tributary groups
(VT Groups) within a STS-1 SPE. Each VT-group can contain 4
VT1.5s, 3 VT-2s or 1 VT-6.

A framed or unframed DS1 (1.5 Mb/s) signal mapped into a
VT1.5 or a 2 Mb/s signal mapped into a VT2 payload can be
monitored (mapping can be asynchronous or floating byte), or
you can monitor a bulk filled VT6.

The framing information for a 2 Mb/s signal that is mapped into a VT2
(floating byte) can be embedded into timeslot 0, or into the H4 byte of the
SONET signal.

If you are monitoring a framed signal it can be structured or
unstructured. With structured (or channelized) DS1 and 2 Mb/s
signals, you will need to select test patterns for the foreground
(test) channel and background (non-test) channels in the
payload. The test patterns can be inverted or non-inverted.

This procedure assumes that you have set up the SDH receiver
signal rate and test pattern.

For more information, see:

* “PRBS Polarity" on page 319.

To monitor a 2 Mb/s or DS1 payload in a SONET signal

1 Press <Menu>, choose Tx/Rx > Receiver Settings > SONET
then press <Select>.

2 Select the VT2 or VT1.5 SPE payload, using the drop down
box and/or the mapping diagram.

3 Select the Channel that is to carry the 2 Mb/s or DS1 payload
by selecting the appropriate STSs and VT.

4 Select Timeslot 0 if the framing information of the received
signal is embedded in timeslot O (only applicable for 2 Mb/s
signals mapped into a VT2 (floating byte)).
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b Press <Menu>, choose Tx/Rx > Receiver Settings >
PDH/DSn then press <Select>. Select a framed or unframed
2 Mb/s or DS1 payload.
For 2 Mb/s framed or unframed signals, see “Setting up the
PDH Receiver" on page 457.
For a DS1 framed or unframed signals, see “Setting up the
DSn Receiver" on page 507.

You can view a summary of the setup at the bottom of the
screen.
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Monitoring GFP/LAPS Receive Interface

If your instrument has Next Generation SONET functionality,
you can set up an Ethernet over SONET signal using either
Generic Framing Procedure (GFP) or Link Access Procedure
SDH/SONET (LAPS) framing protocols. In both cases you can
chose to use the parameters defined by the relevant protocol
specification or set your own custom parameters. Once the GFP
or LAPS headers have been set up you can set the Ethernet
payload.

The following procedures assume that you have already set up
the SONET signal rate on the receiver.

For more information, see:

¢ “Monitoring GFP Signals using G.70741 Protocol" on page 322
¢ “Monitoring a Custom GFP Signal" on page 323

e “Monitoring LAPS Signals using X.86 Protocol" on page 324

e “Monitoring a Custom LAPS Signal" on page 324

¢ “Monitoring Ethernet over SONET Payloads (EOS)" on
page 326

Monitoring GFP Signals using G.70741 Protocol

You must set up the SONET receiver before setting up the GFP
header.

To monitor a signal using G.7041 (GFP) protocol

1 Press <Menu>, choose Tx/Rx > Receiver Settings >
GFP/LAPS then press <Select>.

2 Select the GFP Transport Protocol.

3 Select the G.7041 protocol.

4 Select the Payload Type Identifier (PTI), The PTI is always
interpreted as meaning User Data frames (PTI=000) or Client
Management Frames (PTI=100).

b Select the Payload FCS Identifier (PFI), The PFI can be set to
On or Off.
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Select the Extention Header Identifier (EXI), The EXI can be
set to Null or Linear Frame. If EXI is set to Linear Frame you
can also set the Channel Identifier (CID). The CID is a
numeric identifier ranging from 0 to 225.

Select the User Payload identifier (UPI) and associated
values. If the UPI is set to Transparent you can also set the
Number of Super Blocks. Transparent mode is only available
when the selected mapping is STS-48c

Set the Ethernet Settings and complete the payload settings.
See “Monitoring Ethernet over SONET Payloads (EOS)" on
page 326.

Monitoring a Custom GFP Signal

You must set up the SONET receiver before setting up the GFP
signal.

To monitor a custom GFP signal

1

Press <Menu>, choose Tx/Rx > Receiver Settings >
GFP/LAPS then press <Select>.

2 Select the GFP Transport Protocol.
3 Select the Custom Protocol Attributes.

Select the Payload Type Identifier (PTI), The PTI is always
interpreted as meaning User Data frames or Client
Management Frames and can be configured to any 3 bit
value.

Select the Payload FCS Identifier (PFI), The PFI can be set to
On or Off.

Select the Extention Header Identifier (EXI), The EXI can be
set to Null or Linear Frame. You can also enter a value from
the range 0000 to 1111. If EXI is set to Linear Frame you can
also set the Channel Identifier (CID). The CID is a numeric
identifier ranging from O to 225.

Select the User Payload identifier (UPI) and associated
values. If the UPI is set to Transparent you can also set the
Number of Super Blocks. If the PTI=100 the UPI can be
configured to mean Client Signal Fail, either Loss of Client
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Signal (0000 0001) or Loss of Character Synchronization
(0000 0010).

Set the Ethernet Settings and complete the payload settings.
See “Monitoring Ethernet over SONET Payloads (EOS)" on
page 326.

Monitoring LAPS Signals using X.86 Protocol

You must set up the SONET receiver before setting up the LAPS

he

ader.

> To monitor signal using X.86 (LAPS) protocol

1

Press <Menu>, choose Tx/Rx > Receiver Settings >
GFP/LAPS then press <Select>.

2 Select the LAPS Transport Protocol.
3 Select the X.86 protocol.

Select the Scrambler. The Scrambler can be either Enabled
or Disabled.

Set the Ethernet Settings and complete the payload settings.
See “Monitoring Ethernet over SONET Payloads (EOS)" on
page 326.

Monitoring a Custom LAPS Signal

You must set up the SONET receiver before setting up the LAPS
header.

p  To monitor a custom LAPS signal

1

Press <Menu>, choose Tx/Rx > Receiver Settings >
GFP/LAPS then press <Select>.

2 Select the LAPS Transport Protocol.
3 Select the Custom Protocol Attributes.

Select the Service Access Point Identifier (SAPI). The SAPI
can be any 4 digit hexadecimal value.

Select the Address. The address can be any 2 digit decimal
value.
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6 Select the Control. The control can be any 2 digit decimal
value.

7 Select the FCS Length. The length can be either 32 or 16 bit.

8 Select the Scrambler. The Scrambler can be either Enabled
or Disabled.

9 Set the Ethernet Settings and complete the payload settings.
See “Monitoring Ethernet over SONET Payloads (EOS)" on
page 326.
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Monitoring Ethernet over SONET Payloads (EOS)

If your instrument has Next Generation SONET functionality,
you can monitor an Ethernet over SONET signal using either
GFP or LAPS transport protocols. The following procedure
assumes that you have already set up the SONET receiver with a
SONET signal rate and the GFP or LAPS Transport Protocol.

To monitor Ethernet over SONET

1 Press <Menu>, choose Tx/Rx > Receiver Settings >
Ethernet then press <Select>.

2 Select each of the Ethernet Header settings. Enter the
Destination and Source Addresses. A warning message will
be displayed when either a Broadcast address
(FF-FF-FF-FF-FF-FF-) or a Multicast address (where there is
a ‘1’ in right most bit of address byte one, for example
X ]-XX-XX-XX-XX-XX, X3-XX-XX-XX-XX-XX, etc) is set.

3 Check the Tagged checkbox to transmit Tagged Ethernet.
User Priority and VLAN fields are only enabled when the
Tagged option is checked.

4 Enter the User Priority. The User Priority values range from
Oto 7.

b Enter the VLAN. The VLAN values range from 0 to 4094.

6 Enter the Length/Type. Lengths are interpreted by values of
0 to 1500, Types are interpreted by values greater of equal to
1536. Values between 1501 and 1535 are undefined
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Monitoring a DSn Payload in a SONET Signal

You can monitor an asynchronously mapped DS1 or DS3
payload in a SONET signal.

DSn Payload Monitored in a SONET Tributary
DS1 VT15
DS3 STS-1 SPE

For more information, see:

e “Monitoring SONET Tributary Payloads" on page 320
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Dropping a DSn Payload from a SONET Signal

You can drop an asynchronously mapped DS1 or DS3 payload
from the tributary of a SONET signal.

You obtain balanced signals at the DS1 Out port (Siemens
connector), and an unbalanced signal at the 2-140 Mb/s DS3 Out
port (BNC connector). The procedure below assumes that you
have set up the receiver with a SONET signal rate and test

pattern.

Payload Drop Port Dropped from a SONET
Tributary

DS1 DS1 Out (Siemens) VT1.5

DS3 2-140 Mb/s DS3 Out (BNC) ~ STS-1 SPE

> To drop a DS1 payload from a SONET signal
1 Press <Menu>, choose Tx/Rx > Receiver Settings > SONET
then press <Select>.

2 Select the VT1.5 SPE DS1 payload, using the drop down box
and/or the mapping diagram.

3 Select the Channel that is to carry the DS1 payload by
selecting the appropriate STSs and VT.

4 Select the Drop DS1 checkbox. The signal is available at the
DS1 Out ports.

You can view a summary of the setup at the bottom of the
screen.
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Monitoring PDH Payloads in a SONET Signal

You can monitor a 2 Mb/s PDH payload into the tributary of a
SONET signal.

PDH Payload Framing Payload Structure Monitored in a
SONET Tributary
2 Mb/s PCM30, 64 kb/s or N x 64 Kb/s VT2
PCM30CRC,
PCM31 or
PCM31CRC

For more information, see:

e “Monitoring SONET Tributary Payloads" on page 320
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Dropping a 2 Mb/s Payload from a SONET Signal

You can drop an asynchronously mapped 2 Mb/s PDH payload
from the tributary of a SONET signal.

You obtain balanced signals at the 2 Mb/s (Bantam connector),
and an unbalanced signal to at the 2-140 Mb/s DS3 Out port
(BNC connector). The procedure below assumes that you have
set up the receiver with a SONET signal rate and test pattern.

Payload Drop Port Dropped from a SONET
Tributary
2 Mb/s 2 Mb/s Out (Bantam) or VT2

2-140 Mb/s DS3 Out (BNC)

> To drop a 2Mb/s payload from a SONET signal
1 Press <Menu>, choose Tx/Rx > Receiver Settings > SONET
then press <Select>.

2 Select the VT2 SPE 2 Mb/s payload, using the drop down box
and/or the mapping diagram.

3 Select the Channel that is to carry the 2 Mb/s payload by
selecting the appropriate STSs and VT.

4 Select the Drop 2 Mb/s checkbox. The signal is available at
the 2 Mb/s Out ports.

You can view a summary of the setup at the bottom of the
screen.
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Dropping a Voice Channel to the Internal Speaker

You can drop a 56 kb/s or 64 kb/s voice channel from a PDH or
DSn signal carried in the payload of a SONET signal to the
instrument’s internal speaker.

This procedure assumes you have selected an SONET line rate.
Also you must set up the SONET receiver by selecting a payload
mapping and choosing a channel to carry the DS3 or 34 Mb/s

payload, by selecting the appropriate STSs, VT groups and VTs.

> To drop a voice channel to the internal speaker

1 Press <Menu>, choose Tx/Rx > Receiver Settings >
PDH/DSn then press <Select>.

2 Set Framing to Framed, M13 or C-Bit and Structured. Set
the Test Channel Rate to 2 Mb/s (64 kb/s), DS1 (64kb/s) or
DS-1 (56kb/s) as required.

3 Enter values in the Test Channel DS2, DS1, 34 Mb, 8 Mb,
2Mb and 64 kb boxes to select the required channel (the
selected test channel rate determines which boxes will be
active).

4 When you click on the 56 kb/s or 64 kb/s box, select the
Single Timeslot checkbox, then select the appropriate
timeslot carrying the voice channel.

b Select the Listen checkbox, then select the appropriate
volume level. Select Close.
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Selecting SONET Receiver Trigger Qutput

You can select from a range of different triggers associated with
receiver events. The triggers associated with SONET errors are
output in the form of pulses. The triggers associated with
alarms are output in the form of a level change.

For more information on SONET receiver trigger events see:

e “SDH/SONET Transmit Trigger Outputs" on page 667

This procedure assumes you have set up the SONET receiver.

> To select a trigger condition

1 Press <Menu>, choose Test Functions > Trigger Output then
press <Select>.

2 In the Receive Trigger field, select the Type of trigger from
Start of Frame, Error or Alarm.

3 If you have chosen Error or Alarm, in the next field, you can
select the part of the overhead in which the alarm or error
occurs. Also, you can select the error or alarm condition
required for the trigger.
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Setting Up Thru Mode Operation

User Guide

Thru mode is used to monitor signals in networks with no
protected monitor points. The instrument is inserted into the
communications path and the received signal is routed through
to the transmit port. Two types of thru mode are available on
the instrument.

¢ “Transparent Thru Mode" on page 333
¢ “Overhead Overwrite Thru Mode" on page 334

Transparent Thru Mode

In transparent thru mode, the signal on the receive port is
routed, unchanged, to the transmit port. The instrument
operates as normal, monitoring errors and alarms in the
received signal.

The instrument’s timing is derived from a clock recovered from
the received data.

Settings cannot be changed once you have selected Transparent THRU
mode. This stops you from selecting settings which would affect the data
path.

You must select the signal rate you want before selecting THRU mode.

To set up transparent thru mode operation

1 Press <Menu>, choose Tx/Rx > Thru Mode then press
<Select>.

2 Select the Enable Thru Mode checkbox (a tick appears in the
box).

3 Select Close.
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Overhead Overwrite Thru Mode

Overhead Overwrite Thru Mode is applicable only for SONET and SDH line
signals.

You must select the signal rate you want before selecting THRU mode.

In overhead overwrite thru mode, the signal on the receive port
is routed to the transmit port. You can overwrite the trace
messages JO and J1, the labels S1 and C2 and the APS message
bytes K1/K2 before you retransmit the received signal. You can
also perform DCC drop and insert. In addition you can add
errors and alarms to the high order path level. The B1, B2 and
B3 BIP values are recalculated before retransmission. Errors
can be added to the frame (Entire Frame and A1A2 errors)
before you retransmit the received signal.

The instrument operates as normal, monitoring errors and
alarms in the received signal.

The instrument’s timing is derived from a clock recovered from
the received data.

To set up overhead overwrite thru mode

1 Press <Menu>, choose Tx/Rx > Thru Mode then press
<Select>.

Select the Enable Thru Mode checkbox.

Select the Overhead Overwrite checkbox.

Select Close.

Sl BN

Use the Overhead Setup menu to change the overhead bytes
from the As Received setting.
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Storing and Recalling Instrument Settings

User Guide

You can store four sets of instrument settings (i.e. those shown
in the summary diagram at the bottom of the display). These,
along with the factory default settings, can be recalled. This
procedure assumes that you have already set up the instrument.

To store instrument settings

1 Press <Menu>, choose System > Stored Settings then press
<Select>.
Select one of the User (1 to 4) radio buttons.

3 Press the right arrow key, then enter a suitable title using
front panel keypad.

4 Select Save to store the settings.
Select Close.

Tx fRx - Stored Settings
& Default

¢ User| |[measurementl

¢ Userad [zetupd
¢ Userd [setupd

|
¢ User? [measurenent2 |
|
|

Recall | Save Close |

To recall stored settings

1 Press <Menu>, choose System > Stored Settings then press
<Select>.

2 Select one of the User (1 to 4) radio buttons.

3 Select Recall. A warning dialog box will appear. Select OK
and the instrument will reconfigure using the recalled
settings.

4 Select Close.
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Measurements and Results

User Guide

Error, Alarm and Pointer Monitoring

“Viewing SONET Errors" on page 338

“Viewing SONET Alarms" on page 341

“Monitoring SPE and VT Pointer Values" on page 342
“Viewing Errors and Alarms Using Trouble Scan" on page 343

“Viewing GFP, LAPS and Ethernet over SONET Errors and
Alarms" on page 345

Jitter and Wander

“Measuring Jitter Tolerance" on page 347
“Measuring Wander Tolerance" on page 353
“Measuring Jitter Transfer" on page 358

“Viewing Jitter/Wander Measurement Results" on page 362

Signal/Network Measurements

“Measuring Optical Power" on page 365
“Measuring Frequency" on page 366

“Viewing the ITU Analysis of SONET Errors and Alarms" on
page 367

“Measuring Service Disruption Time in a SONET Network" on
page 368

“Measuring GFP, LAPS and Ethernet over SONET" on
page 370

Results Logging

“Viewing Results Graphically" on page 545
“Measurement Logging" on page 541

“Shortcuts to Results, Measurements and Stored Settings" on
page 66
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Viewing SONET Errors

You can view errors using either of the procedures listed below:
¢ “Viewing SONET Errors (Total or Last Second)" on page 338
¢ “Viewing SONET Summary of Errors" on page 339

e “Viewing Errors/Alarms using the <Show More> Key" on
page 340

Viewing SONET Errors (Total or Last Second)

You can monitor errors in an SONET signal during testing.

Refer to the Specifications, on the CD-ROM for full details of
errors results. You can view errors on the instrument as Total
or Last Second results.

Total Results The display shows the running total of errors as
they occur throughout the measurement gating period. The total
result stops when measurement gating stops.

Last Second The errors results display is updated every
second. A last second result is the number of errors occurring in
the last second.

To view enhanced RDI alarms (RDI-P-Payload, RDI-P-Server, and
RDI-P-Connection), first enable the enhanced RDI feature:

1. Press <Menu>, choose System > Preferences then press <Select>.
2. Select Enhanced RDI.

p  To view SONET errors

1 Press <Menu>, choose Results > Errors and Alarms >
SONET then press <Select>. Select the Errors tab.

2 Select the Error Type.
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Viewing SONET Summary of Errors

The Error Summary window provides a running total of the
number of errors occurring during the current measurement
period.

Refer to the Specifications, provided on the CD-ROM supplied
with your instrument, for full details of available errors.

> To view the error summary

1 Press <Menu>, choose Results > Errors and Alarms >
SONET then press <Select>. Select the Error Summary tab.

2 Select the Error Type.
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Viewing Errors/Alarms using the <Show More> Key

When the front panel LED lights, error and alarm conditions
have been detected. The front panel <Show More> key allows
you to view detailed alarm information.

¢ Current alarms are shown red, while previous (historical
alarms) are shown yellow.

¢ The History LED indicates that an alarm has occurred since
the History alarms were last reset. It is reset either when a
test period is started or when History <Reset> on the front
panel is pressed.

> To view the error/alarm conditions

¢ Press <Show More>. Select the SONET tab.
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Viewing SONET Alarms

You can monitor alarms in an SONET signal during testing. See
the Specifications on the CD-ROM, for a full list of alarms.

The instrument displays alarms as Alarm Seconds results (the
total number of seconds in the test period during which the
alarm was active).

To view enhanced RDI alarms (RDI-P-Payload, RDI-P-Server, and
RDI-P-Connection), first enable the enhanced RDI feature:

1. Press <Menu>, choose System > Preferences then press <Select>.
2. Select Enhanced RDI.

Refer to the instrument specifications document on the
instrument CD-ROM, for a full list of alarms.

To view alarms seconds results

1 Press <Menu>, choose Results > Errors and Alarms >
SONET then press <Select>. Select the Alarm Seconds tab.

2 Select the Alarm Type.
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Monitoring SPE and VT Pointer Values

You can monitor the pointer values in the SONET signal. The
pointer results that can be displayed are shown below:

Pointer Value: The received pointer value is displayed as a
decimal number.

NDF Seconds: The number of seconds containing one or more
active New Data Flag (NDF) events.

Missing NDF: The number of seconds containing one or more
new pointer value moves with no accompanying active NDF.

Implied Offset: The calculated average offset that would cause
the pointer adjustments measured during the test period.

Positive Adjustments (Count): The number of pointer
increments in the test period.

Positive Adjustments (Seconds) The number of seconds in the
test period which contain one or more pointer increments.

Negative Adjustments (Count): The number of pointer
decrements in the test period.

Negative Adjustments (Seconds): The number of seconds in
the test period which contain one or more pointer decrements.

To monitor pointer values

1 Press <Menu>, choose Results > Network Measurements >
Pointers then press <Select>.

2 Set Pointer Type to SPE or VT, as required.

You can also graphically view the relative offset between pointer
values. The Graph feature also shows the timing relationship of
pointer movements during the measurement.

For more information, see:

¢ “Viewing Results Graphically" on page 545
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Viewing Errors and Alarms Using Trouble Scan

You can use Trouble Scan to continuously monitor errors and
alarms in a SONET signal (gives an initial indication of the
problems existing when you first test a channel). Initial errors
and/or alarms may indicate problems with connections to the
instrument or problems with the network.

Trouble Scan displays up to 4 error counts (in priority order).

Priority Error

1 CV-S

2 CV-L

3 CV-P

4 CV-v

5 CV-V (V5)

6 Frame Errors (A1A2)

7 Payload: near-end errors except Bit
8 REI-L

9 REI-P

10 IEC-P

1 REI-V

12 RFI-V

13 Bit for bulk filled payloads

14 Payload: far-end errors and Bit
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p  To start Trouble Scan

Press <Menu>, choose Results > Trouble Scan then press
<Select>. The errors and an alarm message will be displayed.

If no alarms are detected and all error counts are zero then
“No Trouble” is displayed. If “Alarms Active” or

“Alarms Were Active” is displayed, then press the front panel
<Show More> key for details on which alarms have occurred.

Front Panel LEDs and <Show More> key

The front panel <Show More> key allows you to view detailed
alarm information.

Current alarms are shown red, while previous (historical
alarms) are shown yellow.

The History LED indicates that an alarm has occurred since
the History alarms were last reset. It is reset either when a
test period is started or when History <Reset> on the front
panel is pressed.

Clock Loss and Power Loss alarms are not monitored in Trouble Scan.
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Viewing GFP, LAPS and Ethernet over SONET Errors and Alarms

If your instrument has Next Generation SONET functionality,
you can monitor GFP, LAPS and Ethernet errors. You can also
monitor GFP and LAPS alarms in a SONET signal.

For more information see:

* “Viewing GFP, LAPS and Ethernet errors" on page 345

¢ “Viewing GFP and LAPS alarms" on page 346

Viewing GFP, LAPS and Ethernet errors

You can monitor errors in an SONET signal during testing. Refer
to the Specifications, on the CD-ROM for full details of errors
results. You can view errors on the display as Total or Last
Second counts or ratios.

p  To view the GFP and LAPS errors

1 Press <Menu>, choose Results > Errors and Alarms>
GFP/LAPS then press <Select>.
2 Select the appropriate tab.

3 Select the Error Type if available.

p  To view Ethernet errors

1 Press <Menu>, choose Results > Error and Alarms >
Ethernet then press <Select>.
2 Select the appropriate tab.

3 Select the Error Type if available.
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Viewing GFP and LAPS alarms

You can monitor alarms in an SONET signal during testing.

p  To monitor GFP and LAPS alarms

1 Press <Menu>, choose Results >Errors and Alarms >
GFP/LAPS then press <Select>.

2 Select the appropriate tab.
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Measuring Jitter Tolerance

You can measure jitter tolerance if the instrument has jitter
functionality fitted. Jitter tolerance is the ability of a network
element to withstand jitter without introducing errors into the
output signal. The instrument provides jitter tolerance
measurements within the masks as specified in the relevant
ITU-T standards.

Jitter Tolerance Modes

The jitter auto-tolerance measurement increases the jitter
amplitude until the point of failure, repeating the analysis at a
range of frequencies. The results are plotted alongside the
selected tolerance mask, showing the margin by which the
device-under-test differs from the mask. A failure is indicated if
a measured point falls below the mask. Note that this
measurement can take a variable amount of time for each test
point.

Fast auto-tolerance verifies that the network element conforms
to the selected tolerance mask. The frequency/amplitude values
are set precisely to the values defined by the tolerance mask. At
each frequency point, the receiver is checked against the
defined performance criteria. The results are used to determine
whether the device-under-test has passed or failed against the
selected tolerance mask. Note that fast auto-tolerance mode
allows a predictable test time.

Sweep mode is an automatic jitter generation mode. In this
mode the instrument generates jitter at a range of frequencies,
with the amplitude defined by the selected tolerance mask.
Sweep mode does not provide any measurement results.

Spot mode is a manual jitter generation mode, where the user
selects spot frequencies at an amplitude defined by the selected
tolerance mask. This can be useful for identifying any swept
mask problem area that needs further analysis. Sweep mode
does not provide any measurement results.
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The auto-tolerance and fast auto-tolerance measurements are not
available when the instrument is in Thru Mode or when the receiver
interface is configured to measure and electrical clock or electrical data.

Active alarms will results in termination of the measurement and the test
will record a failure.

Jitter Tolerance Criteria

You can measure jitter tolerance using either the BER Penalty
method or the Onset of Errors method as specified in the
relevant standards.

Jitter Tolerance Measurement Setup

Applied jitter test signal Input Jitter
(STM-Nc/STS-Nc PRES) Tolerance Mask

D:i;, Network

| - Element

| Measure error performance |

]
I Reference Clock I

BER Penalty Method

This method checks the number of bit errors against the
selected error threshold at each amplitude point.

Set up the OmniBER transmitter and receiver as required,
including the test pattern, before starting this procedure. When
testing a regenerator, set the Transmitter and Receiver to the
same line rate as the input line interface-under-test. When
testing a multiplexer, set the Transmitter to the tributary rate
and the Receiver to the aggregate line rate. When testing a
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demultiplexer, set the Transmitter to the aggregate line rate and
the Receiver to the tributary rate (e.g. set the Transmitter to
0C-48 with embedded OC-3 and set the Receiver to OC-3).

Use an external optical attenuator to keep optical power at
optimum level if you are performing tests on optical signals.
Check optical power before making the measurement, to ensure
accuracy. For more information, see:

e “Measuring Optical Power" on page 365

To set up the BER Penalty method for jitter tolerance

1 Connect the OmniBER to the device-under-test.

2 Ensure that there are no errors detected in the OmniBER
receiver.

3 With no jitter applied, set the optical attenuator to obtain a
defined error-rate (of at least 100 bit errors per second). Use
this same error-rate when setting up the OmniBER jitter
tolerance test.

4 Reduce the attenuation by 1dB.

b Measure the jitter tolerance using the following procedure.

Automatic Jitter Tolerance Testing

The jitter amplitude at which the defined error threshold is
reached is plotted on the graph as the jitter tolerance for that
jitter frequency. The measurement is repeated for a range of
test frequencies, according to the tolerance mask selected.

To measure jitter tolerance using BER Penalty method

1 Press <Smart Test>, choose Jitter/Wander Tolerance then
press <Select>.

2 Set Type to Jitter and set Mode to Fast or Auto.

3 In the Input Mask setup area, select the number of Test
Points. Select a preset mask or a user-defined mask from the
list, or select Edit User masks... to create/edit user masks
(see “Defining a User Mask" on page 355). Enter the mask
Start and Stop frequency values (Hz).
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In the Error Threshold fields:
* set Mode as BER Penalty

¢ in the Source field select what type of errors you want to
detect during the measurement

¢ in the Count field set the number of errors in the gating
period you want to use as a threshold in the measurement

Select the Settling (delay between the jitter being applied
and the error measurement being made) and Gate (period of
error measurement at each frequency point) timing (s).

Select Start. View the results by selecting from Status, Graph
or Table format. When viewing the results table, you can
select Prev Page or Next Page to move between results
pages. You can select Stop to stop the measurement.

Check there is a floppy disk in the drive. From the Table
display select Save to save the results. The filename will be
automatically generated and displayed in a dialog box. Click
Close to close the dialog box. (Only available in Auto/Fast
Mode.)

Onset of Errors Method

This method determines the jitter amplitude at which the
number of errored seconds exceeds the specified threshold. The
jitter amplitude at which the defined error threshold is reached
is plotted on the graph as the jitter tolerance for that jitter
frequency. The measurement is repeated for a range of test
frequencies, according to the tolerance mask selected.

Set up the OmniBER transmitter and receiver as required,
including the test pattern, before starting this procedure.

> To perform the Onset of Errors method for jitter tolerance

1
2

Connect the OmniBER to the device-under-test.

Ensure that there are no errors detected in the OmniBER
receiver.

Press <Smart Test>, choose Jitter/Wander Tolerance then
press <Select>.
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Set Type to Jitter and set Mode to Fast or Auto.

b In the Input Mask setup area, select the number of Test

Points. Select a preset mask or a user-defined mask from the
list, or select Edit User masks... to create/edit user masks
(see “Defining a User Mask" on page 220). Enter the mask
Start and Stop frequency values (Hz).

In the Error Threshold fields:
¢ set Mode as Onset of Errors

¢ in the Errored Seconds field set the number of errored
seconds you want to use as a threshold in the
measurement. The default number of errored seconds is 2.

Select the Settling (delay between the jitter being applied
and the error measurement being made) and Gate (period of
jitter generation at each frequency point) timing (s). The
Gate default is 30s.

Select Start. View the results by selecting from Status, Graph
or Table format. When viewing the results table, you can
select Prev Page or Next Page to move between results
pages. You can select Stop to stop the measurement.

Check there is a floppy disk in the drive. From the Table
display select Save to save the results. The filename will be
automatically generated and displayed in a dialog box. Click
Close to close the dialog box. (Only available in Auto/Fast
Mode.)

Spot Mode Settings

To set up Spot Mode

1
2

Set Mode to Spot.

In the Input Mask area, select a preset Mask or a
user-defined mask from the list, or select Edit User masks...
to create/edit user masks (see “Defining a User Mask" on
page 355).

3 Enter the Frequency (Hz).

Select Start.
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Sweep Mode Settings

> To set up Sweep Mode
1 Set Mode to Sweep.

2 In the Input Mask setup area, select the number of Test
Points. Select a preset Mask or a user-defined mask from the
list, or select Edit User masks... to create/edit user masks
(see “Defining a User Mask" on page 355). Enter the mask
frequency Start and Stop values (Hz), or select the default
min and/or max values.

3 Select the Settling (delay between the jitter
frequency/amplitude being applied and the error
measurement being made) timing (s).
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Measuring Wander Tolerance

Wander tolerance is the ability of a network element to
withstand wander without introducing errors into the output
signal. You can measure Wander Tolerance using the
instrument, if jitter/wander is fitted. The instrument provides
wander tolerance measurements (using sinusoidal modulation)
within the chosen mask. Masks are as specified in the relevant
ITU-T standards. The instrument automatically selects the
appropriate amplitude for the selected frequency. A wandered
signal is applied to the device-under-test to check that its
performance is with in the specified limits.

This procedure assumes that you have set up the Transmitter
and Receiver as required, including the required test Pattern.
Make sure the interface settings match the network equipment.

Check optical power before making the measurement, to ensure
accuracy. For information, see:

¢ “Measuring Optical Power" on page 365

Wander Tolerance Measurement Setup

Applied wandered test signal

‘:l'—‘ri:!, 1 Network
3| - T Element
‘ Measure error performance

|
Reference Clock

Wander Tolerance measurements are not available when the instrument is
in Thru Mode.
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[ 2 To measure Wander Tolerance
1 Press <Smart Test>, choose Jitter/Wander Tolerance then
press <Select>.
2 Select Type as Wander.

3 In the Mask setup area, select a preset input mask from the
list.

4 Enter the mask Frequency value. The mask amplitude will
automatically be calculated.

Select Start or Stop to control wander generation.

6 You can exit using either of the following methods:
Press <Smart Test>, choose Stop Application then press
<Select>.
Press <Menu>, choose Exit then press <Select>.
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Defining a User Mask

The jitter standards specify the lower limit of Maximum
Tolerable Input Jitter in the form of a mask. The measured input
jitter tolerance of the network element must be greater than
that of the mask specified by the relevant standard.

The instrument allows you define up to 10 user masks. These
are displayed in both graph and table format.

To open the user mask setup window

1 Press the <Smart Test> button and select Jitter/Wander
Tolerance.

2 Set Type to Jitter.

3 Select Edit User Masks... button.

Note that you can not edit a user mask that is currently being used in a
jitter tolerance or transfer measurement.

To create/edit a User Mask

1 In the Manage Masks fields, select New or choose a mask
from the drop-down list.

2 Enter the Title (Max 15 characters) using the instrument
keypad. Press <Select>.

3 In the Mask Points fields, select Add... to add a point to the
mask. Enter the Frequency (Hz) and Amplitude (UI)and
then select OK. The new point appears in the table to the
right.

4 Select Delete... to delete a point; the Delete point window
lets you choose which point number you want to delete.
Select Edit... to change the frequency/amplitude of a point.

6 You can also shift a mask by a percentage amount. This shift
applies to all the points. The shift increases or decreases the
amplitude of the point at each frequency. In the Shift Mask
field select the required percentage change (positive or
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negative) and then select Shift to apply the change. The
graph and table on the right reflect the change.

7 If the list of points extends beyond the end of the table, use
Prev Page and Next Page to view the rest of the listed points.

8 Select Close when you have finished defining the mask. This
saves the mask.

If any points on the selected mask are not within the capability of the
transmitter, the maximum possible amplitude will be output and a warning
message will be displayed on the Status line at the bottom of the screen.

To copy a User Mask

1 In the Manage Masks field, select New.

2 Move into the Title field and type in the name of your mask
using the instrument keypad and press <Select>.

3 Select the Copy... button.

4 In the Copy User Mask window, select the mask you want to
copy to your new mask. Select OK. The selected mask is now
copied to your newly named mask.

b To refine the mask, you can:
Select Shift Mask - Enter a plus or minus percentage value to
change all the amplitude values of the mask. Select the Shift
button.
Select Add... - Enter the Frequency (Hz) and Amplitude (UI)
of a point, then press OK to add a point.
Select Delete... - Select the point number (refer to mask table
to right of display) you want to delete, then press OK.
Select Edit... - Select the point number (refer to mask table to
right of display) that you want to change. Change the
Frequency (Hz) and/or Amplitude (UI), then select OK.

6 If the list of points extends beyond the end of the table, use
Prev Page and Next Page to view the rest of the listed points.

71 Select Close when you have finished copying the mask.
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p  To delete a User Mask

1 Inthe Manage Masks field select a mask from the drop-down
list.

2 Select the Delete button.

3 Select Close to close the User Masks window.
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Measuring Jitter Transfer

You can measure jitter transfer if the instrument has jitter
functionality fitted. Results are given in either graphical form
(Gain versus Frequency) or tabular form.

Jitter transfer is the ratio of output jitter amplitude to input
jitter amplitude versus jitter frequency for a given bit rate. For
example, in a regenerator where the device output is loop-timed
from the input, some of the jitter present at the input port of the
regenerator will be transferred to the output port. On networks
with cascaded equipment on long trunk routes it is important to
limit jitter transfer.

For the jitter transfer measurement, first use a default 5s Gate
time (the time spent at each measurement point) and 5s Settling
time (the time between jitter being applied and the
measurement beginning, during which the unit under test is
settling). Then increase to a 10s Gate time and 20s Settling time,
to optimize measurement accuracy against the overall
measurement duration. Automatic band filtering is used in the
jitter receiver, providing selection and measurement of the
relevant jitter components to provide accurate and repeatable
results.

You must perform a back-to-back calibration run before making
the jitter transfer measurement via the device-under-test.

Jitter transfer measurements are not available when the instrument is in
Thru Mode.
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Pre-Measurement Calibration

Connect the instrument in a loopback configuration
(Optical-to-Optical or Binary-to-Binary) and perform a
calibration cycle before making a jitter transfer measurement.

Set up the Transmitter and Receiver as required, before
completing this procedure. For example, when testing a
regenerator, set the Transmitter and Receiver to the same line
rate as the input line interface-under-test.

Add an optical attenuator between the IN and OUT ports of the
optical module, to keep optical power at optimum level. Check
optical power before making the measurement, to ensure
accuracy. For more information, see:

¢ “Measuring Optical Power" on page 365.

Calibration
Mode

[ |
Measurement
Mode §

|

Switch on the instrument for at least 1 hour before starting a calibration
cycle. The climatic conditions must remain stable from switch-on until the
end of the measurement, for accurate results.
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>

To calibrate the instrument

1 Press <Smart Test>, choose Jitter Transfer then press
<Select>.

2 In the Input Mask setup area, select the number of Test
Points. Select either a preset input Mask or a user-defined
mask from the list, or select Edit User masks... to create/edit
user masks (for more information, see “Defining a User
Mask" on page 355).

Enter the mask frequency Start and Stop values (Hz).

4 Select the Settling and Gate (measurement period) timing
(sec).

In the Run Type field, select Calibration.

6 Select Start. The status of the calibration run is displayed.
When the calibration has finished, complete the jitter
transfer measurement (see “Jitter Transfer Measurement" on
page 360). You can select Stop to stop the calibration before
it has finished.

During calibration and measurement of jitter transfer the instrument goes
into a locked state. This stops the user from changing the instrument
settings which would make the calibration or measurement invalid. If you
want to perform measurements other than jitter transfer then select the
‘Release Instrument Lock’ button and proceed.

It is recommended that the maximum test period (from the start of
calibration to the end of the measurement) does not exceed 90 minutes,
otherwise the accuracy specification cannot be guaranteed.

Jitter Transfer Measurement

Start the jitter transfer measurement within 10 minutes of completion of
the calibration cycle.
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To measure jitter transfer

1

Remove the loopback configuration from the interfaces.
Connect the instrument to the device-under-test.

You can select a Pass Mask to compare the measurement
results with. Also, you can add an offset to the Pass Mask, by
selecting a preset Offset or entering a user-defined offset.

Select Start to make the measurement. The results are
provided in Graph (Gain versus Frequency) or Table format.
You can select Stop to stop the measurement.

Check there is a floppy disk in the drive. Select Save to save
the results. The filename will be automatically generated and
displayed in a dialog box. Click Close to close the dialog box.
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Viewing Jitter/Wander Measurement Results

You can view jitter and wander measurement results if the
instrument has jitter functionality fitted. The results shown
depend on the Test Function Mode (jitter or wander) selected.

Viewing Jitter Measurement Results

Jitter unlock (JUL) and jitter out-of-range (JOR) are indicated
by the front panel jitter LED. Details of these jitter alarms are
given when you press the <Show More> key on the instrument’s
front panel, shown as general alarms. Also jitter alarms are
displayed on the results page (see below for details of how to
view the jitter results page).

The instrument displays jitter hit results. Jitter hits are
detected when the programmable threshold for positive and
negative jitter values are exceeded. The detector is reset when
the jitter level falls below 75% of the hit threshold. Positive and
negative jitter hit counts are also included in Trouble Scan.

‘Total’ and ‘Last Second’ amplitude results are displayed for
each of the active receiver measurement bandwidths.

To view Jitter results

1 Press <Menu>, choose Results > Jitter/Wander then press
<Select>.

2 Select the results required.

See “Monitoring Jitter on a SONET Signal" on page 301 for
information on setting up the receiver for jitter measurements.

JUL and JOR Alarm Conditions

Jitter Unload (JUL) can be set if the Jitter Receiver loses lock
while Measurements are being made. This can happen if Loss of
Line Clock occurs at the Binary Clock Input input, if the Line
Clock is outside the specified frequency range for the Line rate
or if Loss of Electrical Data occurs at the Binary Data Interface
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Input. JUL can also occur if there is Loss of Optical Data at the
Optical Data input, this causes LOS alarm to be set (in 'Optical
Data' jitter measurement mode), which automatically sets JUL.

The Jitter Overrange (JOR) is designed to prevent
measurements being presented to the user if the instrument is
measuring in a non-linear state due to high input Jitter levels.
The 'HP Filters Off' path is the most likely to detect excessively
high input jitter levels and is kept running even when High Path
Filters is selected. This means that the JOR alarm may be
raised, even though Jitter results displayed on screen may are
within the specified range.

If JOR is asserted, try increasing the Jitter measurement range
until JOR is de-asserted.

Viewing Wander Measurement Results

Wander reference unlock is indicated on the Results page and
when you press the <Show More> key on the instrument’s front
panel.

The instrument displays Alarm Seconds and Time and
Amplitude results.

TIE (Time Interval Error) represents the time deviation of the
clock signal under test, relative to the reference source.
Real-time TIE results are displayed during a measurement
period. MTIE (Maximum Time Interval Error) is the largest
peak-to-peak TIE observed during the measurement period.

The Time/Amplitude results (TIE/MTIE) include TIE, +ve Peak,
-ve Peak, Peak-Peak, Frequency Offset, Frequency Drift.

External PC software is available that provides off-line analysis
of MTIE/TDEV (Time Deviation) wander measurements.

To view Wander results

1 Press <Menu>, choose Results > Jitter/Wander then press
<Select>.

2 Select the results required.
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See “Monitoring Wander on a SONET Signal" on page 302 for
information on setting up the receiver for wander
measurements.
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Measuring Optical Power

You can continuously measure the optical power of the optical
signal connected to the selected (active) Optical In port, to a
resolution of 0.1 dBm.

This procedure assumes that you have connected the optical
input signal to the Optical In port and set up the SONET
receiver.

To measure optical power

1 Press <Menu>, choose Results > Signal Quality > Optical
Power then press <Select>.

2 If your instrument has the dual wavelength featured fitted,
set Wavelength to 1310 nm or 1550 nm.

The green portion of the colored bar shows the power range for accurate BER
measurement. The blue portion indicates power levels beyond the receiver’s
operating range for accurate BER measurement. If the power level is too high and
reaches damage level the colored bar turns red.
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Measuring Frequency

The frequency of a valid receive signal is continuously
measured and available for display (independent of any test
period). During signal loss, the measurement is disabled and the
results invalidated.

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

This procedure assumes that the test signal has been connected
to the appropriate optical or electrical input port and that the
receiver signal rate has been set.

To measure frequency

¢ Press <Menu>, choose Results > Signal Quality > Frequency
Meas then press <Select>.
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Viewing the ITU Analysis of SONET Errors and Alarms

You can view the ITU analysis of section, line or STS path errors
and alarms.

First make sure the bit rate, line code, input operating level and
termination settings match the network element being tested.
Also check that the receive SONET framing structure and
payload are set correctly.

For more information, see:

¢ “Introducing ITU Performance Analysis" on page 586

To view the ITU analysis of results

1 Press <Menu>, choose Results > Performance Analysis then
press <Select>.

2 Set the G- or M-series Analysis Type as required.

All supported types of analysis are available during a measurement. The
measurement will not be affected if you switch between the different
results provided.
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Measuring Service Disruption Time in a SONET Network

You can measure the time it takes (service disruption time) for
the automatic protection switch (APS) circuit to detect and
activate the standby equipment when a fault occurs. This
protection switch action allows the network to continue earning
revenue even when equipment goes faulty.

For more information, see “Test Configuration for Measuring
Service Disruption Time" on page 683.

You can deliberately invoke a protection switch in a network
carrying a PRBS by generating a burst of PRBS errors.

p  To view disruption time

1 Press <Menu>, choose Results > Network Measurements >
Service Disruption then press <Select>.

Press <Run/Stop>.
3 Verify error-free reception of the PRBS test pattern.

4 Invoke a protection switch on a working section of the
transmission system that is transporting the PRBS. The
instrument will display the service disruption results.

You can deliberately invoke a protection switch in a network carrying a
PRBS by generating a burst of PRBS errors. You can simulate a node
failure by removing the power from the transmission element, or you can
simulate fiber break by disconnecting a fiber. For background information,
see “Service Disruption" on page 682.
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Service Disruption Test Results

The instrument provides three separate results:

* Longest: The duration of the longest error burst detected
during the test

¢ Shortest: The duration of the shortest error burst detected
during the test

¢ Last: The duration of the most recent error burst detected
during the test

When you press the <Run/Stop> key at the beginning of a
protection-switching time test, all result fields are reset to 0 ms.

When the protection switch is triggered, the duration of the
resulting error burst is measured and displayed.

For the system under test to pass, a single error burst of
duration less than 50 ms should be detected. Detection of a
single error burst is indicated by an identical value being
displayed in the three result fields.

Three separate results are provided because some transmission
systems exhibited a characteristic similar to switch-bounce
during a protection-switching event. This results in multiple
distinct error bursts being present on the received test pattern.
By providing three separate results, the instrument’s service
disruption measurement clearly identifies the presence of this
unwanted operating characteristic.

Other additional measurement features include:

* Relative timestamping of the beginning and end of each
service disruption event.

e History: A record of the first ten service disruption
measurements.

While an Alarm Indication Signal is not strictly speaking a pure
protection-switching measurement, it is closely tied to these
types of measurements by being activated as a result of any
physical layer failure, such as a fibre break.
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Measuring GFP, LAPS and Ethernet over SONET

If your instrument has Next Generation SONET functionality,
you can monitor GFP, LAPS and Ethernet measurements in a
SONET signal.

Viewing GFP, LAPS and Ethernet measurements

You can monitor measurements in a SONET signal during
testing.

Refer to the Specifications, on the CD-ROM for full details of
measurements. You can view measurements on the display as
Total or Last Second counts.

> To view the GFP and LAPS measurements

1 Press <Menu>, choose Results > Network Measurements>
GFP/LAPS then press <Select>.
2 Select the appropriate tab.

3 Select the Error Type if available.

[ 2 To view Ethernet measurements

1 Press <Menu>, choose Results > Network Measurements >
Ethernet then press <Select>.
2 Select the appropriate tab.

3 Select the Error Type if available.
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Setting up the OTN Transmitter

User Guide

Physical/Line

“Setting Up the Transmit Optical Interface" on page 374
“Transmitting an Unframed Signal" on page 375
“Transmitting a Framed OTN Signal" on page 377
“Selecting the OTN Transmit Clock Source" on page 378
“Adding Frequency Offset" on page 379

“Adding OPU Frequency Offset" on page 380
“Generating Jitter on an OTN Signal" on page 381

Overhead

“Generating Trace Messages" on page 382

“Editing Path Signal Labels" on page 382

“Editing OTN Overhead bytes" on page 383

“Setting Up an OTN Overhead Sequence" on page 387

“Inserting Messages into the General Communication
Channel (GCC)" on page 389

Payload

“Instrument Setup and Use - SDH" on page 101
“Instrument Setup and Use - SONET" on page 237

Errors/Alarms, Resetting the Instrument

“Adding Errors and Alarms to the OTN Signal" on page 390

“Adding Alarm Stress" on page 391

“Adding Errors to the OTN Signal Payload" on page 392
“Selecting OTN Transmitter Trigger Output" on page 393
“Switching Off All Test Function Features" on page 394
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Setting Up the Transmit Optical Interface

You can transmit optical transport network (OTN) signals that
meet the G.709 standard. The signals are output on the Optical
Out connectors.

The transmitter and receiver can operate independently, or they can be
coupled. For more information, see “Coupling the Receiver to the
Transmitter Settings" on page 376.

> To set up the OTN transmit interface
1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
Physical then press <Select>.
2 Set the Signal Mode to OTN.
3 Set the OTN Signal Rate as required.

4 To select the clock source for the OTN signal see “Selecting
the OTN Transmit Clock Source" on page 378.
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1

You can transmit a signal at OTN rates which has no framing
and is simply a repeating pattern. The patterns can be inverted

or non-inverted.

> To transmit an unframed signal

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >

Physical then press <Select>.

Set the Signal Rate as
Select the Pattern tab.

[Z 3 B — T LR X )

PRBS Polarity

The definition of PRBS polarity may differ between ITU-T

Set the Signal Mode to Unframed.

required.

Select the PRBS and its polarity.

Recommendation 0.150 and common practice in the USA. This

is illustrated by the table

below.

Pattern ITU-T USA

PRBS9 Non-inverted Non-inverted
PRBS11 Non-inverted Non-inverted
PRBS15 Inverted Non-inverted
QRSS Non-inverted Non-inverted
PRBS23 Inverted Non-inverted
PRBS31 Inverted Inverted

Note that a non-inverted 2"-1 PRBS will produce a longest run

of n-1 zeros in the PRBS sequence and inverted sequence
produces a longest run of n zeros in the PRBS sequence.
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You can select PRBS polarity to be inverted or non-inverted. For
all signal types except SONET, either ITU or non-ITU is
displayed beside your selection to indicate if it conforms to
ITU-T 0.150.

Coupling the Receiver to the Transmitter Settings

You can set up the instrument so that the receiver will
automatically configure to the transmitter’s settings.

> To couple the receiver to the transmitter settings

1 Press <Menu> and choose Tx/Rx > Coupling using the arrow
and <Select> keys.

2 Choose Copy Tx to Rx.
3 Choose Close.

p  To turn coupling off

1 Choose Tx/Rx > Coupling.
2 Choose Switch Coupling Off.
3 Choose Close.
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Transmitting a Framed OTN Signal

You can transmit a framed OTN signal with either an
unstructured or a structured payload. The framing meets the
standards for OTN signals set out in ITU-T Standard G.709.

When you transmit a framed OTN signal with an unstructured
payload, a user-selectable test pattern fills the entire payload. A
structured payload consists of a SONET or SDH framed signal.

You can enable or disable scrambling to test your scrambler
circuitry. You can also enable or disable forward error
correction (FEC). This allows you to test your FEC circuitry to
ITU-T Recommendation G.709.

When the FEC is disabled and scrambling is off, the long run of zeros in the
FEC bytes will cause most clock recovery systems to fail. Also, when
scrambling is turned off and any of the following patterns are selected
(null client, test signal patterns consisting of all zeros, all ones or user
patterns with at least 8 zeros or ones), then you may get LOF and pattern
sync loss.

You can select the mapping to be synchronous or asynchronous.
If you choose synchronous the Optical Payload Unit (OPU) clock
is derived from the mapped client signal. Asynchronous means
that the OPU clock is independent of the mapped client signal.

To transmit a framed OTN signal

1 Press <Menu>, choose Tx/Rx > Transmitter Settings > OTN
then press <Select>.

Set the Serambling and FEC on or off as required.

3 Set the Payload as required. If you choose SONET or SDH
use the SONET or SDH tabs to set up your required SONET or
SDH signal. If you choose Test Signal use the Pattern tab to
set up your pattern. Choosing Null Client sets up the null
client pattern as defined in G.709. This is an all-zero pattern.

4 Set the Mapping to be Asynchronous or Synchronous.
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Selecting the OTN Transmit Clock Source

You can reference the OTN transmitter timing to an internal,
external or recovered clock source. By default, the internal
clock source is used.

Mode Clock Source

Internal Clock generated within the instrument.

External 2 Mb/s (ternary) or 2 MHz (binary) Master Timing Signal (MTS)
applied to the 75 ohm unbalanced Clock In port (BNC).
or
2 Mb/s (ternary) MTS applied to the 120 ohm balanced clock In
port (Siemens)
or

10 MHz reference clock applied to the 75 ohm unbalanced
Clock In port (BNC).

Recovered  Clock recovered from the signal applied to the receiver.

| 2 To select the transmit clock source
1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
Physical then press <Select>.
Set the Signal Mode to OTN.
Select a Clock Source.

4 Select a Clock Format if you are using an external clock
source.

User Guide



Instrument Setup and Use - OTN 4

Adding Frequency Offset

You can apply frequency offset to either the Optical Transport
Unit (OTU) line frequency or to the Optical Payload Unit (OPU)
when in asynchronous mode. You can apply frequency offset to
the line signal regardless of the clock source.

In synchronous mode, when you apply an offset to the line rate,
that offset is also applied to the payload rate.

When in asynchronous mode, the client signal (SONET or SDH
signal) clock is independent of the line (OTN) signal. Therefore
you can apply a frequency offset to the payload signal and the
line signal independently. This allows you to simulate
conditions where you are mapping a client signal into the OTN
signal and both may have frequency offsets.

Frequency offsets are allowed when transmitting OTN signals
and are handled by the OTN frame justification control bytes in
the OPUk overhead.

In the instrument, when you set the frequency offsets the
instrument calculates the stuffing ratio required to maintain
the line rate. The stuffing ratio has a limit of +/-656ppm and will
saturate with certain combinations of payload and line offset.

To add OPU frequency offset see:
¢ “Adding OPU Frequency Offset" on page 380

> To add a line frequency offset

1 Press <Menu>, choose Test Functions > Frequency Offset
then press <Select>.

2 Select Enable Offset.

3 Select the Offset required.

4 Press <Select> to start adding the offset.
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Adding OPU Frequency Offset

> To add an OPU frequency offset
1 Press <Menu>, choose Tx/Rx > Transmitter Settings > OTN
then press <Select>.
Set the Mapping field to Asynchronous.
Press <Menu> and select Test Functions>Frequency Offset.
Select the Enable Offset checkbox in the OPU field.
Select the Offset required.
Press <Select> to start adding the offset.

S a1 A W N

380 User Guide



Instrument Setup and Use - OTN 4

Generating Jitter on an OTN Signal

You can add jitter to the transmitted OTN signal, if the
instrument has jitter functionality fitted.

Make sure interface settings match the network equipment. This
procedure assumes you have already set up the OTN signal.

To generate jitter
g J
1 Press <Menu>, choose Test Functions > Jitter/Wander then
press <Select>.
Set the Mode to Jitter.

3 In the Jitter setup field, select the jitter Source (Internal or
External). For an External jitter source, connect the
external source to the External Modulation Input connector.

4 For an Internal jitter source, enter the Modulation
Frequency (Hz) and the Amplitude (UI). Press the <Select>
key when you have finished.
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Generating Trace Messages

There are two types of trail trace identifiers (TTI). The Section
Monitoring (SM) TTI byte is contained in the OTU overhead and
the Path Monitoring (PM) TTI byte is in the ODU overhead. They
can both be set independently.

The TTI message provides source access, destination access and
operator specific information over 64 consecutive frames.

TTl name Acronym No, of 1st byte Remaining bytes
bytes

Source Access SAPI 16 All 0s User settable

Point Identifier

Destination DAPI 16 All 0s User settable

Access Point

Operator specific 32 User User settable

fields settable

To transmit the OTN trail trace identifier
1 Press <Menu>, choose Overhead Setup > Byte Setup then
press <Select>. Select the OTN tab.

2 Using the arrow keys move to the SM or PM field you want to
change.

3 Press <Select> and then choose Edit Field. You can then
change the field entry.

4 Press <Select> when you have changed the field entry.

Editing Path Signal Labels

You can change the value in the Payload Type (PT) byte in the
Optical Path Overhead (OPU). The PT byte identifies what
payload is carried in the OTU signal. This is set up
automatically when you set the payload but changing it allows
you to test that receiver equipment can detect fault conditions.
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p  To edit the PT byte

1 Press <Menu>, choose Overhead Setup > Labels then press
<Select>. Select the OTN tab.

2 In the PT Mapping field select the PT mapping from the
drop-down menu. The binary value of this byte appears in
the field beside the selection.

Editing OTN Overhead bytes

You can change some of the OTU overhead bytes from their
default value to simulate typical conditions at the equipment
under test. The overhead is divided into the Frame Alignment
Signal, the OTU overhead, the ODU overhead and the OPU
overhead. The values that can be set are all zeros, all ones and
user selectable settings.

For more information see:
¢ “Generating Trace Messages" on page 382
¢ “OTN Overhead Bytes" on page 655

Col/ ' 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16

Row

1 _| 0TU Specific Overhead Area OPU
Specific

: 0DU Specific Overhead A Overhead

3 peciric Uvernea rea Area

4

The OTN optical signal has three types of Frame Alignment
Signal (FAS) bytes.
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Byte No. of bytes Default Value Can be set
(hex)

FAS 0A1 3 F6 yes

FAS 0A2 3 28 yes

MFAS 1 Increments over no
256 frames

The OTU overhead consists of seven bytes. There are three
Section Monitoring (SM) bytes, two bytes which make up a
General Communication Channel (GCCO) and the remaining
byte is reserved for a future application.

Column
Tl 7 Bl 14 15 16
Row 1 Frama Alignment Overhead MFAS SM GCCo RES
2 Rmes  [OM Towme TCM5 TCWA  FTFL wapoing
s  ToMma TOM2 TOM! PM Exp | orecie
4 GCo GCC2 APS/PCC RES PSI
0TU Bytes No, of bytes  Default Value (hex) Note
SM TTI 1 00 Cannot be set by user
BIP-8 1 calculated Cannot be set by user
byte3 1 00 Can be set by user
GCCOo 2 0000 Can be set by user
RES 1 00 Can be set by user

The ODU overhead bytes consist of rows 2 to 4 and columns 1 to
14 of the OTN frame.
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0DU Bytes No. of bytes  Default Note
Value
RES 3 000000h Can be set by user
TCM ACT 1 00h Can be set by user
TCM1,2,3,45 &6 3 each 000000h Byte 2 not settable. PM/SM
BIP copied into byte 2
FTFL 1 00h Can be set by user
PM TTI 1 00h Refer to “Generating Trace
Messages" on page 382
BIP-8 1 calculated  Cannot be set by user
byte3 1 01h Can be set by user; this byte
contains BEI, BDI & STAT.
EXP 2 0000h Can be set by user
GCC1,2 2 each 0000h Can be set by user
APS/PCC 4 00000000h Can be set by user
RES 6 00h Can be set by user

The path overhead consists of rows 1 to 4, columns 15 and 16 of

the OTN frame.

Byte(s) No,of Default Value Notes
bytes
PSI 1 Determined by transmitter Cannot be set by user.
settings PT is one byte of a 256-byte

sequence in the PSI field.
The remaining 255 bytes are
set to 00h.

RES(3 1 00h Reserved bytes.

off)

JC 3 Determined by justification

process in async mode. Set
to 00h in sync mode
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Byte(s) No,of Default Value Notes
bytes
NJO 1 00h in sync mode. Provides
data opportunity in async
mode.
PJO 1 Data in sync mode. 00h

when positive justification
occurs in async mode.

> To change the OTN overhead bytes
1 Press <Menu>, choose Overhead Setup > Byte Setup then
press <Select>. Select the OTN tab.
2 Using the arrow keys move to the field you want to change.

3 Press <Select> and then choose Edit Field. You can then
change the field entry.

4 Press <Select> when you have changed the field entry.
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Setting Up an OTN Overhead Sequence

You can insert a sequence of values into a group of OTN
overhead bytes (an overhead channel). A sequence consists of
up to 256 different elements, each element being the
appropriate number of bytes for the selected location.

Sequence Channels OTN overhead bytes

6-byte channels FAS

4-byte channels APS/PCC

2-byte channels GCCO, EXP, GCC1, GCC2

Single byte channels MFAS, TCM ACT, FTFL, RES, SM bytes 1 and 3,
TCM1-6 bytes 1 and 3, OPU2 bytes (not JC, NJO,
PJO)

Each element can be transmitted for a variable number of
frames, up to 65535. This sequence can then be transmitted as a
single run or repeated indefinitely.

If the sequence is created that is a multiple of 256 frames, the
first frame of the first element is transmitted when the MFAS
value equals 0. The sequence must be stopped before the user
can change the value of any element or the number of frames for
any element.

You can use the sequences to check that your equipment deals
with these bytes in the required way. How these bytes are set up
may differ from one manufacturer to the next.

In the following procedure it is assumed that the transmitter is
set up to transmit an OTN signal.

To select the sequence generation channel

1 Press <Menu>, choose Overhead Setup > Sequence
Generation then press <Select>. Select the Channel tab..

2 Select OTN as the Network Standard.
3 Select the Change... field.
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>

4 Move to the TCM fields in the ODU2 overhead and press

<Select> to choose the channel to which you want to apply a
sequence. (When selected the button is pushed in). Select
Close.

To set up the overhead sequence

1 Press <Menu>, choose Overhead Setup > Sequence

Generation then press <Select>. Select the Sequence Setup
tab.

Overhead Setup - Sequence Generation

Channel SequenceSetupl

Sequence Element | 112 Mext |

Clear All| Increment All|

Element |Frames TCMACT
103
106
107
108
109
110
111
112

UL

Execution Single ~| Transmit |

2 In the Sequence Setup window, select the Sequence

Element. The sequence can have between 1 and 256
elements. The element you select is displayed and you can
move through the elements by selecting Prev and Next.

Enter the number of frames you want the sequence to run for
and also the sequence value for that set of frames. (After
each entry press <Select>).

In the Execution field select Single or Repeat and then
select the Run Sequence checkbox to start the sequence
running.
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Inserting Messages into the General Communication Channel (GCC)

You can insert messages into the General Communication
Channels (GCC) which are in the overhead of the Optical
Channel Signal. The Optical Transport Unit (OTU) overhead
contains GCCO; the Optical Data Unit (ODU) overhead contains
GCC1 and GCC2.

> To insert a message into GCCO

1 Press <Menu>, choose Test Functions > DCC/GCC
Drop/Insert then press <Select>.

2 Select Transmitter Insert, then select the GCC channel.
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Adding Errors and Alarms to the OTN Signal

You can add errors and alarms to the OTN signal using the
procedure below. Refer to the Specifications, available on the
CD-ROM, for a full list of errors and alarms. Errors can be
added singly, at preset rates (1E-3, 1E-4 1E-5, 1E-6, 1E-7, 1E-8
and 1E-9) or at a user programmable rate.

For more information on OTN Errors and Alarms see:

¢ “Equipment Response to OTN Errors" on page 666

¢ “Adding Errors to the OTN Signal Payload" on page 392.

¢ “Adding Alarm Stress" on page 391

¢ “OTN Alarm Description" on page 664

¢ “Equipment Response to OTN Alarms" on page 665

You can add errors and alarms at the same time.

To add errors and/or alarms

1 Press <Menu>, choose Test Functions > Errors and Alarms
then press <Select>.

2 Set the Type to OTN and select the byte(s) you want to error.

3 Select the Add Errors Type and Rate required.

4 Select the Add Alarm Type, then select the Alarm ON
checkbox.

Entire Frame error add introduces an error into any part of the OTN frame
(after scrambling). When you enable FEC in your receiver, entire frame
errors (up to a maximum rate) can be corrected and may be recorded as
corrected FEC errors.
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Adding Alarm Stress

You can add alarm stress to the signal to simulate intermittent
or periodic alarm conditions in the network.

p  To add an alarm stress

1 Press <Menu>, choose Test Functions > Errors and Alarms
then press <Select>.

2 Select the Add Alarms Type.
3 Inthe Stress field, depending on the alarm you have selected,
you can choose a single-pulsed stress or a sequence of pulses.

For more information on alarm stress testing refer to the
application note on the CD ROM supplied with the instrument
The application note is also available on the product website.

Alarm Stress Sequence

The alarm stress sequence consists of either a pulse or a pnm
sequence. The sequence may be started when the alarm is either
in the ON state or in the OFF state as indicated in the following

diagrams.
Pulse ON yp
P
Srmome I L
Pulse OFF Pl
SweoFF L
Stress ON jplofm | m |

Stress OFF — L | L] L

or

Stress ON L . --
Stress OFF -

pnm Sequence
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Adding Errors to the OTN Signal Payload

You can add errors to the OTN signal payload (test pattern,
SONET or SDH). A full range of SONET and SDH errors can be
added and bit errors can be added if a test pattern is selected as
the payload.

> To add errors to the OTN signal payload
1 Press <Menu>, choose Test Functions > Errors and Alarms
then press <Select>.

2 In Add Errors Type select the type of error you want to add
to the OTN payload. Note that if SONET or SDH is selected as
an OTN payload you can add bit errors to its payload from
this menu.

3 Set the error rate in the Rate field. Select User to specify a
particular rate which is not listed (See next step). Select
Error All to error all the bits of the selected byte(s).

4 If you have selected User highlight the rate field and press
<Select>. Select from the drop-down menu. If you choose
Edit Field you can then enter your own value.

For more information see:
¢ “Adding SONET Errors and Alarms" on page 288
¢ “Adding SDH Errors and Alarms" on page 154
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Selecting OTN Transmitter Trigger Output

You can select from a range of different triggers associated with
transmitter events. The triggers associated with the errors are
output in the form of pulses. The triggers associated with
alarms are output in the form of a level change.

For more information on triggers see:

¢ “OTN Transmit Trigger Outputs" on page 669

> To select a trigger condition

1 Press <Menu>, choose Test Functions > Trigger Output then
press <Select>.

2 In the Transmit Trigger field, select the Type of trigger. If
Start of Frame is selected you can then, in the adjacent field,
select whether it is the start of the OTN frame or the start of
the mapped signal frame (SONET/SDH).

User Guide 393



4  Instrument Setup and Use - OTN

Switching Off All Test Function Features

You can switch off all Test Functions features. This is useful if

you want to start configuring the instrument from a known
state.

> To switch off all Test Function features

1 Press <Menu>, choose Test Functions > Switch Off then
press <Select>.

2 Select Switch Off All Active Test Functions.

3 Select Close.
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Setting up the OTN Receiver

User Guide

Physical/Line

1

“Setting Up the OTN Receive Optical Interface" on page 396

“Receiving an Unframed Signal" on page 398
“Receiving a Framed OTU2 Signal" on page 397
“Monitoring Jitter on an OTN Signal" on page 400

“Coupling the Transmitter to the Receiver Settings" on
page 399

Overhead

“Monitoring Trace Messages" on page 401
“Monitoring Path Signal Labels" on page 401
“Monitoring OTN Overhead Bytes" on page 402
“Capturing an OTN Overhead Sequence" on page 403
“Monitoring FEC Errors" on page 406

“Dropping Messages from the General Communication
Channel (GCC)" on page 408

Payload

“Setting up the SDH Receiver" on page 161
“Setting up the SONET Receiver" on page 295

Data Capture, Triggers and Resetting the Instrument

“Capturing an OTN Frame" on page 409
“Selecting OTN Receiver Trigger Output" on page 411
“Switching Off All Test Function Features" on page 394
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Setting Up the OTN Receive Optical Interface

You can receive OTN signals that meet the G.709 standard. The
signals are input on the Optical In connectors.

> To set up the OTN receive optical interface

1 Press <Menu>, choose Tx/Rx > Receiver Settings > Physical
then press <Select>.

2 Select the Signal Mode and choose OTN.
3 Set the Signal Rate as required.

396 User Guide



User Guide

Instrument Setup and Use - OTN 4

Receiving a Framed 0TU2 Signal

You can receive a framed OTN signal at 10.71 Gb/s (OTU2) with
either an unstructured or a structured payload. The framing
meets the standards for OTU2 set out in ITU-T Standard G.709.

When you receive a framed OTU2 signal with an unstructured
payload, a user-selectable test pattern fills the entire payload. A
structured payload consists of a SONET or SDH framed signal.

The scrambling can be enabled or disabled to test your
scrambler circuitry. The forward error correction (FEC) can be
turned on or off. When turned off the FEC bytes are filled with
all zeros. This allows you to test your FEC circuitry to ITU-T
Recommendation G.709.

You can select the mapping to be synchronous or asynchronous.
If you choose synchronous the Optical Payload Unit (OPU2)
clock is derived from the mapped client signal. Choosing
asynchronous means that the OPU2 clock is independent of the
mapped client signal.

To receive a framed OTN signal
1 Press <Menu>, choose Tx/Rx > Receiver Settings > OTN
then press <Select>.

2 Select or de-select the Scrambling and FEC checkboxes as
required.

3 Set the Mapping to be Asynchronous or Synchronous.

4 Set the Payload as required. If you choose SONET or SDH use
the SONET or SDH tabs to set up your required signal. If you
choose Test Signal use the Pattern tab to set up your
pattern. Choosing Null Client allows you to receive the null
client pattern as defined in G.709.

For more information see:

* “Setting up the SONET Receiver" on page 295

e “Setting up the SDH Receiver" on page 161
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Receiving an Unframed Signal

You can receive a signal at an OTN rate which has no framing
and is simply a repeating pattern. The patterns available at
these rates can be inverted or non-inverted.

> To receive an unframed signal
1 Press <Menu>, choose Tx/Rx > Receiver Settings > Physical
then press <Select>.
Set Signal Mode to Unframed.
Set the Signal Rate as required.
Select the Pattern tab.

Select from PRBS or Live. Then select the polarity of the
PRBS.

[Z 3 B — T LR X )

PRBS Polarity

The definition of PRBS polarity may differ between ITU-T
Recommendation 0.150 and common practice in the USA. This
is illustrated by the table below.

Pattern ITU-T USA

PRBS9 Non-inverted Non-inverted
PRBS11 Non-inverted  Non-inverted
PRBS15 Inverted Non-inverted
QRSS Non-inverted  Non-inverted
PRBS23 Inverted Non-inverted
PRBS31 Inverted Inverted

Note that a non-inverted 2"-1 PRBS will produce a longest run
of n-1 zeros in the PRBS sequence and and inverted sequence
produces a longest run of n zeros in the PRBS sequence.
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You can select PRBS polarity to be inverted or non-inverted. For
all signal types except SONET, either ITU or non-ITU is
displayed beside your selection to indicate if it conforms to
ITU-T 0.150.

Coupling the Transmitter to the Receiver Settings

You can set up the instrument so that the transmitter will
automatically configure to the receiver’s settings.

> To couple the transmitter to the receiver settings

1 Press <Menu>, choose Tx/Rx > Coupling then press
<Select>.

2 Select Copy Rx to Tx.
3 Select Close.

p  To switch off coupling

1 Press <Menu>, choose Tx/Rx > Coupling then press
<Select>.
2 Select Switch Coupling Off.

3 Select Close.
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Monitoring Jitter on an OTN Signal

You can monitor jitter on an OTN signal, if the instrument has
jitter functionality fitted. Jitter is measured from the input
signals using the recovered clock from the line rate signal.
Select the Clock interface if an electrical clock is applied
directly to the jitter receive Clock-In port. Select the Data
interface if an optical data signal is applied to the Optical
receiver port, or an electrical data signal is applied directly to
the Clock Recover Data In port.

Make sure interface settings match the network equipment. This
procedure assumes you have already set up the OTN signal.
Check optical power before making the measurement, to ensure
accuracy. For more information, see:

e “Viewing Optical Power" on page 435

To monitor jitter

1 Press <Menu>, choose Test Functions > Jitter/Wander then
press <Select>.

Set the Mode to Jitter.

Select an Interface (Clock, Data).
In the Jitter setup field, select a receiver jitter Range (UI).

ST AN

Enter the positive and negative Hit Threshold levels (UI), to
determine when a hit will be recorded.

6 Select the High Pass and/or Low Pass Filters checkboxes as
required. If no checkboxes are selected, jitter is measured
over the full demodulation bandwidth for the line rate and
range.

71 Ifrequired, select a Demod Output filter from the drop down
list, to be routed to the demodulated output connector.

8 Press the Run/Stop key to start/stop the jitter measurement.

9 View the Jitter/Wander results page. For more information,
see “Viewing Jitter Measurement Results" on page 433.

Jitter Unlock will inhibit results when using optical and binary interfaces.
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Monitoring Trace Messages

You can check for continuity between the transmitting and
receiving ends of an optical section or path by monitoring a
message in the Section Monitoring (SM) bytes or the Path
Monitoring bytes (PM).

For more information see:

e “Optical Transport Unit (OTU) Overhead" on page 657

¢ “Optical Data Unit (ODU) Overhead" on page 659

[ 2 To monitor the trail trace message

1 Press <Menu>, choose Overhead Monitor > Trace Messages
then press <Select>. Select the OTN tab.

2 In the View trace message field select the PM or the SM trail
trace message. The trail trace message is displayed on this
page.

Monitoring Path Signal Labels
You can monitor the value in the Payload Type (PT) byte. This
byte indicates what type of payload is carried in the OTN signal.

> To monitor the trail trace message

1 Press <Menu>, choose Overhead Monitor > Labels then
press <Select>. Select the OTN tab.

2 The PT mapping and its binary equivalent are displayed.
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Monitoring OTN Overhead Bytes

All of the overhead bytes in the OTU are captured every second.
The byte value can be displayed in hexadecimal format.

For more information see:

¢ “Optical Transport Unit (OTU) Overhead" on page 657

> To monitor OTN overhead bytes

1 Press <Menu>, choose Overhead Monitor > Byte Monitor
then press <Select>. Select the OTN tab.

2 To scroll along the overhead move to the double-arrow fields
and press select. Alternatively, select Full Page Monitor at
the base of the page. To link to the display of the transmitter
setup of the OTN bytes put a tick in the ‘Link to OTN setup
scroll bar’ checkbox.
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Capturing an OTN Overhead Sequence

1

You can capture a sequence of values in an overhead channel (a
group of overhead bytes).

Sequence Channels OTN overhead bytes
6-byte channels FAS
4-byte channels APS/PCC

2-byte channels

Single byte channels

GCCO, EXP, GCC1, GCC2

MFAS, TCM ACT, FTFL, RES, SM bytes 1 and 3,
TCM1-6 bytes 1 and 3, OPU2 bytes (not JC, NJO,
PJO)

Up to 256 unique values (elements) of the selected channel are
displayed along with the number of frames for which the value
has occurred. The capture of the channel is triggered either

manually (after Capture is selected) or the trigger can be set up

by the user.

Trigger Selection

When capture occurs

Manual

Pre-trigger

Post-trigger

Centred-trigger

The capture of the overhead channel occurs
immediately after Capture is initiated.

Up to 256 values up to and including the trigger point
are displayed. The capture is triggered as soon as
possible after the Capture is initiated, even if 256
values have not been captured.

Up to 256 values including and following the trigger
point are displayed. The captured data is updated every
second after the capture has triggered.

Up to 128 values before the trigger point and up to 128
values including and following the trigger point are
displayed.
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Triggered Capture

The capture of the overhead channel is triggered when the value
of the selected channel is equal to the trigger value or when it is
NOT equal to the trigger value (binary inversion).

The trigger mask is set up by the user. Only bits corresponding
to a ‘1’ in the mask value are used to detect the trigger
condition.

> To set up the sequence capture channel

1 Press <Menu>, choose Overhead Monitor > Sequence
Capture then press <Select>. Select the Channel tab.
Select OTN as the Network Standard.

Select the Change... field to choose a channel to monitor.

4 Select the overhead channel you want to monitor (when
selected the button is pushed in), then select Close.

> To set up the sequence capture trigger

1 Press <Menu>, choose Overhead Monitor > Sequence
Capture then press <Select>. Select the Trigger tab.

2 Set up the trigger conditions as required.
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} To set up the sequence capture

1 Press <Menu>, choose Overhead Monitor > Sequence
Capture then press <Select>. Select the Sequence Capture
tab.

Overhead Monitor - Sequence Capture

Channel | Trigger Sequence Capture |

Execution Capture |
Seqguence Element Prev| Ne>€t|

Element|Frames TCMACT
-38 || 0
-38
=37
-36
=35
-34
=33
-3

IIMARANR

2 Enter the Sequence Element to monitor. The selected
element is displayed with its value and the number of frames
for which this value occurred.

In the Execution field, select Capture to start the capture.

4 To stop the capture select Stop in the Execution field.
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Monitoring FEC Errors

The forward error correction (FEC) as defined in the G.709 uses
a Reed-Solomon (R-S) encoding scheme to allow detection and
correction of errors in the OTN signal.

In the instrument receiver, you can monitor the number of
incoming bit errors which have been corrected by the R-S code
and also those FEC blocks which have had errors but which the
code has been unable to correct.

In order to check that the DUT can correct errors, use the error
entire frame facility in the instrument transmitter. To check for
uncorrectable error detection, use the error FEC block (Uncorr
FEC) feature in the instrument transmitter. This adds errors
specifically to the FEC which cannot be corrected by the R-S
code. This is not designed the stress the encoding but to
exercise the ability of the DUT to detect and report this error.

In the following procedure it is assumed that the transmitter
and receiver are set up to transmit and receive OTN signals and
that they are coupled (Tx/Rx>Coupling is ON). Connect the
10G optical output of the instrument to the input of the DUT
and the output of the DUT to the 10G input on the instrument,
taking care not to exceed specified optical power at both inputs.

To monitor corrected FEC errors

1 Press <Menu>, choose Test Functions > Errors and Alarms
then press <Select>.

Select Add Errors Type as Physical, Entire Frame.

3 In the Rate field, press <Select> and select a rate from the
drop-down menu. Note that there is a maximum rate at
which the DUT corrects errors: exceeding this rate means
that errors cannot be corrected. Note that the DUT records
corrected errors.

4 Press <Menu>, choose Results > Errors and Alarms > OTN
then press <Select>. Select the Errors tab.
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5 In the Error Type field, select OTN, FEC (UC). Note that if
the DUT receiver has corrected the errors there should be no
uncorrectable FEC block errors.

> To monitor uncorrectable FEC blocks.

1 Press <Menu>, choose Test Functions > Errors and Alarms
then press <Select>.

2 Select Add Errors Type as OTN, Uncorr FEC. Note that the
DUT detects and reports uncorrectable errors.

3 Press <Menu>, choose Results > Errors and Alarms > OTN
then press <Select>. Select the Errors tab.

4 In the Error Type field, select OTN, FEC (UC). Note that if
the DUT receiver has detected and reported the
uncorrectable FEC errors the instrument should report the
same errors.
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Dropping Messages from the General Communication Channel (GCC)

You can drop messages from the Optical Transport Unit (OTU)
General Communication Channel (GCCO) or from the Optical
Data Unit (ODU) General Communication Channel (GCC1 and
GCC2) via the DCC/GCC connector.

> To drop a message from the GCCO channel
1 Press <Menu>, choose Test Functions > DCC/GCC
Drop/Insert then press <Select>.

2 Connect a Protocol Analyzer to the instrument’s DCC/GCC
port.

3 Select Receiver Drop and then select GCCO.
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Capturing an OTN Frame

You can capture four complete frames of the OTN signal,
including overhead, payload and forward error correction
(FEC) bytes. The capture is triggered either manually or after
the detection of an error or alarm. The frames that are
displayed after the trigger are listed in the following table.

Trigger Selection What is displayed?

Manual Four frames following the manual capture
Pre-trigger capture Four frames up to and including the trigger frame
Post trigger capture Four frames including and following the trigger frame
Centred capture Two frames before the trigger frame, the trigger

frame and one frame following the trigger frame

In the following procedure, it is assumed that the receiver is set
up to receive an OTN signal.

p  To capture an OTN frame

1 Press <Menu>, choose Overhead Monitor > Data Capture
then press <Select>. Select the Setup tab.

2 To capture the full OTN frame, select OTN in the Capture
Data field.

3 In the Trigger Type field select when the capture occurs
relative to the trigger.

4 If, in the previous step, you have selected anything other than
Manual then select whether the trigger should occur on an
alarm or error. In the Event field select the particular error
or alarm you want to use as the trigger.

5 In the Trigger Event select from Errors or Alarms and then
select the type of error or alarm.

6 Select Capture to start the capture. A status line message
indicates when the capture is complete.
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p  To capture an OTN frame
1 Press <Menu>, choose Overhead Monitor > Data Capture
then press <Select>. Select the Captured Data tab.
2 Select the Show field to view different sections of the data.

3 Select Full Page View to view the captured data on a full
screen.
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Selecting OTN Receiver Trigger Output

You can select from a range of different triggers associated with
receiver events. The triggers associated with the errors are
output in the form of pulses. The triggers associated with
alarms are output in the form of a level change.

For more information on OTN receiver triggers see:

¢ “OTN Receiver Trigger Outputs" on page 672

> To select a trigger condition

1 Press <Menu>, choose Test Functions > Trigger Output then
press <Select>.

2 In the Receive Trigger field, select the Type of trigger. If
Start of Frame is selected you can then, in the adjacent field,
select whether it is the start of the OTN frame or the start of
the mapped signal frame (SONET/SDH).

3 In the next field select the error or alarm condition required
for the trigger.
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Setting Up Thru Mode Operation

412

Use transparent thru mode to non-intrusively monitor signals
in networks with no protected monitor points.

The instrument is inserted into the communications path and
the received data is routed unaltered to the Transmit Out port
for retransmission.

The instrument operates as normal, monitoring errors and
alarms in the received signal.

The instrument’s timing is derived from a clock recovered from
the received data.

Settings cannot be changed once you have selected THRU mode. This
stops you from selecting settings which would affect the data path.

You must select the signal rate you want before selecting THRU mode.

To set up transparent thru mode operation
1 Press <Menu>, then select the Tx/Rx > Thru Mode window
using the arrows and <Select> key.

2 Select the Enable Thru Mode checkbox (a tick appears in the
box).

3 Select Close.
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Storing and Recalling Instrument Settings

User Guide

You can store four sets of instrument settings (i.e. those shown

in the summary diagram at the bottom of the display). These,
along with the factory default settings, can be recalled. This

1

procedure assumes that you have already set up the instrument.

To store instrument settings

1 Press <Menu>, choose System > Stored Settings then press

<Select>.
Select one of the User (1 to 4) radio buttons.

3 Press the right arrow key, then enter a suitable title using
front panel keypad.

4 Select Save to store the settings.
Select Close.

Tx fRx - Stored Settings
& Default

¢ User| |[measurementl

|
¢ User? [measurenent2 |
¢ User3 [setupd |
Userd [setupd |

Recall | Save Close |

To recall stored settings

1 Press <Menu>, choose System > Stored Settings then press

<Select>.

Select one of the User (1 to 4) radio buttons.

3 Select Recall. A warning dialog box will appear. Select OK

and the instrument will reconfigure using the recalled
settings.

4 Select Close.
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Measurements and Results

User Guide

Errors and Alarms

e “Viewing OTN Errors" on page 416
e “Viewing OTN Alarms" on page 417

¢ “Viewing Errors and Alarms Using Trouble Scan" on page 418

Jitter and Wander

¢ “Measuring Jitter Tolerance" on page 420
e “Measuring Jitter Transfer" on page 429

e “Viewing Jitter Measurement Results" on page 433

Signal/Network Measurements

¢ “Viewing Optical Power" on page 435
e “Viewing the Signal Frequency" on page 436
¢ “Viewing the OPU Frequency Offset" on page 437

Results Logging

¢ “Measurement Logging" on page 541
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Viewing OTN Errors

It is possible to monitor OTN errors and also errors in the
SONET and SDH signals when they are payloads of the OTN
signal. Similarly, bit errors are monitored when the OTN signal
payload is a test signal.

In the following procedure, set up the instrument receiver to
receive an OTN signal, ensuring that the mapped signal is the
same as the signal being generated by the DUT (SONET or SDH).

p  To view OTN errors

1 Connect the output of the DUT to the appropriate optical
input.

2 Press <Menu>, choose Results > Errors and Alarms > OTN
then press <Select>. Select the Errors tab.

3 In the Error Type second field, select the error you want to
view.

p  To view the OTN error summary
1 Press <Menu>, choose Results > Errors and Alarms > OTN

then press <Select>. Select the Error Summary tab.

2 All the OTN errors are displayed on this page.

> To view the OTN error/alarm conditions

* Press the <Show More> key on the instrument front panel.
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Viewing OTN Alarms

In the instrument, you can generate and detect a number of
different alarms in the OTN signal.

In the following procedure, it is assumed that the instrument is
set up to receive an OTN signal.

For a full list of alarms refer to the instrument Technical
Specifications, available on the CD-ROM supplied with your
instrument.

For more details see:

¢ “Equipment Response to OTN Alarms" on page 665

> To monitor alarms in the OTN signal

¢ Press <Menu>, choose Results > Errors and Alarms > OTN
then press <Select>. Select the Alarms Seconds tab.
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Viewing Errors and Alarms Using Trouble Scan

You can use Trouble Scan to continuously monitor errors and
alarms in an OTN signal. Trouble Scan gives an initial indication
of any problems existing when you test a channel. Initial errors
and/or alarms may indicate problems with connections to the
instrument or problems with the network.

Trouble Scan can display up to 4 error counts (in priority order)
and when alarms are detected displays the Alarms Active or
Alarms Were Active message. For more information about the
detected alarms, press the front panel <Show More> key.

p  To start Trouble Scan
1 Press <Menu>, choose Results > Trouble Scan then press
<Select>.

2 Press <Run/Stop>. The errors and an alarm message will be
displayed.

3 If Alarms Active is displayed, then press the front
panel<Show More> key to determine which alarms have
occurred.

Clock Loss and Power Loss alarms are not monitored in Trouble Scan.

Front Panel LEDs and <Show More> key

The front panel <Show More> key allows you to view detailed
alarm information

¢ Current alarms are shown red, while previous (historical
alarms) are shown yellow.

¢ The History LED indicates that an alarm has occurred since
the History alarms were last reset. It is reset either when a
test period is started or when History <Reset> on the front
panel is pressed.
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¢ If no alarms are detected and all error counts are zero then
“No Trouble” is displayed on the Results > Trouble Scan
page.
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Measuring Jitter Tolerance

You can measure jitter tolerance if the instrument has jitter
functionality fitted. Jitter tolerance is the ability of a network
element to withstand jitter without introducing errors into the
output signal. The instrument provides jitter tolerance
measurements within the masks as specified in the relevant
ITU-T standards.

Jitter Tolerance Modes

The jitter auto-tolerance measurement increases the jitter
amplitude until the point of failure, repeating the analysis at a
range of frequencies. The results are plotted alongside the
selected tolerance mask, showing the margin by which the
network element differs from the mask. A failure is indicated if
a measured point falls below the mask. Note that this
measurement can take a variable amount of time for each test
point.

Fast auto-tolerance verifies that the network element conforms
to the selected tolerance mask. The frequency/amplitude values
are set precisely to the values defined by the tolerance mask. At
each frequency point, the receiver is checked against the
defined performance criteria. The results are used to determine
whether the network element has passed or failed against the
selected tolerance mask. Note that fast auto-tolerance mode
allows a predictable test time.

Swept mode is an automatic jitter generation mode. In this
mode the instrument generates jitter at a range of frequencies,
with the amplitude defined by the selected tolerance mask.
Sweep mode does not provide any measurement results.

Spot mode is a manual jitter generation mode, where the user
selects spot frequencies at an amplitude defined by the selected
tolerance mask. This can be useful for identifying any swept
mask problem area that needs further analysis. Spot mode does
not provide any measurement results.
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The auto-tolerance and fast auto-tolerance measurements are not
available when the instrument is in Thru Mode or when the receiver is set
to Binary.

Active alarms will results in termination of the measurement and the test
will record a failure.

Jitter Tolerance Criteria

You can measure jitter tolerance using either the BER Penalty
method or the Onset of Errors method as specified in the
relevant standards.

Jitter Tolerance Measurement Setup

Applied jitter test signal Input Jitter
{(STM-Nc/STS-Nc PRBS) Tolerance Mask

DT Network

4 | - Element

| Measure error performance |

]
I Reference Clock I

BER Penalty Method

This method checks the number of bit errors against the
selected error threshold at each amplitude point.

Set up the OmniBER transmitter and receiver as required,
including the test pattern, before starting this procedure. When
testing a regenerator, set the Transmitter and Receiver to the
same line rate as the input line interface-under-test. When
testing a multiplexer, set the Transmitter to the tributary rate
and the Receiver to the aggregate line rate. When testing a
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demultiplexer, set the Transmitter to the aggregate line rate and
the Receiver to the tributary rate (e.g. set the Transmitter to
0C-48 with embedded OC-3 and set the Receiver to OC-3).

Use an external optical attenuator to keep optical power at
optimum level if you are performing tests on optical signals.
Check optical power before making the measurement, to ensure
accuracy. For more information, see:

e “Viewing Optical Power" on page 435

To set up the BER Penalty method for jitter tolerance

1 Connect the OmniBER to the device-under-test.

2 Ensure that there are no errors detected in the OmniBER
receiver.

3 With no jitter applied, set the optical attenuator to obtain a
defined error-rate (of at least 100 bit errors per second). Use
this same error-rate when setting up the OmniBER jitter
tolerance test.

4 Reduce the attenuation by 1dB.

Measure the jitter tolerance using the following procedure.

Automatic Jitter Tolerance Testing

The jitter amplitude at which the defined error threshold is
reached is plotted on the graph as the jitter tolerance for that
jitter frequency. The measurement is repeated for a range of
test frequencies, according to the tolerance mask selected.

To measure jitter tolerance using BER Penalty method

1 Press <Smart Test>, choose Jitter/Wander Tolerance then
press <Select>.
Set Type to Jitter and set Mode to Fast or Auto.

3 In the Input Mask setup area, select the number of Test
Points. Select a preset mask or a user-defined mask from the
list, or select Edit User masks... to create/edit user masks
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(see “Defining a User Mask" on page 355). Enter the mask
Start and Stop frequency values (Hz).

4 In the Error Threshold fields:
* set Mode as BER Penalty

¢ in the Source field select what type of errors you want to
detect during the measurement

¢ in the Count field set the number of errors in the gating
period you want to use as a threshold in the measurement

b Select the Settling (delay between the jitter being applied
and the error measurement being made) and Gate (period of
error measurement at each frequency point) timing (s).

6 Select Start. View the results by selecting from Status, Graph
or Table format. When viewing the results table, you can
select Prev Page or Next Page to move between results
pages. You can select Stop to stop the measurement.

7 Check there is a floppy disk in the drive. From the Table
display select Save to save the results. The filename will be
automatically generated and displayed in a dialog box. Click
Close to close the dialog box. (Only available in Auto/Fast
Mode.)

Onset of Errors Method

This method determines the jitter amplitude at which the
number of errored seconds exceeds the specified threshold. The
jitter amplitude at which the defined error threshold is reached
is plotted on the graph as the jitter tolerance for that jitter
frequency. The measurement is repeated for a range of test
frequencies, according to the tolerance mask selected.

Set up the OmniBER transmitter and receiver as required,
including the test pattern, before starting this procedure.

To perform the Onset of Errors method for jitter tolerance

1 Connect the OmniBER to the device-under-test.

2 Ensure that there are no errors detected in the OmniBER
receiver.
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Press <Smart Test>, choose Jitter/Wander Tolerance then
press <Select>.

Set Type to Jitter and set Mode to Fast or Auto.

b In the Input Mask setup area, select the number of Test

Points. Select a preset mask or a user-defined mask from the
list, or select Edit User masks... to create/edit user masks
(see “Defining a User Mask" on page 426). Enter the mask
Start and Stop frequency values (Hz).

In the Error Threshold fields:
¢ set Mode as Onset of Errors

¢ in the Errored Seconds field set the number of errored
seconds you want to use as a threshold in the
measurement. The default number of errored seconds is 2.

Select the Settling (delay between the jitter being applied
and the error measurement being made) and Gate (period of
jitter generation at each frequency point) timing (s). The
Gate default is 30s.

Select Start. View the results by selecting from Status, Graph
or Table format. When viewing the results table, you can
select Prev Page or Next Page to move between results
pages. You can select Stop to stop the measurement.

Check there is a floppy disk in the drive. From the Table
display select Save to save the results. The filename will be
automatically generated and displayed in a dialog box. Click
Close to close the dialog box. (Only available in Auto/Fast
Mode.)

Spot Mode Settings

To set up Spot Mode

1
2

Set Mode to Spot.

In the Input Mask area, select a preset Mask or a
user-defined mask from the list, or select Edit User masks...
to create/edit user masks (see “Defining a User Mask" on
page 426).

Enter the Frequency (Hz).
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4 Select Start.

Sweep Mode Settings

> To set up Sweep Mode

1 Set Mode to Sweep.

2 In the Input Mask setup area, select the number of Test
Points. Select a preset Mask or a user-defined mask from the
list, or select Edit User masks... to create/edit user masks
(see “Defining a User Mask" on page 355). Enter the mask
frequency Start and Stop values (Hz), or select the default
min and/or max values.

3 Select the Settling (delay between the jitter
frequency/amplitude being applied and the error
measurement being made) timing (s).
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Defining a User Mask

The jitter standards specify the lower limit of maximum
tolerableinput jitter in the form of a mask. The measured input
jitter tolerance of the network element must be greater than
that of the mask specified by the relevant standard.

The instrument allows you define up to 10 user masks. These
are displayed in both graph and table format.

> To open the user mask setup window

1

Press the <Smart Test> button and select Jitter/Wander
Tolerance.

Set Type to Jitter.
Select Edit User Masks... button.

Note that you can not edit a user mask that is currently being used in a
jitter tolerance or transfer measurement.

[ 2 To create/edit a User Mask

1

In the Manage Masks fields, select New or choose a mask
from the drop-down list.

For a new mask, enter the Title (Max 15 characters) using
the instrument keypad. Press <Select>.

In the Mask Points fields, select Add... to add a point to the
mask. Enter the Frequency (Hz) and Amplitude (UI), then
select OK. The new point appears in the table to the right of
display.

Select Delete... to delete a point; the Delete point window
lets you choose which point number you want to delete.

Select Edit... to change the frequency/amplitude of a point.

6 You can also shift a mask by a percentage amount. This shift

applies to all the points. The shift increases or decreases the
amplitude of the point at each frequency. In the Shift Mask
field select the required percentage change (positive or
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negative) and then select Shift to apply the change. The
graph and table on the right reflect the change.

7 If the list of points extends beyond the end of the table, use
Prev Page and Next Page to view the rest of the listed points.

8 Select Close when you have finished defining the mask.This
saves the mask.

If any points on the selected mask are not within the capability of the
transmitter, the maximum possible amplitude will be output and a warning
message will be displayed on the Status line at the bottom of the screen.

To copy a User Mask

1 In the Manage Masks field, select New.

2 Move into the Title field and type in the name of your mask
using the instrument keypad and press <Select>.

3 Select the Copy... button.

4 In the Copy User Mask window, select the mask you want to
copy to your new mask. Select OK. The selected mask is now
copied to your newly named mask.

b To refine the mask, you can:
Select Shift Mask - Enter a plus or minus percentage value to
change all the amplitude values of the mask. Select the Shift
button.
Select Add... - Enter the Frequency (Hz) and Amplitude (UI)
of a point, then press OK to add a point.
Select Delete... - Select the point number (refer to mask table
to right of display) you want to delete, then press OK.
Select Edit... - Select the point number (refer to mask table to
right of display) that you want to change. Change the
Frequency (Hz) and/or Amplitude (UI), then select OK.

6 If the list of points extends beyond the end of the table, use
Prev Page and Next Page to view the rest of the listed points.

71 Select Close when you have finished copying the mask.
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p  To delete a User Mask

1 Inthe Manage Masks field select a mask from the drop-down
list.

2 Select the Delete button.

3 Select Close to close the User Masks window.
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Measuring Jitter Transfer

You can measure jitter transfer if the instrument has jitter
functionality fitted. Results are given in either graphical form
(Gain versus Frequency) or tabular form.

Jitter transfer is the ratio of output jitter amplitude to input
jitter amplitude versus jitter frequency for a given bit rate. For
example, in a regenerator where the device output is loop-timed
from the input, some of the jitter present at the input port of the
regenerator will be transferred to the output port. On networks
with cascaded equipment on long trunk routes it is important to
limit jitter transfer.

For the jitter transfer measurement, first use a default 5s Gate
time (the time spent at each measurement point) and 5s Settling
time (the time between jitter being applied and the
measurement beginning, during which the unit under test is
settling). Then increase to a 10s Gate time and 20s Settling time,
to optimize measurement accuracy against the overall
measurement duration. Automatic band filtering is used in the
jitter receiver, providing selection and measurement of the
relevant jitter components to provide accurate and repeatable
results.

You must perform a back-to-back calibration run before making
the jitter transfer measurement via the device-under-test.

Jitter transfer measurements are not available when the instrument is in
Thru Mode.
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Pre-Measurement Calibration

Connect the instrument in a loopback configuration
(Optical-to-Optical or Binary-to-Binary) and perform a
calibration cycle before making a jitter transfer measurement.

This procedure assumes that you have set up the Transmitter
and Receiver as required.

Add an optical attenuator between the IN and OUT ports of the
optical module, to keep optical power at optimum level. Check
optical power before making the measurement, to ensure
accuracy. For more information, see:

¢ “Viewing Optical Power" on page 435.

Calibration
Mode

[ |
Measurement
Mode §

|

Switch on the instrument for at least 1 hour before starting a calibration
cycle. The climatic conditions must remain stable from switch-on until the
end of the measurement, for accurate results.
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To calibrate the instrument

1 Press <Smart Test>, choose Jitter Transfer then press
<Select>.

2 In the Input Mask setup area, select the number of Test
Points. Select either a preset input Mask or a user-defined
mask (for more information, see “Defining a User Mask" on
page 426).

Enter the mask frequency Start and Stop values (Hz).

4 Select the Settling and Gate (measurement period) timing
(sec).

5 In the Run Type field, select Calibration.

Select Start. The status of the calibration run is displayed.
When the calibration has finished, complete the jitter
transfer measurement (see “Jitter Transfer Measurement" on
page 431). You can select Stop to stop the calibration before
it has finished.

During calibration and measurement of jitter transfer the instrument goes
into a locked state. This stops the user from changing the instrument
settings which would make the calibration or measurement invalid. If you
want to perform measurements other than jitter transfer then select the
‘Release Instrument Lock’ button and proceed.

It is recommended that the maximum test period (from the start of
calibration to the end of the measurement) does not exceed 90 minutes,
otherwise the accuracy specification cannot be guaranteed.

Jitter Transfer Measurement

Start the jitter transfer measurement within 10 minutes of completion of
the calibration cycle.
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> To measure jitter transfer

1

Remove the loopback configuration from the interfaces.
Connect the instrument to the device-under-test.

You can select a Pass Mask to compare the measurement
results with. Also, you can add an offset to the Pass Mask, by
selecting a preset Offset or entering a user-defined offset.

Select Start to make the measurement. The results are
provided in Graph (Gain versus Frequency) or Table format.
You can select Stop to stop the measurement.

Check there is a floppy disk in the drive. Select Save to save
the results. The filename will be automatically generated and
displayed in a dialog box. Click Close to close the dialog box.
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Viewing Jitter Measurement Results

You can view jitter measurement results if the instrument has
jitter functionality fitted. The results shown depend on the Test
Function Mode (jitter) selected.

Viewing Jitter Measurement Results

Jitter unlock (JUL) and jitter out-of-range (JOR) are indicated
by the front panel jitter LED. Details of these jitter alarms are
given when you press the <Show More> key on the instrument’s
front panel, shown as general alarms. Also jitter alarms are
displayed on the results page (see below for details of how to
view the jitter results page).

The instrument displays jitter hit results. Jitter hits are
detected when the programmable threshold for positive and
negative jitter values are exceeded. The detector is reset when
the jitter level falls below 75% of the hit threshold. Positive and
negative jitter hit counts are also included in Trouble Scan.

‘Total’ and ‘Last Second’ amplitude results are displayed for
each of the active receiver measurement bandwidths.

To view Jitter results

1 Press <Menu>, choose Results > Jitter/Wander then press
<Select>.

2 Select the results required.

See “Monitoring Jitter on an OTN Signal" on page 400 for
information on setting up the receiver for jitter measurements.

JUL and JOR Alarm Conditions

Jitter Unload (JUL) can be set if the Jitter Receiver loses lock
while Measurements are being made. This can happen if Loss of
Line Clock occurs at the Binary Clock Input input, if the Line
Clock is outside the specified frequency range for the Line rate
or if Loss of Electrical Data occurs at the Binary Data Interface
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Input. JUL can also occur if there is Loss of Optical Data at the
Optical Data input, this causes LOS alarm to be set (in 'Optical
Data' jitter measurement mode), which automatically sets JUL.

The Jitter Overrange (JOR) is designed to prevent
measurements being presented to the user if the instrument is
measuring in a non-linear state due to high input Jitter levels.
The 'HP Filters Off' path is the most likely to detect excessively
high input jitter levels and is kept running even when High Path
Filters is selected. This means that the JOR alarm may be
raised, even though Jitter results displayed on screen may are
within the specified range.

If JOR is asserted, try increasing the Jitter measurement range
until JOR is de-asserted.
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Viewing Optical Power

The optical power at the receiver is measured continuously.
This measurement is independent of any test period. You can
use this measurement to test the quality of the signal. Any
degradation in the quality of the interconnections (cleanliness
of the optical connectors) results in reduced optical power in
the receiver.

> To measure optical power

1 Press <Menu>, choose Results > Signal Quality > Optical
Power then press <Select>.

2 If your instrument has the dual wavelength featured fitted,
set Wavelength to 1310 nm or 1550 nm.

An optical power measurement is also available in the Measurement
Record System. See “Viewing Results Graphically" on page 545.
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Viewing the Signal Frequency

The frequency of a valid receive signal is continuously
measured and available for display (independent of any test
period). During signal loss, the measurement is disabled and the
results invalidated.

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

For more information see:

¢ “Viewing the OPU Frequency Offset" on page 437
> To view signal frequency

¢ Press <Menu>, choose Results > Signal Quality > Frequency
Meas then press <Select>.
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Viewing the OPU Frequency Offset

The Optical Payload Unit (OPU) can have an offset relative to
the line frequency. You can measure the OPU frequency offset in
the instrument receiver as follows.

> To view the OPU frequency offset

* Press <Menu>, choose Results > Network Measurements >
OPU Offset then press <Select>.
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Setting up the PDH Transmitter 441

Setting up the PDH Receiver 457

Storing and Recalling Instrument Settings 472
Setting Up Thru Mode Operation 471
Measurements and Results 473

This chapter tells you how to set the instrument interfaces to
match the network being tested and how to make
measurements.
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Setting up the PDH Transmitter

Physical

e “Setting Up the PDH Transmit Interface" on page 442

¢ “Selecting the PDH Transmit Clock Source" on page 444

¢ “Adding Frequency Offset to the PDH Signal" on page 445

Framed or Unframed Signal

e “Transmitting a Framed PDH Signal (Unstructured
Payload)" on page 447

¢ “Transmitting a Framed PDH Signal (Structured Payload,
Signaling Bits and Spare Bits)" on page 448

¢ “Transmitting an Unframed PDH Signal" on page 452

Payload

* “Inserting an External 2 Mb/s Payload into a PDH Signal" on
page 453

Error and Alarms

e “Adding Errors to a PDH Signal" on page 454

¢ “Adding Alarms to a PDH Signal" on page 455

o “Switching Off All Test Function Features" on page 456
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Setting Up the PDH Transmit Interface

You can transmit a balanced 2 Mb/s signal or an unbalanced
2 Mb/s, 8 Mb/s, 34 Mb/s or 140 Mb/s signal via the 2 Mb/s Out
and the 2-140 Mb/s DS3 Out ports.

Make sure the instrument’s bit rate, line code, output level and
termination settings match the network element being tested.

Signal BitRate Line Output  Termination
Code Level

E1 2Mb/s  HDB3 3V 75 ohm unbalanced (BNC)
120 ohm balanced (3-pin Siemens)

E2 8Mb/s HDB3 237V  75ohmunbalanced (BNC)
E3 34Mb/s HDB3 1V 75 ohm unbalanced (BNC)

E4 140 CMI 1V 75 ohm unbalanced (BNC)
Mb/s

The transmitter and receiver can operate independently, or they can be
coupled. For more information, see “Coupling the Receiver to the
Transmitter" on page 443.

p  To set up the PDH transmit interface
1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
Physical then press <Select>.
2 Select Signal Rate, then select the required bit rate.

3 Set the Line Termination to 75 ohm (Unbal) or 120 ohm
(Bal) (2 Mb/s line signals only).
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Coupling the Receiver to the Transmitter

You can set up the instrument so that the receiver will
automatically configure to the transmitter’s settings.

> To couple the receiver to the transmitter settings
1 Press <Menu>, then select Tx/Rx > Coupling using the arrow
and <Select> keys.
2 Select Copy Tx to Rx.
3 Select Close.

p  To switch off coupling

1 Press <Menu>, then select Tx/Rx > Coupling using the arrow
and <Select> keys.
2 Select Switch Coupling Off.

3 Select Close.
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Selecting the PDH Transmit Clock Source

You can reference the transmitter’s timing to an internal,
external or recovered clock source.

Mode Clock Source

Internal Clock generated within the instrument.

External 2 Mb/s (ternary) or 2 MHz (binary) Master Timing Signal (MTS)
applied to the 75 Q unbalanced Clock In port (BNC).
or
2 Mb/s (ternary) MTS applied to the 120 Q balanced clock In port
(Siemens).

Recovered Clock recovered from the 2 Mb/s signal applied to the receiver.

> To select the transmit clock source

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
Physical then press <Select>.

2 Select the Clock Source. The Clock Format is 2 Mb/s Data
or 2 Mb/s Clock if you select an external clock source.
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Adding Frequency Offset to the PDH Signal

You can apply frequency offset of up to +/-100 ppm (resolution
0.1 ppm and accuracy 0.02 ppm) to a signal, regardless of the
selected clock source. Offset can be applied while
measurements are taking place.

> To add frequency offset to a signal

1 Press <Menu>, choose Test Functions > Frequency Offset
then press <Select>.

2 Select Line Offset, then enter the required offset by editing
the frequency offset value.

3 Select the Enable Offset checkbox, then press <Select> to
switch on the offset.
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Transmitting a Framed PDH Signal

You can transmit a framed 2 Mb/s, 8Mb/s, 34 Mb/s or 140 Mb/s
PDH signal via the 2 Mb/s or 2-140 Mb/s DS3 Out ports. Also, a
framed signal can be inserted into the payload of a SONET/SDH
signal. The framed PDH signal can be structured or

unstructured and can carry inverted or non-inverted (normal)
PRBS patterns.

For more information, see:

¢ “Transmitting a Framed PDH Signal (Unstructured
Payload)" on page 447

¢ “Transmitting a Framed PDH Signal (Structured Payload,
Signaling Bits and Spare Bits)" on page 448

* “PRBS Polarity" on page 451
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Transmitting a Framed PDH Signal (Unstructured Payload)

You can transmit a framed PDH signal with an unstructured
payload via the 2 Mb/s or 2-140 Mb/s DS3 Out ports. Also, you
can insert an unstructured PDH signal into the payload of a
SONET or SDH signal. The test pattern transmitted in the PDH
signal fills the entire payload and can be inverted or
non-inverted (normal).

This procedure assumes you have set up a PDH signal rate.

Signal Framing

2Mb/s PCM30, PCM30CRC, PCM31 or PCM31CRC
8 Mb/s Framed (ITU-T G.751)

34 Mb/s Framed (ITU-T G.751)

140 Mb/s Framed (ITU-T G.751)

> To transmit an unstructured payload

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
PDH/DSn then press <Select>.

2 Set Framing to the required setting, then select
Unstructured.

3 Press <Menu>, choose Tx/Rx > Transmitter Settings >
Pattern then press <Select>.

4 Select the required pattern (inverted or normal).
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Transmitting a Framed PDH Signal (Structured Payload, Signaling
Bits and Spare Bits)

When you transmit a framed PDH signal with a structured
(channelized) payload, you will need to select the test patterns
for the foreground (test) channel and background (non-test)
channels in the payload. The test patterns can be inverted or
non-inverted (normal).

Signal Framing Payload Structure
2 Mb/s PCM30, PCM30CRC, 2 Mb/s (64 kb/s)
PCM31 or PCM31CRC
8 Mb/s Framed (ITU-T G.751) 2 Mb/s or 64 kb/s
34 Mb/s Framed (ITU-T G.751) 8 Mb/s, 2 Mb/s or 64 kb/s
140 Mb/s Framed (ITU-T G.751) 34 Mb/s, 8 Mb/s, 2 Mb/s or 64 kb/s

You can also select the signaling bits of 2 Mb/s signal with
PCM30 or PCM30CRC framing.

Signal Framing Signaling bits
2 Mb/s PCM30 or A B C D individually set to 1 or 0.
PCM30CRC

The signaling bits of all timeslots are set
to the 4-bit user-defined value.

The Si and Sa spare bits can also be transmitted if a framed
PDH signal is selected (see the final step of this procedure).
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PDH Signal Spare Bits

2 Mb/s Si bits (international bits) - Located in Timeslot 0 Bit 1of both
the FAS and NFAS frames. Si bits can be modified when in
non-CRC-4 frames.

E bits - Are the Si bits of frames 13 and 15 of a CRC-4 frame,
and can be independently modified. When transmitted as 0,
they inform the far end that block errors have occurred.

Sa bits (national bits) - located in bits 4 to 8 of NFAS timeslot
can be independently modified.

Sa bit Sequences - Defines sync status, it is an 8-bit
sequence transmitted in selected NFAS Sa bits of a CRC-4
frame. The sequence appears in odd numbered CRC-4
frames (starting from frame 1).

CAS Multiframe - Located in MFAS timeslot bits 5, 7 and 8
can be modified.

8 Mb/s FAS bit 12 can be modified.
34 Mb/s FAS bit 12 can be modified.
140 Mb/s FAS bits 14 and 16 can be modified.

This procedure assumes you have set up a PDH signal rate.

To transmit a PDH signal with a structured payload

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
PDH/DSn then press <Select>.

2 Set the Framing and select Structured.

3 Set the Test Channel Rate. Enter values in the Test Channel
boxes to select the required channel (the selected test
channel rate determines which boxes will be active). When
you select the 64 kb/s box, a timeslot selection window will
be displayed. Select the Single Timeslot checkbox and a
timeslot (or de-select the Single Timeslot checkbox for
N x 64 kb/s foreground channels), then select Close.
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When transmitting 2 Mb/s channelized payloads, you can
transmit either a single 64 kb/s foreground channel or

N x 64kb/s foreground channels (contiguously or
non-contiguously). Use the N x 64kb/s channels when testing
wideband services such as high speed data and LAN links
(112 or 336 kb/s).

Timeslot Editor

2Mbis

¥ Single Timeslot
Timeslot

Bandwidth 64 khisg

Close |

Tlmeslot Editor

2Mbis

I~ Single Timeslot

Timeslot 16 ignared
Bandwidth 704 khis

Close |

Select the Test Channel Framing (line rates over 8 Mb/s).

Select Background Settings and select a background
pattern.

Press <Menu>, choose Tx/Rx > Transmitter Settings >
Pattern then press <Select>.

Choose a test pattern.

8 Press <Menu>, choose Overhead Setup > Signaling Bits then

press <Select>. This lets you access the signaling bits.

Press <Menu>, choose Overhead Setup > Spare Bits then
press <Select>. This lets you access the spare bits.
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PRBS Polarity

The definition of PRBS polarity may differ between ITU-T
Recommendation 0.150 and common practice in the USA. This
is illustrated by the table below.

Pattern ITU-T USA

PRBS9 Non-inverted Non-inverted
PRBS11 Non-inverted Non-inverted
PRBS15 Inverted Non-inverted
QRSS Non-inverted Non-inverted
PRBS23 Inverted Non-inverted
PRBS31 Inverted Inverted

Note that a non-inverted (2En)-1 PRBS will produce a longest
run of n-1 zeros in the PRBS sequence and inverted sequence
produces a longest run of n zeros in the PRBS sequence.

You can select PRBS polarity to be inverted or non-inverted
(normal). For all signal types except SONET, either ITU or
non-ITU is displayed beside your selection to indicate if it
conforms to ITU-T 0.150.
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Transmitting an Unframed PDH Signal

You can transmit test patterns in an unframed 2 Mb/s, 8 Mb/s,
34 Mb/s or 140 Mb/s PDH signal via the 2 Mb/s or 2-140 Mb/s
DS3 Out port. Also, an unframed PDH signal can be inserted
into the payload of a SONET/SDH signal. The test patterns can
be inverted or non-inverted (normal).

This procedure assumes you have set up a PDH signal rate.

> To transmit an unframed PDH signal

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
PDH/DSn then press <Select>.
2 Set Framing to Unframed.

3 Press <Menu>, choose Tx/Rx > Transmitter Settings >
Pattern then press <Select>.

4 Select the required pattern (inverted or normal).
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Inserting an External 2 Mb/s Payload into a PDH Signal

You can insert an external 2 Mb/s payload into a framed 8 Mb/s,
34 Mb/s or 140 Mb/s PDH signal via the 2 Mb/s In port.

This procedure assumes you have set up a PDH signal rate.

> To insert an external 2 Mb/s payload into a PDH signal
1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
PDH/DSn then press <Select>.
2 Set Framing to Framed and Structured.
3 Set the Test Channel Rate to 2 Mb/s.

4 Enter values in the Test Channel 34 Mb, 8 Mb and 2 Mb
boxes to select the required channel (the selected line rate
determines which boxes will be active).

b Select the Insert checkbox.
6 Connect the external 2 Mb/s signal to the In port.
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Adding Errors to a PDH Signal

You can add bit errors to the PDH signal either singly or at a
selectable rate.

Refer to the Specifications provided on the CD-ROM for full
details of the errors.

p  To add bit errors to a PDH signal

1 Press <Menu>, choose Test Functions > Errors and Alarms
then press <Select>.

2 Select the appropriate Add Errors Type, then select the
required error.

3 Set the Add Errors Rate as required. If you select a User
rate, then enter the required value. The errors will be added
to the signal during the measurement period. Also, you can
use the <Single Error> key to add single errors.
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Adding Alarms to a PDH Signal

You can transmit alarms in a PDH signal.

Refer to the Specifications provided on the CD-ROM for full
details of the alarms.

p  To add alarms to a PDH signal
1 Press <Menu>, choose Test Functions > Errors and Alarms
then press <Select>.

2 Select the appropriate Add Alarm Type, then select the
required alarm.

3 Select the Enable Alarm checkbox. The alarm will then be
transmitted during the measurement period.
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Switching Off All Test Function Features

You can switch off all Test Functions features. This is useful if

you want to start configuring the instrument from a known
state.

> To switch off all Test Function features

1 Press <Menu>, choose Test Functions > Switch Off then
press <Select>.

2 Select Switch Off All Active Test Functions.

3 Select Close.
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Setting up the PDH Receiver

Physical
¢ “Setting Up the PDH Receive Interface" on page 458

Framed or Unframed Signal

¢ “Monitoring a Framed PDH Signal (Unstructured
Payload)" on page 461

¢ “Monitoring a Framed PDH Signal (Structured Payload,
Signaling Bits and Spare Bits)" on page 462

e “Monitoring an Unframed PDH Signal" on page 466

Payload
* “Dropping a 2 Mb/s Payload from a PDH Signal" on page 468

* “Dropping a Voice Channel from a PDH Signal to the Internal
Speaker" on page 467

Signaling and Spare Bits, Switching Off All Test Functions

¢ “Monitoring Signaling Bits in Structured 2 Mb/s Signal" on
page 470

¢ “Monitoring Spare Bits of a 2 Mb/s signal in a DS3 Signal" on
page 520

e “Switching Off All Test Function Features" on page 456
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Setting Up the PDH Receive Interface

You can receive a balanced 2 Mb/s signal or an unbalanced 2
Mb/s, 8 Mb/s, 34 Mb/s or 140 Mb/s signal via the 2 Mb/s In or
2-140 Mb/s DS3 In ports.

Make sure the bit rate, line code, input operating level and
termination settings match the network element being tested.

Signal BitRate Line Input

Code o .
Termination Operating Level

E1 2Mb/s  HDB3 75Qunbalanced  Terminate (2.37 V)
(BNC) Monitor (2.37 V5 but with
additional gains of 20, 26 or
30 dB)

120 Q balanced Terminate (3.0 V)
(3-pin Siemens) Monitor (3.0 Vi but with
additional gains of 20, 26 or

30 dB)
E2 8Mb/s  HDB3 75Qunbalanced  Terminate (2.37 V)
(BNC) Monitor (2.37 Vy but with
additional gains of 20, 26 or
30 dB)
E3 34Mb/s  HDB3 75Qunbalanced Terminate (1.0 V, with
(BNC) equalization automatic or off)

Monitor (1.0 Vi but with
additional gains of 20 or 26
dB)

E4 140 Mb/s ~ CMI 75 Qunbalanced  Terminate (1.0 V with
(BNC) automatic equalization)

Monitor (1.0 Vi but with

additional gains of 20 dB)

The receiver and transmitter can operate independently, or they can be
coupled. For more information, see “Coupling the Transmitter to the
Receiver Settings" on page 459.

The receiver derives its timing from the input signal.
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> To set up the PDH Receive interface
1 Press <Menu>, choose Tx/Rx > Receiver Settings > Physical
then press <Select>.
2 Set the Signal Mode to PDH/DSn.
3 Set the Signal Rate to 2 Mb/s, 8 Mb/s, 34 Mb/s or 140 Mb/s.

4 Set Line Termination to 75 ohm (Unbal) or 120 ohm (Bal) (2
Mb/s line rate only).

b Set the Operating Level to Terminate or Monitor. If you
select Monitor, you can set the Gain to 20 dB or 26 dB.

6 Select the Equalization On checkbox if required.

Coupling the Transmitter to the Receiver Settings

You can set up the instrument so that the transmitter will
automatically configure to the receiver’s settings.

» To couple the transmitter to the receiver settings
1 Press <Menu>, choose Tx/Rx > Coupling then press
<Select>.
2 Select Copy Rx to Tx.
3 Select Close.

p  To switch off coupling

1 Press <Menu>, choose Tx/Rx > Coupling then press
<Select>.
2 Select Switch Coupling Off.

3 Select Close.
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Monitoring a Framed PDH Signal

You can monitor a framed 2 Mb/s, 34 Mb/s or 140 Mb/s PDH
signal or drop the framed PDH signal from the payload of a
SONET or SDH signal. The framed PDH signal can be structured
or unstructured. The PRBS patterns carried in these signals can
be inverted or non-inverted (normal).

You should connect the 2 Mb/s or 2-140 Mb/s DS3 In port to the
network element being tested.

For more information, see:

e “Monitoring a Framed PDH Signal (Unstructured
Payload)" on page 461

¢ “Monitoring a Framed PDH Signal (Structured Payload,
Signaling Bits and Spare Bits)" on page 462

* “PRBS Polarity" on page 465
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Monitoring a Framed PDH Signal (Unstructured Payload)

You can monitor a framed 2 Mb/s, 8 Mb/s, 34 Mb/s or 140 Mb/s
PDH signal with an unstructured payload. The transmitted test
pattern fills the entire payload and can be inverted or
non-inverted (normal).

This procedure assume you have set up a PDH signal rate.

> To view a PDH signal with an unstructured payload
1 Press <Menu>, choose Tx/Rx > Receiver Settings >
PDH/DSn then press <Select>.

2 Set Framing to the required setting, then select
Unstructured.

3 Press <Menu>, choose Tx/Rx > Receiver Settings > Pattern
then press <Select>.

4 Select the required pattern (inverted or normal).
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Monitoring a Framed PDH Signal (Structured Payload, Signaling
Bits and Spare Bits)

When you monitor a framed PDH signal with a structured (or
channelized) payload, you will need to select test patterns for
the foreground (test) channel and the background (non-test)
channels in the payload. The test patterns can be inverted or
non-inverted (normal).

Signal Framing Payload Structure
2 Mb/s PCM30, PCM30CRC, 2 Mb/s (64 Kb/s)
PCM31 or PCM31CRC
8 Mb/s ITU-T G.742 2 Mb/s or 64 kb/s
34 Mb/s ITU-T G.751 8 Mb/s, 2 Mb/s or 64 kb/s
140 Mb/s ITU-T G.751 34 Mb/s, 8 Mb/s, 2 Mb/s or 64 kb/s

You can also monitor the signaling bits of a 2 Mb/s with PCM30
or PCM30CRC framing,.

Signal Framing Signaling bits
2 Mb/s PCM30 or A B C D individually set to 1 or 0.
PCM30CRC

The signaling bits of all timeslots are set
to the 4-bit user-defined value.

The Si and Sa spare bits can also be monitored if a framed PDH
signal is selected (see the final step of this procedure).
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PDH Signal Spare Bits

2 Mb/s Si bits (international bits) - Located in Timeslot 0 Bit 1of both
the FAS and NFAS frames.

E bits - Are the Si bits of frames 13 and 15 of a CRC-4 frame,
and can be independently modified. When transmitted as 0,
they inform the far end that block errors have occurred.

Sa bits (national bits) - located in bits 4 to 8 of NFAS
timeslot.

Sa bit Sequences - Defines sync status, it is an 8-bit
sequence in the selected NFAS Sa bits of a CRC-4 frame.
The sequence appears in odd numbered CRC-4 frames
(starting from frame 1).

CAS Multiframe - Located in MFAS timeslot bits 5, 7 and 8.

8 Mb/s FAS bit 12.
34 Mb/s FAS bit 12.
140 Mb/s FAS bits 14, 15 and 16.

This procedure assumes you have set up a PDH signal rate.

To view a PDH signal with a structured payload

1 Press <Menu>, choose Tx/Rx > Receiver Settings >
PDH/DSn then press <Select>.

2 Set the Framing and select Structured.

3 Set the Test Channel Rate. Enter values in the Test Channel
boxes to select the required channel (the selected test
channel rate determines which boxes will be active). When
you select the 64 kb/s box, a timeslot selection window will
be displayed. Select the Single Timeslot checkbox and a
timeslot (or de-select the Single Timeslot checkbox for
N x 64 kb/s foreground channels), then select Close.
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When monitoring 2 Mb/s channelized payloads, you can
monitor a single 64 kb/s foreground channel or N x 64kb/s
foreground channels (contiguously or non-contiguously). Use
the N x 64 kb/s channels when testing wideband services
such as high speed data and LAN links (112 or 336 kb/s).

Timeslot Editor

2hbis

¥ Single Timeslot
Timeslot
Bandwidth 64 khisg

Close |

Tlmeslot Editor

2Mbis

I~ Single Timeslot

Timeslot 16 ignared
Bandwidth 704 khis

Close |

Select Test Channel Framing (line rates 8 Mb/s and above).

5 Press <Menu>, choose Tx/Rx > Receiver Settings > Pattern

then press <Select>. Choose a test pattern.

Press <Menu>, choose Overhead Monitor > Signaling Bits
then press <Select>. View the signaling bits.

Press <Menu>, choose Overhead Monitor > Spare Bits then
press <Select>. View the Sa bits.
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PRBS Polarity

The definition of PRBS polarity may differ between ITU-T
Recommendation 0.150 and common practice in the USA. This
is illustrated by the table below.

Pattern ITU-T USA

PRBS9 Non-inverted Non-inverted
PRBS11 Non-inverted Non-inverted
PRBS15 Inverted Non-inverted
QRSS Non-inverted Non-inverted
PRBS23 Inverted Non-inverted
PRBS31 Inverted Inverted

Note that a non-inverted (2En)-1 PRBS will produce a longest
run of n-1 zeros in the PRBS sequence and inverted sequence
produces a longest run of n zeros in the PRBS sequence.

You can select PRBS polarity to be inverted or non-inverted
(normal). For all signal types except SONET, either ITU or
non-ITU is displayed beside your selection to indicate if it
conforms to ITU-T 0.150.
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Monitoring an Unframed PDH Signal

You can monitor test patterns in an unframed 2 Mb/s, 8 Mb/s,
34 Mb/s or 140 Mb/s PDH signal applied to the 2 Mb/s In or
2-140 Mb/s DS3 In ports, or drop the unframed signal from the
payload of a SONET or SDH signal. The test patterns can be
inverted or non-inverted.

This procedure assumes you have set up a PDH signal rate.

> To receive an unframed PDH signal

1 Press <Menu>, choose Tx/Rx > Receiver Settings >
PDH/DSn then press <Select>.
2 Set Framing to Unframed.

3 Press <Menu>, choose Tx/Rx > Receiver Settings > Pattern
then press <Select>.

4 Select the required pattern (inverted or normal).
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Dropping a Voice Channel from a PDH Signal to the Internal Speaker

You can drop a 64 kb/s voice channel from a 2 Mb/s, 8 Mb/s, 34
Mb/s or 140 Mb/s framed PDH signal to the instrument’s
internal speaker.

This procedure assumes you have set up a PDH signal rate.

> To drop a voice channel to the internal speaker

1 Press <Menu>, choose Tx/Rx > Receiver Settings >
PDH/DSn then press <Select>.

2 Set Framing to Framed and Structured. Set the Test
Channel Rate to 2 Mb/s (64 kb/s).

3 Enter values in the Test Channel 34 Mb, 8 Mb, 2Mb and
64 kb boxes to select the required channel (the selected test
channel rate determines which boxes will be active).

4 When you click on the 56 kb/s or 64 kb/s box, select the
Single Timeslot check box, then select the appropriate
timeslot carrying the voice channel.

b Select the Listen checkbox, select the appropriate volume
level. Select Close.
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Dropping a 2 Mb/s Payload from a PDH Signal

You can drop a 2 Mb/s payload from a framed 8 Mb/s, 34 Mb/s
or 140 Mb/s signal via the 2 Mb/s Out port.

The PDH signal carrying the 2 Mb/s payload (to be dropped)
must be connected to the 2-140 Mb/s DS3 In port.

This procedure assumes you have set up a PDH signal rate.

p  To drop an 2 Mb/s payload from a PDH signal
1 Press <Menu>, choose Tx/Rx > Receiver Settings >
PDH/DSn then press <Select>.
2 Set Framing the to Framed and Structured.
3 Set the Test Channel Rate to 2 Mb/s.

4 Enter values in the Test Channel 34 Mb, 8 Mb and 2 Mb
boxes to select the required channel (the selected line rate
determines which boxes will be active).

b Select the Drop 2 Mb/s checkbox.
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Monitoring Si and Sa Spare Bits of a 2 Mb/s signal in a PDH Signal

You can view the Si and Sa spare bits of a structured 2 Mb/s
signal carried in a PDH signal.

PDH Signal Spare Bits

2 Mb/s Si bits (international bits) - Located in Timeslot 0 Bit 1of both
the FAS and NFAS frames.

E bits - Are the Si bits of frames 13 and 15 of a CRC-4 frame,
and can be independently modified. When transmitted as 0,
they inform the far end that block errors have occurred.

Sa bits (national bits) - located in bits 4 to 8 of NFAS
timeslot.

Sa bit Sequences - Defines sync status, it is an 8-bit
sequence in the selected NFAS Sa bits of a CRC-4 frame.
The sequence appears in odd numbered CRC-4 frames
(starting from frame 1).

CAS Multiframe - Located in MFAS timeslot bits 5, 7 and 8.

8 Mb/s FAS bit 12.
34 Mb/s FAS bit 12.
140 Mb/s FAS bits 14, 15 and 16.

p  To view Si and Sa spare bits

* Press <Menu>, choose Overhead Monitor > Spare Bits then
press <Select>. View the Si bits

¢ Press <Menu>, choose Overhead Monitor > Sa Bits then
press <Select>. View the Sa bits.
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Monitoring Signaling Bits in Structured 2 Mb/s Signal

You can monitor signaling bits in a 2 Mb/s (with PCM30 or
PCM30CRC framing) signal.

Signal Framing Signaling bits
2 Mb/s PCM30 or A B C D individually set to 1 or 0.
PCM30CRC

The signaling bits of all timeslots are set
to the 4-bit user-defined value.

> To view signaling bits of a 2 Mb/s signal

¢ Press <Menu>, choose Overhead Monitor > Signaling Bits
then press <Select>.
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Setting Up Thru Mode Operation

User Guide

Use transparent thru mode to non-intrusively monitor signals
in networks with no protected monitor points.

The instrument is inserted into the communications path and
the received data is routed unaltered to the Transmit Out port
for retransmission.

The instrument operates as normal, monitoring errors and
alarms in the received signal.

The instrument’s timing is derived from a clock recovered from
the received data.

Settings cannot be changed once you have selected THRU mode. This
stops you from selecting settings which would affect the data path.

You must select the signal rate you want before selecting THRU mode.

To set up transparent thru mode operation
1 Press <Menu>, then select the Tx/Rx > Thru Mode window
using the arrows and <Select> key.

2 Select the Enable Thru Mode checkbox (a tick appears in the
box).

3 Select Close.
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Storing and Recalling Instrument Settings

472

You can store four sets of instrument settings (i.e. those shown
in the summary diagram at the bottom of the display). These,
along with the factory default settings, can be recalled. This
procedure assumes that you have already set up the instrument.

> To store instrument settings
1 Press <Menu>, choose System > Stored Settings then press
<Select>.
Select one of the User (1 to 4) radio buttons.

3 Press the right arrow key, then enter a suitable title using
front panel keypad.

4 Select Save to store the settings.
Select Close.

Tx fRx - Stored Settings
& Default

¢ User| |[measurementl

|
¢ User? [measurenent2 |
¢ User3 [setupd |
Userd [setupd |

Recall | Save Close |

P  To recall stored settings

1 Press <Menu>, choose System > Stored Settings then press
<Select>.

Select one of the User (1 to 4) radio buttons.

3 Select Recall. A warning dialog box will appear. Select OK
and the instrument will reconfigure using the recalled
settings.

4 Select Close.
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Measurements and Results

Physical
e “Measuring PDH Signal Level" on page 474
e “Measuring the Frequency of a PDH Signal" on page 475

Errors and Alarms
¢ “Viewing PDH Errors (Total and Last Second)" on page 477
¢ “Viewing the PDH Summary of Errors" on page 478

¢ “Viewing Errors/Alarms using the <Show More> Key" on
page 479

e “Viewing Alarms in a PDH Signal" on page 480

¢ “Viewing Errors and Alarms Using Trouble Scan" on page 481

Service Disruption and Network Analysis

e “Measuring Service Disruption Time in a PDH Network" on
page 482

¢ “Viewing the ITU Analysis of PDH Errors and Alarms" on
page 484

Results Logging
o “Measurement Logging" on page 541

¢ “Viewing Results Graphically" on page 545
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Measuring PDH Signal Level

You can measure the level of a balanced 2 Mb/s signal or
unbalanced 2 Mb/s, 8 Mb/s, 34 Mb/s or 140 Mb/s signal at the
instrument’s 2 Mb/s In or 2-140 Mb/s DS3 In port.

This procedure assumes you have set up the PDH receiver and
connected the electrical PDH signal to the appropriate input
port.

> To measure the level of a PDH signal

1 Press <Menu>, choose Tx/Rx > Receiver Settings >
PDH/DSn then press <Select>.

2 Set Signal Rate to the appropriate PDH rate, then select the
interface settings as required.

3 Press <Menu>, choose Results > Signal Quality then press
<Select>. Select the Electrical tab.
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Measuring the Frequency of a PDH Signal

You can measure the frequency of a balanced 2 Mb/s signal or
an unbalanced 2 Mb/s, 8 Mb/s, 34 Mb/s or 140 Mb/s signal at the
instrument’s 2 Mb/s In or 2-140 Mb/s DS3 In port.

You can also measure frequency offset in the incoming signal.
The amount of offset gives an indication of the probability of
errors in the incoming signal.

This procedure assumes that the bit rate, line code, input
operating level and termination settings match the network
element being tested. Also make sure that the test signal is
connected to the appropriate optical or electrical input port.

To measure the frequency of a PDH signal
1 Press <Menu>, choose Tx/Rx > Receiver Settings > Physical
then press <Select>.

2 Select Signal Rate, then select the required signal and
interface settings.

3 Press <Menu>, choose Results > Signal Quality > Frequency
Meas then press <Select>.
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Viewing PDH Errors

You can view errors using any of the procedures listed below:
¢ “Viewing PDH Errors (Total and Last Second)" on page 477

“Viewing the PDH Summary of Errors" on page 478

e “Viewing Errors/Alarms using the <Show More> Key" on
page 479
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Viewing PDH Errors (Total and Last Second)

You can view PDH errors during a test or at the end of the test.

You can view errors on the display as Total or Last Second
results.

Total Results The display shows the running total of errors as
they occur throughout the measurement gating period. The total
result stops when measurement gating stops.

Last Second The errors results display is updated every
second. A last second result is the number of errors occurring in
the last second.

Refer to the Specifications provided on the CD-ROM for full
details of errors results.

To view PDH errors

1 Press <Menu>, choose Results > Errors and Alarms >
PDH/DSn then press <Select>. Select the Errors tab.

2 Select the Error Type results to be displayed.
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Viewing the PDH Summary of Errors

The Error Summary window provides a running total of the
number of errors occurring during the current measurement
period.

> To view the PDH error summary

1 Press <Menu>, choose Results > Errors and Alarms >
PDH/DSn then press <Select>. Select the Error Summary
tab.

2 You can then view errors in more detail. Press <Menu>, then
select the Results > Errors window to view the Error Ratio
or errors occurring in the last second.
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Viewing Errors/Alarms using the <Show More> Key

When the front panel LED lights, error and alarm conditions
have been detected. The front panel <Show More> key allows
you to view detailed alarm information.

¢ Current alarms are shown red, while previous (historical
alarms) are shown yellow.

¢ The History LED indicates that an alarm has occurred since
the History alarms were last reset. It is reset either when a
test period is started or when History <Reset> on the front
panel is pressed.

> To view the error/alarm conditions

¢ Press <Show More>. Select the PDH/DSn tab.
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Viewing Alarms in a PDH Signal

You can monitor the time an PDH alarms is active for (Alarm
Second) on the Results screen.

Refer to the Specifications provided on the CD-ROM for full
details of the alarms.

p  To view alarms in a PDH signal
* Press <Menu>, choose Results > Errors and Alarms >

PDH/DSn then press <Select>. Select the Alarm Seconds
tab.
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Viewing Errors and Alarms Using Trouble Scan

You use Trouble Scan to continuously monitor errors and
alarms in a framed PDH signal, or the framed PDH signal in the
payload of a SONET or SDH signal.

Trouble Scan is useful for testing new networks as it can
simultaneously detect up to four error types in the following
priority order: Code, CRC4, Frame, E-bit and Bit.

To monitor errors and alarms using Trouble Scan

1 Press <Menu>, choose Results > Trouble Scan then press
<Select>. The errors and the alarms that have been detected
will be displayed.

2 If Alarms Active is displayed, then press the front panel
<Show More> keyto determine which alarms have occurred.

Front Panel LEDs and <Show More> key

The front panel <Show More> key allows you to view detailed
alarm information

¢ Current alarms are shown red, while previous (historical
alarms) are shown yellow.

* The History LED indicates that an alarm has occurred since
the History alarms were last reset. It is reset either when a
test period is started or when History <Reset> on the front
panel is pressed.

¢ If no alarms are detected and all error counts are zero then
“No Trouble” is displayed on the Results > Trouble Scan
page.

Clock Loss and Power Loss alarms are not monitored in Trouble Scan.
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Measuring Service Disruption Time in a PDH Network

You can measure the time it takes (service disruption time) for
the automatic protection switch (APS) circuit to detect and
activate the standby equipment when a fault occurs. This
protection switch action allows the network to continue earning
revenue even when equipment goes faulty.

For more information, see “Test Configuration for Measuring
Service Disruption Time" on page 683.

You can deliberately invoke a protection switch in a network
carrying a PRBS by generating a burst of PRBS errors.

p  To view disruption time

1 Press <Menu>, choose Results > Network Measurements >
Service Disruption then press <Select>.

Press <Run/Stop>.
3 Verify error-free reception of the PRBS test pattern.

4 Invoke a protection switch on a working section of the
transmission system that is transporting the PRBS. The
instrument will display the service disruption results.

You can deliberately invoke a protection switch in a network carrying a
PRBS by generating a burst of PRBS errors. You can simulate a node
failure by removing the power from the transmission element, or you can
simulate fiber break by disconnecting a fiber. For more information, see
“Service Disruption" on page 682.
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Service Disruption Test Results

The instrument provides three separate results:

* Longest: The duration of the longest error burst detected
during the test

¢ Shortest: The duration of the shortest error burst detected
during the test

¢ Last: The duration of the most recent error burst detected
during the test

When you press the <Run/Stop> key at the beginning of a
protection-switching time test, all result fields are reset to 0 ms.

When the protection switch is triggered, the duration of the
resulting error burst is measured and displayed.

For the system under test to pass, a single error burst of
duration less than 50 ms should be detected. Detection of a
single error burst is indicated by an identical value being
displayed in the three result fields.

Three separate results are provided because some transmission
systems exhibited a characteristic similar to switch-bounce
during a protection-switching event. This results in multiple
distinct error bursts being present on the received test pattern.
By providing three separate results, the instrument’s service
disruption measurement clearly identifies the presence of this
unwanted operating characteristic.

Other additional measurement features include:

* Relative timestamping of the beginning and end of each
service disruption event.

e History: A record of the first ten service disruption
measurements.

While an Alarm Indication Signal is not strictly speaking a pure
protection-switching measurement, it is closely tied to these
types of measurements by being activated as a result of any
physical layer failure, such as a fiber break.
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Viewing the ITU Analysis of PDH Errors and Alarms

You can view the ITU analysis of a framed PDH signal, or framed
PDH signal in the payload of a SONET or SDH signal. Make sure
the bit rate, line code, input operating level and termination
settings match the network element being tested. Also ensure
that the Receive PDH signal framing structure is set correctly.

To view the ITU analysis of result
1 Press <Menu>, choose Results > Performance Analysis then
press <Select>.

2 Set the G- or M-series Analysis Type as required.

All supported types of analysis are available during a measurement. For
more information, see “Introducing ITU Performance Analysis" on

page 586. The measurement will not be affected if you switch between the
different results provided.
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Setting up the DSn Transmitter 487

Setting up the DSn Receiver 507

Setting Up Thru Mode Operation 523

Storing and Recalling Instrument Settings 524
Measurements and Results 525

This chapter tells you how to set the instrument interfaces to

match the network being tested and how to make
measurements.

Agilent Technologies
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Setting up the DSn Transmitter

Physical

e “Setting Up the DSn Transmit Interface" on page 488

¢ “Selecting the DSn Transmit Clock Source" on page 490

¢ “Adding Frequency Offset to the DSn Signal" on page 491

Framed or Unframed Signal

e “Transmitting a Framed DSn Signal (Unstructured
Payload)" on page 493

¢ “Transmitting a Framed DSn Signal (Structured Payload,
Signaling Bits and Spare Bits)" on page 494

¢ “Transmitting an Unframed DSn Signal" on page 498

Payload

* “Inserting an External 2 Mb/s or DS1 Payload into a DS3
Signal" on page 499

Errors, Alarms, FEAC Messages and Loop Codes

¢ “Adding Errors to a DSn Signal" on page 500

¢ “Adding Alarms to a DSn Signal" on page 501

e “Transmitting FEAC Messages in a DS3 Signal" on page 502
¢ “Transmitting DS1 Loop Codes" on page 503

e “Switching Off All Test Function Features" on page 506
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Setting Up the DSn Transmit Interface

You can transmit a balanced DS1 signal or an unbalanced DS3
signal via the DS1 Out and 2-140 Mb/s DS3 Out ports.

Make sure the instrument’s bit rate, line code, output level and
termination settings match the network element being tested.

Signal Bit Rate Line Output Level Termination
Code
DS1 15Mb/s  AMI DSX-1 100 Q balanced (Bantam)
B8ZS DS1-LO
DS3 45 Mb/s B3ZS DS3-HI 75 Q unbalanced (BNC)
DSX-3
DS3-900

The transmitter and receiver can operate independently, or they can be
coupled. For more information, see “Coupling the Receiver to the
Transmitter" on page 489.

> To set up a DS1 or DS3 transmit interface
1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
Physical then press <Select>.
Set the Signal Rate to DS1 or DS3.
Select the Line Code (DS1 line signal only).
4 Select the Line Output Level.
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Coupling the Receiver to the Transmitter

You can set up the instrument so that the receiver will
automatically configure to the transmitter’s settings.

> To couple the receiver to the transmitter settings

1 Press <Menu>, choose Tx/Rx > Coupling then press
<Select>.
2 Select Copy Tx to Rx.

3 Select Close.

p  To switch off coupling

1 Press <Menu>, choose Tx/Rx > Coupling then press
<Select>.

2 Select Switch Coupling Off.
3 Select Close.
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Selecting the DSn Transmit Clock Source

You can reference the timing to an internal, external or
recovered clock source.

Mode Clock Source

Internal Clock generated within the instrument.

External DS1 Data clock applied to the DS1 Clock In port.

Recovered Clock recovered from the Dsn signal applied to the receiver.

[ 2 To select the transmit clock source

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
Physical then press <Select>.

2 Select the Clock Source. The Clock Format is automatically
set to DS1 Data if you select an external clock source.
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Adding Frequency Offset to the DSn Signal

You can apply frequency offset of up to +/-100 ppm (resolution
0.1 ppm and accuracy 0.02 ppm) to a signal regardless of the
selected clock source. Offset can be applied while
measurements are taking place.

> To add frequency offset to a signal

1 Press <Menu>, choose Test Functions > Frequency Offset
then press <Select>.

2 Select Line Offset, then enter the required offset by editing
the frequency offset value.

3 Select the Enable Offset checkbox, then press <Select> to
switch on the offset.
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Transmitting a Framed DSn Signal

You can transmit a framed DS1 or DS3 signal via the DS1 or
2-140 Mb/s DS3 Out ports. Also, a framed signal can be inserted
into the payload of a SONET/SDH signal. The framed DS1 or
DS3 signal can be structured or unstructured and can carry
inverted or non-inverted (normal) PRBS patterns.

For more information, see:

¢ “Transmitting a Framed DSn Signal (Unstructured
Payload)" on page 493

¢ “Transmitting a Framed DSn Signal (Structured Payload,
Signaling Bits and Spare Bits)" on page 494

e “PRBS Polarity" on page 497
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Transmitting a Framed DSn Signal (Unstructured Payload)

You can transmit a framed DSn signal with an unstructured
payload via the DS1 or 2-140 Mb/s DS3 Out ports. Also, you can
insert an unstructured DSn signal into the payload of a SONET
or SDH signal. The test pattern transmitted in the DSn signal
fills the entire payload.

Signal Framing
DS1 ESF, D4, SLC-96 or Unframed
DS3 C-bit, M13, Unframed

The test patterns can be inverted or non-inverted (normal).

This procedure assume you have set up a DSn signal rate.

> To transmit an unstructured DSn signal
1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
PDH/DSn then press <Select>.

2 Set Framing to the required setting, then select
Unstructured.

3 Press <Menu>, choose Tx/Rx > Transmitter Settings >
Pattern then press <Select>. Then select the required
pattern (inverted or normal).
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Transmitting a Framed DSn Signal (Structured Payload, Signaling
Bits and Spare Bits)

When you transmit a DSn signal with a structured (or
channelized) payload, you will need to select the test patterns
for the foreground (test) channel and background (non-test)
channels in the payload.The test patterns can be inverted or
non-inverted.

Signal  Framing Payload Structure

DS1 ESF, D4, SLC-96 or DS1(56 kb/s), DS1 (64 kb/s)
Unframed

DS3  C-bit, M13, Unframed  DS1, DS1(56 kb/s), DST (64 kb/s), 2 Mb/s,
2 Mb/s (64 kb/s)

You can also select the signaling bits of a DS1 (566 kb/s) or
2 Mb/s with PCM30 or PCM30CRC framing.

Signal Framing Signaling bits

DS1 ESF A B C D individually set to 1 or 0.
D4 A B individually set to 1 or 0.
SLC-96 A B individually set to 1, 0 or alternating.
No framing bit A B C D individually set to 1 or 0.

The same signaling bit pattern is carried
in all foreground timeslots.

2Mb/s PCM30, PCM31, A B C D individually set to 1 or 0.
PCM30CRC,
PCM31CRC The signaling bits of all timeslots are set

to the 4-bit user-defined value.

The Si and Sa spare bits can also be transmitted if a 2 Mb/s
signal is selected (see the final step of this procedure).
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PDH Signal

Spare Bits

2Mb/s

Si bits (international bits) - Located in Timeslot 0 Bit 1of both
the FAS and NFAS frames. Si bits can be modified when in
non-CRC-4 frames.

E bits - Are the Si bits of frames 13 and 15 of a CRC-4 frame,
and can be independently modified. When transmitted as 0,
they inform the far end that block errors have occurred.

Sa bits (national bits) - located in bits 4 to 8 of NFAS timeslot
can be independently modified.

Sa bit Sequences - Defines sync status, it is an 8-bit
sequence transmitted in selected NFAS Sa bits of a CRC-4
frame. The sequence appears in odd numbered CRC-4
frames (starting from frame 1).

CAS Multiframe - Located in MFAS timeslot bits 5, 7 and 8
can be modified.

This procedure

assumes you have set up a DSn signal rate.

To transmit a DSn signal with a structured payload

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
PDH/DSn then press <Select>.

Set the Framing and select Structured.

Set the Test Channel Rate. Enter values in the Test Channel
boxes to select the required channel (the selected test

channel rate

determines which boxes will be active). When

you select the 56 kb/s or 64 kb/s box, a timeslot selection

window will

be displayed. Select the Single Timeslot

checkbox and a timeslot (or de-select the Single Timeslot
checkbox for N x 56/64 kb/s foreground channels), then

select Close.

When transmitting DS1 channelized payloads, you can
transmit either a single 56/64 kb/s foreground channel or
N x 56/54 kb/s foreground channels. Use the N x 56/64 kb/s
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channels when testing wideband services such as high speed
data and LAN links (112 or 336 kb/s). The N x 64 kb/s
foreground channels can be contiguous or non-contiguous.

Timeslot Editor

D&-1

¥ Single Timeslot

Timeslot

Bandwidth 64 khisg

Close |

Tlmeslot Editor

D&-1

I~ Single Timeslot
1 5 12 18 24
Timeslot 1000000000000l 1ll1l000000

Bandwidth 384 khbls

Close |

4 Select the Test Channel Timing reference.
Select the Test Channel Framing (DS3 line rate only).

Select Background Settings, then select a background
pattern.

7 Press <Menu>, choose Tx/Rx > Transmitter Settings >
Pattern then press <Select>.

8 Choose a test pattern.

Press <Menu>, choose Overhead Setup > Signaling Bits then
press <Select>. This lets you access the signaling bits feature.

10 Press <Menu>, choose Overhead Setup > Spare Bits then
press <Select>. This lets you access the spare bits feature.
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PRBS Polarity

The definition of PRBS polarity may differ between ITU-T
Recommendation 0.150 and common practice in the USA. This
is illustrated by the following table.

Pattern ITU-T USA

PRBS9 Non-inverted Non-inverted
PRBS11 Non-inverted Non-inverted
PRBS15 Inverted Non-inverted
QRSS Non-inverted Non-inverted
PRBS23 Inverted Non-inverted
PRBS31 Inverted Inverted

Note that a non-inverted (2En)-1 PRBS will produce a longest
run of n-1 zeros in the PRBS sequence and inverted sequence
produces a longest run of n zeros in the PRBS sequence.

You can select PRBS polarity to be inverted or non-inverted
(normal). For all signal types except SONET, either ITU or
non-ITU is displayed beside your selection to indicate if it
conforms to ITU-T 0.150.
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Transmitting an Unframed DSn Signal

You can transmit test patterns in an unframed DS1 or DS3
signal via the instrument’s DS1 or 2-140 Mb/s DS3 Out ports.
Also, an unframed signal can be inserted into the payload of a
SONET/SDH signal. The test patterns can be inverted or
non-inverted (normal).

This procedure assumes you have set up a DSn signal rate.

> To transmit an unframed DSn signal

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
PDH/DSn then press <Select>.

2 Set Framing to Unframed.

3 Press <Menu>, choose Tx/Rx > Transmitter Settings >
Pattern then press <Select>.

4 Select the required pattern (inverted or normal).
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Inserting an External 2 Mb/s or DS1 Payload into a DS3 Signal

You can insert an external 2 Mb/s or DS1 signal into a DS3
signal via the 2 Mb/s In ports (balanced).

This procedure assumes you have set up the DS3 signal rate.

> To insert an external 2 Mb/s or DS1 signal into a DS3
1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
PDH/DSn then press <Select>.
2 Set Framing to M13 or C-Bit and Structured.
3 Set the Test Channel Rate to 2 Mb/s or DS1.

4 Select the Test Channel to be used by the external signal by
selecting the appropriate DS2, DS1 or 2 Mb channel settings.

b Select the Insert checkbox.

6 Select Background Settings, then select the required
background pattern.

7 Connect the external 2 Mb/s or DS1 signal to the appropriate
In port.

User Guide 499



6  Instrument Setup and Use - DSn

Adding Errors to a DSn Signal

You can add errors to the DSn signal either singly or at a
selectable rate.

Refer to the Specifications provided on the CD-ROM for a full
list of errors.

Mode Errors Transmitted
Single One error transmitted when you press the <Single Error> key.
Rate M.PE-ON errors are transmitted, where N=4t0 9, and M.P=1.0to

9.9in 0.1 steps.

p  To add errors to a DSn signal

1 Press <Menu>, choose Test Functions > Errors and Alarms
then press <Select>.

2 Select the appropriate Add Errors Type, then select the
required error.

3 Set the Add Errors Rate as required. If you select a User
rate, then enter the required value. The errors will be added
to the signal during the measurement period. Also, you can
use the <Single Error> key to add single errors.
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Adding Alarms to a DSn Signal

You can transmit alarms in a DSn signal.

Refer to the Specifications provided on the CD-ROM for a full
list of the alarms.

p  To add alarms to a DSn signal
1 Press <Menu>, choose Test Functions > Errors and Alarms
then press <Select>.

2 Select the appropriate Add Alarm Type, then select the
required alarm.

3 Select the Enable Alarm checkbox. The alarm will then be
transmitted during the measurement period.
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Transmitting FEAC Messages in a DS3 Signal

You use the FEAC channel (the 3rd C-bit of a framed DS3 signal)
to transmit loopback, alarm or status information from far-end
to near-end network elements.

This procedure assumes you have set up the DS3 signal rate.

FEAC Message

Loopback Codes You can transmit N loopcodes and M messages in a
single burst, where N and M are selectable in the range 1
to 15.

Alarm/Status You can transmit ANSI T1.107-1995 messages or any

Messages user specified code (11111111 0XXXXXX0) continuously,

orin a single burst.

> To transmit a FEAC message in a DS3 signal
1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
PDH/DSn then press <Select>.
Set Framing to C-Bit.

3 Press <Menu>, choose Overhead Setup > DS3 FEAC then
press <Select>.

4 Set FEAC Code Type to Loopback or Alarm/Status.

Select the Message for transmitting in All Channels or in a
Single Channel. If you select Single Channel, you will need
to select a channel value between 1 and 28.

Select the Repeat (Times) for Loopback and Message.

Select Transmit Code.
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Transmitting DS1 Loop Codes

You use in-band or out-of-band loop codes to locate faults. They
are used to remotely control loop circuits in network
equipment.

Typically, the far-end equipment activates the loop circuit when
it detects the loop code. The DS1 signal is then routed back to
the near-end equipment where you can verify signal integrity.
For more information on loop codes, see:

¢ “Transmitting In-band DS1 Loop Codes" on page 503

¢ “Transmitting Out-of Band DS1 Loop Codes" on page 504

Transmitting In-band DS1 Loop Codes

When you select an in-band loop code, the entire payload of the
DS1 signal is overwritten with the loop code, and transmitted
for 8 seconds.

If you are transmitting a framed DS1 signal, the framing bit
overwrites the DS1 loop code (as per T1.403-1999.CORE). This
overwriting action can be prevented by setting the instrument
for 1566 MTS compatibility (the loop code is gapped).

This procedure assumes you have set up theDS1 signal rate.

Loop Activate Deactivate
Line 00001 001
Payload 1100 1110
Network 11000 11100
User XXXXXXXX XXXXXXXX

To transmit an in-band DS1 loop code

1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
PDH/DSn then press <Select>.

2 Set Framing as required.
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3 Press <Menu>, choose Overhead Setup > DS1 Loopcodes
then press <Select>.

4 Set Inband Loop Code to F-bit gaps or F-bit overwriten,
then select the appropriate code.

5 Select Transmit Code.

Transmitting Out-of Band DS1 Loop Codes

When you select an out-of-band loop code, it can be transmitted
continuously or in a burst of N-messages, where N is the
number of frames in the range 1 to 15.

These loop codes are located in the data link of an ESF framed
DS1 signal.

When the data link is not transmitting loop code, it transmits
idle code (01111110). The switching of idle to loop code occurs
at the end of the idle message, and not part way through it.

This procedure assumes you have set up the DS1 signal rate.

Loop Activate Deactivate

Line 11111111 01110000 11111111 00011100
Payload 11111111 00101111 11111111 01001100
Network 11111111 01001000 n/a

Universal n/a 11111111 00100100
User 11111111 OXXXXXX0
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| 2 To transmit an out-of-band DS1 loop code
1 Press <Menu>, choose Tx/Rx > Transmitter Settings >
PDH/DSn then press <Select>.
2 Set Framing to ESF.

3 Press <Menu>, choose Overhead Setup > DS1 Loopcodes
then press <Select>.

4 Select the Outband Loop Code as required.

b Set Burst Length to Burst or Continuous. If you select Burst
you will also need to select the burst length.

6 Select Transmit Code.
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Switching Off All Test Function Features

You can switch off all Test Functions features. This is useful if

you want to start configuring the instrument from a known
state.

> To switch off all Test Function features

1 Press <Menu>, choose Test Functions > Switch Off then
press <Select>.

2 Select Switch Off All Active Test Functions.

3 Select Close.
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Setting up the DSn Receiver

Physical

¢ “Setting Up the DSn Receive Interface" on page 508

Framed or Unframed Signal

“Monitoring a Framed DSn Signal (Unstructured
Payload)" on page 511

“Monitoring a Framed DSn Signal (Structured Payload,
Signaling Bits and Spare Bits)" on page 512

“Monitoring an Unframed DSn Signal" on page 516

Payload

“Dropping a DS1 Payload from a DS3 Signal" on page 517

“Dropping a Voice Channel from a DSn Signal to the Internal
Speaker" on page 518

FEAC Messages, Signaling and Spare bits, DS1 loop codes and
Switching Off All Test Functions

User Guide

“Monitoring FEAC Messages in a DS3 Signal" on page 519

“Monitoring Signaling Bits in Structured DS1 or 2 Mb/s
Signal" on page 521

“Monitoring Spare Bits of a 2 Mb/s signal in a DS3 Signal" on
page 520

“Monitoring DS1 Loop Codes" on page 522
“Switching Off All Test Function Features" on page 506
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Setting Up the DSn Receive Interface

You can receive a balanced DS1 signal or an unbalanced DS3
signal via the DS1 In port or 2-140 Mb/s DS3 In ports.

Make sure the instrument’s bit rate, line code, input operating
level and termination settings match the network element being
tested.

Signal Bit Rate Line Input

Code . )
Termination Operating Level

DS1 1.5 Mb/s AMI 100 ohm balanced  Terminate (3.0 V)
B8ZS (Bantam

connection) Monitor (3.0 Vi but with
additional gains of 20, 26
or 30 dB)

DS3 45 Mb/s B3ZS 75ohmunbalanced Terminate (0.9 Vp with
(BNC connection)  equalization automatic or
off)

Monitor (0.9 Vi but with
additional gains of 20 or
26 dB)

The receiver and transmitter can o