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WARRANTY

Tektronix warrants that this product will be free from defects in materials and
workmanship for a period of three (3) years from the date of shipment. If any such product
proves defective during this warranty period, Tektronix, at its option, either will repair the
defective product without charge for parts and labor, or will provide a replacement in
exchange for the defective product.

In order to obtain service under this warranty, Customer must notify Tektronix of the
defect before the expiration of the warranty period and make suitable arrangements for the
performance of service. Customer shall be responsible for packaging and shipping the
defective product to the service center designated by Tektronix, with shipping charges
prepaid. Tektronix shall pay for the return of the product to Customer if the shipment is to

a location within the country in which the Tektronix service center is located. Customer
shall be responsible for paying all shipping charges, duties, taxes, and any other charges for
products returned to any other locations.

This warranty shall not apply to any defect, failure or damage caused by improper use or
improper or inadequate maintenance and care. Tektronix shall not be obligated to furnish
service under this warranty a) to repair damage resulting from attempts by personnel other
than Tektronix representatives to install, repair or service the product; b) to repair damage
resulting from improper use or connection to incompatible equipment; or c) to service a
product that has been modified or integrated with other products when the effect of such
modification or integration increases the time or difficulty of servicing the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THIS
PRODUCT IN LIEU OF ANY OTHER WARRANTIES, EXPRESSED OR
IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE. TEKTRONIX’ RESPONSIBILITY TO REPAIR OR REPLACE
DEFECTIVE PRODUCTS IS THE SOLE AND EXCLUSIVE REMEDY
PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WARRANTY.
TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY
INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
IRRESPECTIVE OF WHETHER TEKTRONIX OR THE VENDOR HAS
ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.
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./
General Safety Summary

Review the following safety precautions to avoid injury and prevent
damage to this product or any products connected to it.

Only qualified personnel should perform service procedures.

To avoid potential hazards, use this product only as specified.

Injury Precautions

Use Proper Power Cord

To avoid fire hazard, use only the power cord specified for this
product.

Avoid Electric Overload

To avoid electric shock or fire hazard, do not apply a voltage to a
terminalthat is outside the range specified for that terminal.

Ground the Product

This product is grounded through the grounding conductor of the
power cord. To avoid electric shock, the grounding conductor must
be connected to earth ground. Before making connections to the
input or output terminals of the product, ensure that the product is
properly grounded.

Do Not Operate Without Covers

To avoid electric shock or fire hazard, do not operate this product
with covers or panels removed.

Use Proper Fuse

To avoid fire hazard, use only the fuse type and rating specified for
this product.
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General Safety Summary

Safety Terms and Symbols

>

Terms in This Manual

These terms may appear in this manual:

WARNING. Warning statements identify conditions or practices that
could result in injury or loss of life.

CAUTION. Caution statements identify conditions or practices that
could result in damage to this product or other property.

7

Terms on the Product
These terms may appear on the product:

DANGER indicates an injury hazard immediately accessible as you
read the marking.

WARNING indicates an injury hazard not immediately accessible as
you read the marking.

CAUTION indicates a hazard to property includthg product.

Symbols on the Product

The following symbols may appear on the product:

D A O

DANGER Protective Ground ATTENTION Double
High Voltage (Earth) Terminal Refer to Insulated
Manual
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Preface

This manual describes how to use the Tektronix CTS 710 SONET
Test Set. This manual is your primary source of information about
how the CTS 710 functions.

How This Manual is Organized

This manual is divided into four sectior@etting StartedOperating
Basics ReferenceandAppendices

m  Getting Startegrovides an overview of the CTS 710 and
describes first time operation.

m  Operating Basicexplains the basic principles of operating the
CTS 710. Théperating Basicsection also includes a tutorial
which introduces you to most of the capabilities of the CTS 710
by having you run a BER test.

m  Referencerovides explanations of how to perform detailed tasks.

m TheAppendiceprovide a listing of specifications, default factory
settings, an incoming inspection test, and other useful informa-
tion.

Conventions
This manual uses the following conventions:

m  The names of front-panel controls and menus appear in all upper
case letters, for example, TRANSMIT and HELP.

m  Names appear in the same case in this manual as they appear on
the display of the CTS 710, for example, Test Duration and
USER DEFINED.

= Within a procedure, a specific button to be pressed or a parameter
to be selected appears in boldface print. For example, press the
AUTOSCAN button or seledContinuous.

CTS 710 SONET Test Set User Manual i
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Preface

Using the CTS 710 Reference

The Reference presents an overview of the CTS 710 menu structure,
front-panel buttons, examples of alarm responses, and a glossary. To
store the Reference for easy viewing, fold the card to display the
desired page and slide the card behind the window located on the
inside of the top flap of the pouch (see Figure i).
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Figure i: Placing the Reference for Easy Viewing
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This section provides a description of the CTS 710, a list of standard
and optional accessories, and explains how to operate the CTS 710
for the first time.

This section provides a description of the CTS 710, a list of standard
and optional accessories, and explains how to operate the CTS 710
for the first time.

Product Description

The Tektronix CTS 710 SONET Test Set is a rugged, portable test set
designed for installing and maintaining telecommunications

networks. The CTS 710 is a SONET analyzer that combines bit error
rate test capabilities with overhead testing, payload mapping, and

Product Description

The Tektronix CTS 710 SONET Test Set is a rugged, portable test set
designed for installing and maintaining telecommunications

networks. The CTS 710 is a SONET analyzer that combines bit error
rate test capabilities with overhead testing, payload mapping, and

demapping in one unit. The CTS 710 features the following
capabilities:

STS-1, STS-3, OC-1, OC-3, OC-12, DS1, and DS3 transmit and
receive

Optical interface available at 1310 nm and 1550 nm
Bit Error Rate testing

BIP error monitoring and analysis

Payload mapping and demapping

Tributary Add/Drop/Test

Pointer generation, including sequences, and analysis
Alarm generation and analysis

DS1/DS3 error monitoring and analysis

DS1 Demultiplex from direct-input DS3 or a DS3 embedded in a
SONET rate signal

Performance monitoring

APStesting

DCC and user channel access
Programmable via IEEE 488.2 and RS-232
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Getting Started

m CTS 710 SONET Test Set & CTS 750 SDH Test Set Service
Manual (Tektronix part number 070-8853-XX)

m  Hard Transit Case, Tektronix part number 016-1157-XX

m  Soft Carrying Bag, Tektronix part number 016-1158-XX

m K212 Portable Instrument Cart

m  QOptical Connector Kit, Tektronix part number 020-1885-XX

First Time Operation

This section describes how to set up the CTS 710 for the first time.

Installing the Accessory Pouch

The CTS 710 ships with an accessory pouch that mounts on top of
the instrument. The pouch is not installed at the factory. To install
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m CTS 710 SONET Test Set & CTS 750 SDH Test Set Service
Manual (Tektronix part number 070-8853-XX)

m  Hard Transit Case, Tektronix part number 016-1157-XX

m  Soft Carrying Bag, Tektronix part number 016-1158-XX

m K212 Portable Instrument Cart

m  QOptical Connector Kit, Tektronix part number 020-1885-XX

First Time Operation

This section describes how to set up the CTS 710 for the first time.

Installing the Accessory Pouch

The CTS 710 ships with an accessory pouch that mounts on top of
the instrument. The pouch is not installed at the factory. To install

the accessory pouch:

1.

Place the CTS 710 on a table or work bench with the front facing
toward you.

. Center the pouch plate and insert the rear edge of the plate in the

space between the cabinet top and the rear panel trim (see part A
of Figure 1-1).

Move the pouch sideways as necessary to line up the key slots in
the pouch plate with the keys on the rear panel (the plate is
centered when it is aligned) and push the plate all the way in (see
part B of Figure 1-1).

While keeping the pouch plate pushed under the rear panel trim,
reach under the pouch plate and carefully remove the backing
from the Velcro strip to expose the adhesive on the Velcro strip.
The Velcro should remain attached to the pouch plate.

Grasp the pouch plate assembly with both hands near the front of
the assembly.
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Getting Started

VAN

CAUTION. In the next step, use only enough force to clear the front
panel trim with the plate front edge. Excessive force will cause a
permanent bow in the plate.

6. Push back on the pouch plate and press down with the heels of
your hands to bow the plate enough to slide the front of the plate
into the space between the cabinet top and the front panel trim
(see Figure 1-2).

7. Move the front of the pouch as needed to line up the slots in the
plate with the keys on the front panel.

8. Release the pressure on the plate to allow it to return to its normal
flat shape.

9. Press down firmly to secure the Velcro strip to the top of the
cabinet top.

Velcro Strip

Figure 1-2: Inserting the Pouch Under the Front Panel Trim

CAUTION. Do not use the D-ring (see Figure 1-3) on the pouch plate
to lift the CTS 710. Using the D-ring to lift the CTS 710 can pull the
accessory pouch off the CTS 710, resulting in damage to the

CTS 710.
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Getting Started

Setting Up the CTS 710

Before you use the CTS 710, ensure that it is properly set up and
powered on.

To properly set up the CTS 710, do the following:

1.

Be sure that the environment in which you will operate the

CTS 710 is within instrument specifications. Specifications for
temperature, relative humidity, altitude, vibrations, and emissions
are included irAppendix D

Leave space around the CTS 710 for cooling. Verify that the air

intake and exhaust holes on the sides of the cabinet (where the
fan operates) are free of any airflow obstructions. Leave at least
5 cm (2 in) free on each side.

WARNING. To avoid electrical shock, be sure that the power cord is
disconnected before checking the fuse.

3.

Check the fuse to be sure it is the proper type and rating (see
Figure 1-4). The CTS 710 works with one of two fuses,
depending on the AC supply. Each fuse requires its own cap (see
Table 1-1). The CTS 710 is shipped with the UL-approved fuse
installed.
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Getting Started

4. Check that you have the proper electrical connections. The
CTS 710 power requirements are listed in Table 1-2.

Table 1-2: Power Requirements

Voltage Range Frequency Range Maximum Power
90-132 V 48-62 Hz 250 W
180-250 V 48-62 Hz 250 W

Getting Started

4. Check that you have the proper electrical connections. The
CTS 710 power requirements are listed in Table 1-2.

Table 1-2: Power Requirements

Voltage Range Frequency Range Maximum Power
90-132 V 48-62 Hz 250 W
180-250 V 48-62 Hz 250 W

5. Connect the proper power cord from the rear-panel power
connector (see Figure 1-4) to the power system.

Turning On the CTS 710
To properly turn on the CTS 710:

1. Check that the rear-panel principal power switch is on. The
principal power switch controls all AC power to the instrument.

2. Ifthe CTS 710 is not turned on (the screen is blank), press the
front-panelON/STBY (On/Standby) button to turn it on (see
Figure 1-5).

The ON/STBY button controls power to most instrument circuits.
Power continues to go to certain parts even when this switch is
setto STBY.
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Y 4
Functional Overview

This section describes how to use and navigate through the basic
functions of the CTS 710, including:

Controls, indicators, and connectors
Elements of the display

Menu structure

On-line help

Connecting signals

Parameter selection and editing

Disk drive operation
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Functional Overview

Each of these buttons

Disk Drive perform a specific function.
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F X : : 3
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The knobis | S o) o orwe
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to highlight ——| Iy ¢ .
parameters (] OO O w | = Lonnectors
within pages. — Y (optiona)
T O O Los O SIGNAL PRESENT e St " L ht
_] 8 t(o): O PATTERN LOCK q —DSJ—] a. US lg S
TheSE bLIttOnS SETUPS O UNEAIS O DS1/DS3 AIS =
TRANSMIT RECEIVE| O LINE FERF O DS1/DS3 YELLOW DSS
seleCt one Of @ @ O PATHAIS O ERROR =r ~
the ﬁve O PATH FERF O POINTER ADJ Q > Connectors
menus. Tsir ‘ﬁ RO T | (optional)
LASER IN
USE Indicator ,_RECE.VE @)
’ Q Clear History
@ Button
=,
Optical Electncal Optical
Connector Connectors Connector

Figure 2-2: Front-Panel Controls, Indicators, and Connectors
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Functional Overview Functional Overview
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Figure 2-4: Status Lights (With Option 22 Installed)
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Functional Overview

Figure 2—6 provides a guide to specific areas of the display.

Highlighted parameters can be
changed; dimmed parameters
cannot be changed under the

Choices or actions
available for the —
selected parameter

Test Signal Transmitted
Menu Test State  Progress Highlighted  Status Signal Status
Name Indicator Indicator Parameter Indicator / Indicator
! \ \\
. \ \Z
Tek Running 0 Vh  |Om  30s S}STSJ
m N [@=JsT5-1
/ o CHOICES
Transmit Rate ......ewes AT N N
Transmit Clock ... Internal STS-1 ‘ZI
Transmit Level . . Cross Connect P —
Si s R - 1 xS5TS-1 5TS-3
Parameters ignal Structure X EI
or options STS Under Test ...... .1 ‘
Mapping .. . Bulk Fill (Equipped)
controlled 1< PP auiep oc-1 @ —
from this —_
page Test Pattern ... . PRBS 2A23-1 oc-3 @
pEE——)
" —more—
ey IO
Selected I\
. page lS - s NOS & ALARMS P&OT‘\NIV-Ir\iJRg lCDM’T\RENDSI[]R\JAE’\IJZS}-(PE%E(IDVEQLEADJ
highlighted
oloiolololo,
Pages are N / \
identified by Pages of the . )
page tabs. Menu —more-"means
additional
choices are
available.

Figure 2-6: Specific Elements of the Display

Table 2—1 provides a list of icons that appear on the display. Icons
are used to identify information, indicate instrument status, and
clarify available actions.
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Functional Overview Functional Overview

The Basic Menu Structure The Basic Menu Structure
The CTS 710 is controlled primarily through its menu system. The CTS 710 is controlled primarily through its menu system.
Though several controls are located on the front panel, such as Though several controls are located on the front panel, such as
INSERT ERROR, most functions are controlled from one of the five INSERT ERROR, most functions are controlled from one of the five
menus. Figure 2—7 shows the five menus. menus. Figure 2—7 shows the five menus.
Tek Measurements Stapped %—_& STS-1 Tek Measurements Stopped %—_& STS-1
UTILITY ik UTILITY ik
Tek Measurements Stopped %—_’ STS-1 Tek Measurements Stopped 8: STS-1
ITRESULTS ] ik ITRESULTS! ik
Tek Measurements Stopped Tek Measurements Stopped
RECEIVE RECEIVE
Tek Measurements Stopped %—_’ STS-1 Tek Measurements Stopped %—_’ STS-1
TRANSMIT ik TRANSMIT ik
Tek Measurements Stopped Tek Measurements Stopped
TEST SETUP TEST SETUP

Test Duration Test Duration

History Resolution ... Nermal (1 min samples) History Resolution

Nermal (1 min samples)

At 1 minute resolution the maximum history length
is 3 days. Upon reaching the 3 day limit new data
will begin overwriting the old data.

At 1 minute resolution the maximum history length
is 3 days. Upon reaching the 3 day limit new data
will begin overwriting the old data.

DEFINED

DEFINED

TEST TEST
CONTROL CONTROL

Figure 2-7: The Five Menus Figure 2-7: The Five Menus
What is a Menu? What is a Menu?
A menu groups related functions together. For example, all settings A menu groups related functions together. For example, all settings
that affect the signal transmitted by the CTS 710 are located in the that affect the signal transmitted by the CTS 710 are located in the
TRANSMIT menu. Each menu is made up of pages. A page is TRANSMIT menu. Each menu is made up of pages. A page is
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Functional Overview

NOTE. The only times pressing a menu button does not change menus
are when a dialog box is displayed or when you are entering a value
for a parameter. You must first exit the dialog box or finish entering
the value before you can change menus.

A page usually provides control over a related group of instrument

functions or parameters. For example, the TRANSMIT SETTINGS
page in the TRANSMIT menu controls the rate, format, and active

channels of the signal transmitted by the CTS 710. However, some
pages display information rather than provide control over settings;
for example, the pages of the RESULTS menu display various test
results.

Selecting Menus

To display a menu, press the button on the front panel with the same
name (see Figure 2-9).

r—MENUS—]
. [
SETUPS

TRANSMIT RECEIVE

I

RESULTS  UTILITY

L

Figure 2-9: Menu Select Buttons

Selecting Pages

To select a page within a menu, press the button beneath the page tab
located at the bottom of the display (see Figure 2-10).
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NOTE. The only times pressing a menu button does not change menus
are when a dialog box is displayed or when you are entering a value
for a parameter. You must first exit the dialog box or finish entering
the value before you can change menus.

A page usually provides control over a related group of instrument

functions or parameters. For example, the TRANSMIT SETTINGS
page in the TRANSMIT menu controls the rate, format, and active

channels of the signal transmitted by the CTS 710. However, some
pages display information rather than provide control over settings;
for example, the pages of the RESULTS menu display various test
results.

Selecting Menus

To display a menu, press the button on the front panel with the same
name (see Figure 2-9).

r—MENUS—1
. [
SETUPS

TRANSMIT RECEIVE

I

RESULTS  UTILITY

I

Figure 2-9: Menu Select Buttons

Selecting Pages

To select a page within a menu, press the button beneath the page tak
located at the bottom of the display (see Figure 2—10).
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Functional Overview

Tek Measurements Stopped @ 5TS-1
frnasicuer] &= 5751
HELP i
@ Use the knab to select the type of Help required, \Iillielw
then press View Help. Press EXIT to leave Help. elp
Change
Running A BER Test Language
Running a Pass/Fail Test
Saving Results to Disk
Printing Results
Current Language: English
Press Change Language to see help in EXIT
English, Francais or Deutsch.

SETTINGS | &ALARMS [EEERNLEIT COMMANDSlOVERHEADlOVERHEADJ

Figure 2-11: Help Dialog Box

Once you press View Help, the help screen for that topic is

displayed. If a help topic covers more than one page, you can display
the next page by selectifpge Down To display the previous page,
selectPage Up

To display help in a different language, selébhinge Language
Then, to display help in French, selecancais. To display help in
German, seledeutsch

When you finish reading the help text, you can exit the help dialog
box by selectingXIT . If you wish to read additional help topics,
selectHelp Menu to return to the main help screen.

Connecting Signals

To connect signals to the CTS 710, use the electrical and optical
connectors located at the bottom and right side of the front panel.

For optical connections, the CTS 710 accepts both single mode and
multimode fiber. For electrical connections, the CTS 710 accepts

75 Q coaxial cable with BNC connectors for SONET rates and DS3
signals. The CTS 710 accepts bantam connectors for DS1 signals.
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Figure 2-11: Help Dialog Box

Once you press View Help, the help screen for that topic is
displayed. If a help topic covers more than one page, you can display
the next page by selectifage Down To display the previous page,
selectPage Up

To display help in a different language, selébhinge Language
Then, to display help in French, selecancais. To display help in
German, seleddeutsch

When you finish reading the help text, you can exit the help dialog
box by selectingXIT . If you wish to read additional help topics,
selectHelp Menu to return to the main help screen.

Connecting Signals

To connect signals to the CTS 710, use the electrical and optical
connectors located at the bottom and right side of the front panel.

For optical connections, the CTS 710 accepts both single mode and
multimode fiber. For electrical connections, the CTS 710 accepts
75 Q coaxial cable with BNC connectors for SONET rates and DS3
signals. The CTS 710 accepts bantam connectors for DS1 signals.
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Functional Overview

Connecting SONET Electrical Signals
To connect SONET electrical signals to the CTS 710:

1. Connect the transmit end of the signal cable tdRIBEEIVE
connector on the CTS 710.

2. Connect the receive end of the signal cable tdRANSMIT
connector on the CTS 710.

Connecting DS1/DS3 Electrical Signals
To connect DS1/DS3 electrical signals to the CTS 710:

1. Connect the transmit end of the signal cable tditheonnector
for the appropriate rate on the CTS 710.

2. Connect the receive end of the signal cable t@td& connector
for the appropriate rate on the CTS 710.

Initiating Autoscan

Autoscan is a feature that automatically scans the received signal and
changes the CTS 710 receive settings to match the received signal.
Autoscan is the quickest way to set up the CTS 710 to view a signal.

To initiate autoscan, press tARI TOSCAN front-panel button. For
detailed information on the AUTOSCAN function, sgleecking
Signal Statusn page 3-55.

Changing Parameters

Most of the menu pages in the CTS 710 contain parameters (or
settings) that you can change. The choices available for a parameter
appear in four ways (examples in parentheses):

m  As alist (Test Pattern: PRBS 2723-1, PRBS 2/20-1, ...)
®  As a decimal number (Frequency Offset: 74.3 ppm)

®  As a binary number (Z1 Byte: 10101111)

m  As atext string (File Name: TEST_34)
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Connecting SONET Electrical Signals
To connect SONET electrical signals to the CTS 710:

1. Connect the transmit end of the signal cable tdRIBEEIVE
connector on the CTS 710.

2. Connect the receive end of the signal cable tdRA&NSMIT
connector on the CTS 710.

Connecting DS1/DS3 Electrical Signals
To connect DS1/DS3 electrical signals to the CTS 710:

1. Connect the transmit end of the signal cable tdheonnector
for the appropriate rate on the CTS 710.

2. Connect the receive end of the signal cable t@td& connector
for the appropriate rate on the CTS 710.

Initiating Autoscan

Autoscan is a feature that automatically scans the received signal and
changes the CTS 710 receive settings to match the received signal.
Autoscan is the quickest way to set up the CTS 710 to view a signal.

To initiate autoscan, press tARI TOSCAN front-panel button. For
detailed information on the AUTOSCAN function, sgleecking
Signal Statusn page 3-55.

Changing Parameters

Most of the menu pages in the CTS 710 contain parameters (or
settings) that you can change. The choices available for a parameter
appear in four ways (examples in parentheses):

m  As alist (Test Pattern: PRBS 2723-1, PRBS 2/20-1, ...)
m  As a decimal humber (Frequency Offset: 74.3 ppm)

®  As a binary number (Z1 Byte: 10101111)

m  As atext string (File Name: TEST_34)
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Functional Overview

you press —more— the next list of choices is displayed. Below —more—
is a line that shows which list of choices is displayed. When the last
list of choices is displayed, pressigore—displays the first list of
choices again (see Figure 2-13).

Pressing a button assigns
List of the choice next to the button
Choices to the highlighted parameter.

Tek Measurements Stopped
RECEIVE

Receive Rate
Receive Level ....
Signal Structure ...
STS Under Test
Mapping

Test Pattern
Tx/Rx Settings .......

RECEIVE
SETTINGS

Cross Connect
STS-1

]
[
[}

Bulk Fill (Equipped)

PRBS 2423-1
Independent

U
]

%

Selecting —more—
displays additional

STATUS |OWVERHEAD | OVERHEAD

SIGNAL lTRANSPORTl PATH J

choices.

Ololooiololoc

Figure 2-13: Selecting Choices From a List

Changing Decimal Numbers

Some parameters allow you to set a numeric value for them. For
these parameters, preset choices are always provided to save you
time. However, if the preset choices are not appropriate for your
needs, you can set specific values by selecting 8eR DEFINED
choice (see Figure 2-14).
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you press —more— the next list of choices is displayed. Below —more—
is a line that shows which list of choices is displayed. When the last
list of choices is displayed, pressigore—displays the first list of
choices again (see Figure 2-13).

Pressing a button assigns
List of the choice next to the button
Choices to the highlighted parameter.
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Figure 2-13: Selecting Choices From a List

Changing Decimal Numbers

Some parameters allow you to set a numeric value for them. For
these parameters, preset choices are always provided to save you
time. However, if the preset choices are not appropriate for your
needs, you can set specific values by selecting 8teR DEFINED
choice (see Figure 2-14).
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Functional Overview

Turning the knob Selecting this choice allows the knob

changes this value. to make large changes quickly.

Tek Measurements Stopped [@D}STS%
TRANSMIT & 515

/3
Pointer / Timing Mode ..... Fr\guency Offset 6]

. Coarse

Offset Mode ... .. Offsyt Line Selecting this
Frequency Offset i

@ choice allows the

Fine knob to make
small changes.

You must select
-— DONE to exit
the edit mode.

DONE

TRANSMIT
SETTINGS

ERRORS
B ALARMS

POINTERS

APS TRANSPORT) PATH
& TIMING

COMMANDS) OVERHEAD | OVERHEAD

Figure 2-15: Entering a Numeric Value

After you press USER DEFINED, the CTS 710 enters edit mode. In
edit mode, you change the value of the highlighted parameter by
turning the knob. When you have set the parameter to the desired
value, selecDONE to enter the value and exit edit mode.

NOTE. The new value does not take effect until DONE is selected.

When in edit mode, the knob can work in several ways. As shown in
Figure 2-15, the knob can be assigned to make either coarse or fine
adjustments to the highlighted parameter. For other parameters, the
knob is assigned to change different elements of the selected
parameter. For example, when setting a test time, rather than making
coarse or fine adjustments, the knob is assigned to change days,
hours, minutes, or seconds.

The knob icon is displayed in solid form to indicate which function it
is currently assigned to. The knob icon is displayed in outline form
next to other possible choices.
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After you press USER DEFINED, the CTS 710 enters edit mode. In
edit mode, you change the value of the highlighted parameter by
turning the knob. When you have set the parameter to the desired
value, selecDONE to enter the value and exit edit mode.

NOTE. The new value does not take effect until DONE is selected.

When in edit mode, the knob can work in several ways. As shown in

Figure 2—-15, the knob can be assigned to make either coarse or fine

adjustments to the highlighted parameter. For other parameters, the
knob is assigned to change different elements of the selected

parameter. For example, when setting a test time, rather than making

coarse or fine adjustments, the knob is assigned to change days,
hours, minutes, or seconds.

The knob icon is displayed in solid form to indicate which function it
is currently assigned to. The knob icon is displayed in outline form
next to other possible choices.
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Functional Overview

3. To change the value of the highlighted bit, select eitha0.
Each time you select 1 or 0, the highlighted bit is changed and
the highlight moves to the next bit.

4. To select a different bit for editing, select either the right or left

arrow to move the highlight. When the desired bit is highlighted,
select eithefl or 0.

5. When you are finished editing the byte, seBONE. This enters
the changes to the byte and exits edit mode.

Functional Overview

3. To change the value of the highlighted bit, select eitha0.
Each time you select 1 or 0, the highlighted bit is changed and
the highlight moves to the next bit.

4. To select a different bit for editing, select either the right or left
arrow to move the highlight. When the desired bit is highlighted,

select eithel orO.

5. When you are finished editing the byte, seBONE. This enters
the changes to the byte and exits edit mode.

Tek Measurements Stopped 8—’ 5TS-1 Tek Measurements Stopped 8—’ STS-1
= STS-1 = STS-1
TRANSMIT TRANSMIT
Transmitting STS-1  with STS-1# 1 under test Change the value Transmitting STS-1  with STS—-1# 1 under test D Change the value
Showing Overhead for ... STS-1 #1 1 of the bit by Showing Overhead for ... STS-1 #1 1 of the bit by
External Add ... None selecting one of External Add ... None selecting one of
o these choices. o these choices.
column 1 Caolumn 2 Ccolumn 3 column 1 Caolumn 2 Column 3
Al: 11110110 Az (00101000 c1: (00000001 Al (111101170 Az (00101000 c1: (00000001 N
Bl: [wwwxwww«| El: [OD000000| F1: |00000000 |:> Change the Bl: [wwwxwwwwx| El: [0OD000000| F1: |00000000 |:> Change the
b1: |00000000 Dz (00000000 b3 |00000000 T . b1: |00000000 Dz (00000000 D3 00000000 T .
HT: [ e koo % % % HZ: | % o & i o w ok H3t [ oo % % o i — hlghllghted bltby HT: [ ek odoke % % % % HZ: | % o oo wo % H3t | oo % % o & & — hlghllghtEd bltby
© s o Co000s00| = dooodd | ) [ solcingoneo i o po00ess0| o oooodd | (" solcingoneo
o7 |00000000| DS |0000000D| ©o [DD000OOD these choices. o7 |00000000| DS |0000000D| 0% |DOCO0OOD these choices.
010:{00000000 D11:/00000000 01200000000 010:/00000000 D11:/00000000 012100000000
s1: |000@Jo000 Mo | 00000000 £2: |00000000 s1: |000[0000 Mo 00000000 £2: 00000000
A DONE A DONE
- A
{TRANSM\TJ ERRORS l POINTERSl aps ol paTH lTRANSM\TJ ERRORS l POINTERSl aPS 26 sPORT [T J
SETTINGS | [xaLarms | & TiMING [commanDs FaMEIENE OvERHEAD SETTINGS | [zaLarms | & TIMING [commanDs FaMERIZNE OvERHEAD
Select the bit to edit by Select DONE when you are Select the bit to edit by Select DONE when you are
using the knob. finished editing. using the knob. finished editing.

Figure 2-17: Editing a Byte Figure 2-17: Editing a Byte

Entering Text Entering Text

Several parameters, such as file names, operator prompts, and path
trace messages, consist of text strings. You can set text strings to
preset choices or enter your own text string. When you highlight a
text parameter using the knob, the choices at the right side of the
display change to present predefined text strings (if appropriate) and
the option to edit the text string (see Figure 2—-18).

Several parameters, such as file names, operator prompts, and path
trace messages, consist of text strings. You can set text strings to
preset choices or enter your own text string. When you highlight a
text parameter using the knob, the choices at the right side of the
display change to present predefined text strings (if appropriate) and
the option to edit the text string (see Figure 2—-18).
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Functional Overview

5. When you are finished editing the text string, selHONE.

The characters available depend on
the text string being edited. The
characters used for file names are a
subset of the characters available for
message text.

Turning the knob selects the
character to be entered.

Select this choice to enter
the selected character.

Characters: ABCDEFGHIJKLMNOPQRSTUVWXYZ1234567890 <n@#.%/\&*—+

TRANSMIT A
A
Transmitting STS-1  with STS-1# 1 undertest @ Sel his choi
Overhead View ... STS Path Overhead Enter elect this choice
c __todelete the
xternal Add None
selected character.
Delete
Path Overhead Path Trace Message — S | h f
; =+ Tektronix CTS 710 SONET elect either o
2 — Test_Set. Hello, how are |:> these choices to
: 100000001 you @
H KK KK K Kk move.the . .
. |00000000 - highlight within
d Wk oW KKk Kk ke .
00000000 ) thetextstring.
: (00000000
- |00000000 DONE
{TRANSM\TJ ERRORS lpmyrmsl &PS JTRANSPORTMT
SETTINGS | &aLarms | aT/ang |commanos| overHEaD

Select DONE when you
are finished editing text.
The highlighted character is the
character that will be changed
when Enter !is selected

Figure 2-19: Editing a Text String

Working with the Disk Drive

Functional Overview

5. When you are finished editing the text string, seEONE.

The characters available depend on
the text string being edited. The
characters used for file names are a
subset of the characters available for
message text.

Turning the knob selects the
character to be entered.

Select this choice to enter
the selected character.

Characters: ABCDEFGHIJKLMNOPQRSTUVWXYZ1234567890 <n@#.%/\&*—+

TRANSMIT A
[ eo7 wooe/ |
Transmitting STS-1  with STS-1# 1 under test © Sel his choi
Overhead View STS Path Overhead Enter elect this choice
c __todelete the
xternal Add None
selected character.
Delete
Path Overhead Path Trace Message — S | h f
; = Tektronix CTS 710 SONET elect either o
2 — Test_Set. Hello, how are |:> these choices to
: 100000001 you @
H KK Kok ok kK move. the . .
. |00000000 - highlight within
d wok oW Kk Kk ke k .
00000000 ) thetextstring.
: (00000000
- |00000000 DONE
lTRANSM\TJ ERRORS lpmyrmsl aPS JTRANSPORTMT
SETTINGS | &aLarms | &T/aing |commanos| overHEAD

Select DONE when you
are finished editing text.
The highlighted character is the
character that will be changed
when Enter !is selected

Figure 2-19: Editing a Text String

Working with the Disk Drive

Use the disk drive in the CTS 710 to save instrument setups, pass/fail

Use the disk drive in the CTS 710 to save instrument setups, pass/fail
tests, measurement results and measurement histories. The CTS 710

tests, measurement results and measurement histories. The CTS 710

reads disks formatted in MS-DOS format. It reads only 1.44 MB
disks. The CTS 710 does not format disks. Files written to disk
consist of four types, as shown in Table 2-2.

CTS 710 SONET Test Set User Manual —

reads disks formatted in MS-DOS format. It reads only 1.44 MB
disks. The CTS 710 does not format disks. Files written to disk
consist of four types, as shown in Table 2-2.
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Functional Overview Functional Overview

2. Press th@EST SETUPSfront-panel button to display the TEST 2. Press th@EST SETUPSfront-panel button to display the TEST
SETUPS menu. SETUPS menu.

3. Select the(RECALL PASS/FAIL TESTS page. 3. Select the(RECALL PASS/FAIL TESTS page.

4. SelectDisk to display the pass/fail tests on disk. 4. SelectDisk to display the pass/fail tests on disk.

To view test results files on a disk: To view test results files on a disk:

1. Insert the disk into the disk drive. 1. Insert the disk into the disk drive.

2. Press th&@ESULTS front-panel button to display the RESULTS 2. Press th&®ESULTS front-panel button to display the RESULTS
menu. menu.

3. Select theRECALL RESULTS page. 3. Select th(RECALL RESULTS page.

4. SelectDisk to display the test results files on disk. 4. SelectDisk to display the test results files on disk.

NOTE. Disk operations may take several seconds if there are many NOTE. Disk operations may take several seconds if there are many

files on the disk. The light on the front of the disk drive turns off files on the disk. The light on the front of the disk drive turns off

when the disk operation is complete. when the disk operation is complete.
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Y A
Tutorial

The tutorial acquaints you with the features of the CTS 710 by
having you run a test while you explore specific features of the
CTS 710. For full details on how to use the CTS 710, refer to
Reference

The tutorial presents procedures in tables. Perform the procedure by
reading from left to right in the table (see example below). The word
nonein a cell indicates that no action is required.

Y A
Tutorial

The tutorial acquaints you with the features of the CTS 710 by
having you run a test while you explore specific features of the
CTS 710. For full details on how to use the CTS 710, refer to
Reference

The tutorial presents procedures in tables. Perform the procedure by
reading from left to right in the table (see example below). The word
nonein a cell indicates that no action is required.

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
Begin here with | Step 2 Step 3 Step 4
Step 1
Step 5 Step 6
Step 7 Step 8, CTS 710
instruction is
complete

Some procedures require several iterations of highlighting parame-
ters and selecting choices. Some procedures may require more than
one menu button or menu page selection as well.

Before Turning On the CTS 710

This tutorial describes how to perform a bit-error rate (BER) test on
an STS-1 signal. To perform the tutorial, you need & toaxial

cable with BNC connectors on each end. This tutorial assumes you
have set up the CTS 710 as describdgiiist Time Operationon

page 1-3.

To set up your CTS 710 for the tutorial, perform these steps:

m Check that the CTS 710 is turned off. If it is on, you can put it in
standby mode by pressing tO&/STBY button.

CTS 710 SONET Test Set User Manual

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
Begin here with | Step 2 Step 3 Step 4
Step 1
Step 5 Step 6
Step 7 Step 8, CTS 710
instruction is
complete

Some procedures require several iterations of highlighting parame-
ters and selecting choices. Some procedures may require more than
one menu button or menu page selection as well.

Before Turning On the CTS 710

This tutorial describes how to perform a bit-error rate (BER) test on
an STS-1 signal. To perform the tutorial, you need & toaxial

cable with BNC connectors on each end. This tutorial assumes you
have set up the CTS 710 as describdgiiist Time Operationon

page 1-3.

To set up your CTS 710 for the tutorial, perform these steps:

m Check that the CTS 710 is turned off. If it is on, you can put it in
standby mode by pressing tO&/STBY button.
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Tutorial

To set the transmit and receive parameters:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TRANSMIT TRANSMIT Transmit Rate STS-3

SETTINGS (see Figure 2-21)

Tek Measurements Stopped 8: 5T5-1
-

Transmit Rate ....... _

5TS-1

Transmit Clock ... Internal
Cross Connect
1 x5T5-1 STS-3

1

Transmit Level

Signal Structure
STS Under Test ....

Mapping Bulk Fill (Equipped) oC-1

Test Pattern ... PRBS 24231 0C-3

Tx/RxX Settings ....ocemeeenns Independent —more-
1of2

ERRORS POINTERS APS TRANSPORT PATH
ZALARMS | &TIMING [COMMANDS| OVERHEAD | OVERHEAD

Figure 2-21: The TRANSMIT SETTINGS Page of the TRANSMIT Menu

Note that as soon as you changed the transmit rate that the red

Tutorial

To set the transmit and receive parameters:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT TRANSMIT Transmit Rate STS-3
SETTINGS (see Figure 2-21)
Tek Measurements Stopped 8: 5T5-1
b

CHOICES

Transmit Rate

Transmit Clock ... . Internal 5T5-1

Transmit Level Cross Connect

Signal Structure ...... 1 x5T5-1 5T5-3

STS Under Test ... 1

Mapping Bulk Fill (Equipped) oC-1

Test PAttern ... PRBS 24231 0C-3

Tx/RX Settings ..o Independent —more-
1of2

ERRORS POINTERS APS TRANSPORT PATH
B ALARMS | ETIMING |[COMMANDS| OVERHEAD | OVERHEAD

Figure 2-21: The TRANSMIT SETTINGS Page of the TRANSMIT Menu

Note that as soon as you changed the transmit rate that the red

ERROR light on the front panel came on and the red LOS, LOF, and
LOP status lights came on (also, NO SIG appeared next to the
incoming-signal icon at the top of the display). The lights turned on
because you can set the transmit and receive settings independently
and right now the receive section is still set to STS-1. You will
change the receive rate later in this tutorial.

An STS-3 signal is made up of three STS-1 signals. The CTS 710
can test only one signal at a time; therefore, you must specify which
of the three signals that make up the STS-3 signal you wish to test.
This tutorial has you test the second signal. The signal to be tested is
identified on the STS Under Test line.

ERROR light on the front panel came on and the red LOS, LOF, and
LOP status lights came on (also, NO SIG appeared next to the
incoming-signal icon at the top of the display). The lights turned on
because you can set the transmit and receive settings independently
and right now the receive section is still set to STS-1. You will
change the receive rate later in this tutorial.

An STS-3 signal is made up of three STS-1 signals. The CTS 710
can test only one signal at a time; therefore, you must specify which
of the three signals that make up the STS-3 signal you wish to test.
This tutorial has you test the second signal. The signal to be tested is
identified on the STS Under Test line.
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Tutorial

coupled. However, note that the yellow history light remains on as an
indication that an error has occurred.

Press<CLEAR HISTORY to clear the error history light.

When the Tx/Rx Settings parameter is set to Coupled, all parameter
settings on the RECEIVE SETTINGS page transfer to the TRANS-
MIT SETTINGS page. Thereafter, any change to either page affects
both pages as long as Tx/Rx Settings is set to Coupled.

Setting the Test Time

Before beginning the BER test, you must specify the duration of the
test.

To set the duration of the test:

Tutorial

coupled. However, note that the yellow history light remains on as an
indication that an error has occurred.

Pres<CLEAR HISTORY to clear the error history light.

When the Tx/Rx Settings parameter is set to Coupled, all parameter
settings on the RECEIVE SETTINGS page transfer to the TRANS-
MIT SETTINGS page. Thereafter, any change to either page affects
both pages as long as Tx/Rx Settings is set to Coupled.

Setting the Test Time

Before beginning the BER test, you must specify the duration of the
test.

To set the duration of the test:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TEST SETUPS TEST CONTROL | Test Duration 15 min
(see Figure 2-22)
Tek Measurements Stopped 8: 5T5-1
TEST SETUP >1o]
CHOICES
Test Duration ... M )
History Resolution ... Normal (1 min samples) 5 min
At 1 minute resolution the maximum history length 15 min
is 3 days. Upen reaching the 3 day limit new data
will begin overwriting the old data.
1 hour
Continuous
USER
DEFINED

CONTROL

Figure 2-22: The TEST CONTROL Page of the UTILITY Menu

CTS 710 SONET Test Set User Manual

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TEST SETUPS TEST CONTROL | Test Duration 15 min
(see Figure 2-22)
Tek Measurements Stopped 8: 5T5-1
TEST SETUP >
CHOICES
Test Duration ... M )
History Resolution ... Normal (1 min samples) 5 min
At 1 minute resolution the maximum history length 15 min
is 3 days. Upon reaching the 3 day limit new data
will begin overwriting the old data.
1 hour
Continuous
USER
DEFINED

SAVE
CONTROL w1 PASS/EAIL

Figure 2-22: The TEST CONTROL Page of the UTILITY Menu
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Tutorial

The RESULTS menu contains four pages on which results are
displayed: TEST SUMMARY, MAIN RESULTS, ERROR
ANALYSIS, and HISTORY GRAPHS. SeleMAIN RESULTS to
see one way test results are displayed (see Figure 2—-24).

Tek Measurements Stopped (= 5T5-3

®=5T5-3
RESULT

CHOICES
Errors ERRCOR ERROR ERRORED
COUNTS RATIOS SECONDS Errors
Section B1 BIP ) 0.00 0
Line B2 BIP 0 0.00 0 .
Path B3 BIP 0 0.00 o | Failures
Pattern Bit 0 0.00 0
Alarms

Line FEBE 0 0.00 0 | Peinters
Path FEBE v} 0.00 0

TEST ERROR HISTORY SAVE RECALL
SUMMARY ANALYSIS GRAPHS RESULTS RESULTS

Figure 2-24: The MAIN RESULTS Page of the RESULTS Menu

The MAIN RESULTS page contains a listing of the different errors

Tutorial

The RESULTS menu contains four pages on which results are
displayed: TEST SUMMARY, MAIN RESULTS, ERROR
ANALYSIS, and HISTORY GRAPHS. SeleMAIN RESULTS to
see one way test results are displayed (see Figure 2—24).

Tek Measurements Stopped =+ 5T5-3

®=5T5-3
RESULT

CHOICES
Errors ERRCR ERROR ERRORED
COUNTS RATIOS SECONDS Errors
Section B1 BIP ) 0.00 0
Line B2 BIP 0 0.00 0 .
Path B3 BIP 0 0.00 o | Failures
Pattern Bit 0 0.00 0
Alarms

Line FEBE 0 0.00 0 | Peinters
Path FEBE v} 0.00 0

TEST ERROR HISTORY SAVE RECALL
SUMMARY ANALYSIS GRAPHS RESULTS RESULTS

Figure 2-24: The MAIN RESULTS Page of the RESULTS Menu

The MAIN RESULTS page contains a listing of the different errors

that can occur. Since you have not started your test yet, the values that can occur. Since you have not started your test yet, the values
are those of the last test run. To continue with the test setup, select are those of the last test run. To continue with the test setup, select
TEST SUMMARY. TEST SUMMARY.

Begin the Test Begin the Test

Note at the top of the display the message Measurements Stopped.
When you start the test, this message will change. To start the test,
press the front-pan&TART/STOP button.

Note at the top of the display the message Measurements Stopped.
When you start the test, this message will change. To start the test,
press the front-pan&TART/STOP button.

Once a test starts, the display changes in two ways. First, the
message Running appears at the top of the display (see Figure 2-25).
This message line is always visible so you know that a test is

running, even if a page is displayed that doesn’t contain any
information about tests. Second, the test status indicator appears.

Once a test starts, the display changes in two ways. First, the
message Running appears at the top of the display (see Figure 2-25).
This message line is always visible so you know that a test is

running, even if a page is displayed that doesn’t contain any
information about tests. Second, the test status indicator appears.
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Tutorial

Tek Running 0od Oh Om 53s [@}}STS—S
J

= _
TRANSMIT = En5T5 3

CHOICES

Error Type set to

None
Error Rate set to None
Transmit Alarm set to ... Nene Section B1
Transmit Failure set to ...... None
. . Line B2
%= Press INSERT ERROR to insert asingle error
into the transmitted signal.
Path B3
-more-
Tof3
TRANSMIT POINTERS apPs  |TRANSPORT|  PATH
SeTTINGS (ERE Bl & TIMING [COMMANDS| OVERHEAD | OVERHEAD

Figure 2-26: The ERRORS & ALARMS Page of the TRANSMIT Menu

There are two ways to insert errors into the transmitted signal. You
can insert errors one at a time or you can set a rate at which the
CTS 710 inserts errors automatically. Before inserting errors, you
must specify the type of error to be inserted. You specify the type of
error to be inserted with the Error type set to parameter.

To set the type of error to insert:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

Error type setto | Path B3 BIP

The rate at which errors are inserted is specified on the Error rate set
to line. An error rate of None specifies that no errors are inserted
unless the INSERT ERROR button is pressed. Any error rate other
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Tek Running 0d oh  0om  53s [@}}STS—S
J

[ ] ®5T5-3
TRANSMIT
Error Type Set tO e Section B1 BIP

CHOICES

None
Error Rate set to . None
Transmit Alarm set to ... None Section B1
Transmit Failure set to ... None
. . Line B2
%= Press INSERT ERROR to insert asingle error
into the transmitted signal.
Path B3
-more—
Tof3
TRANSMIT POINTERS &pPs  |TRaNSPORT|  PATH
seTTINGS [EF Bl & TIMING [cOMMANDS| OVERHEAD | OVERHEAD

Figure 2-26: The ERRORS & ALARMS Page of the TRANSMIT Menu

There are two ways to insert errors into the transmitted signal. You
can insert errors one at a time or you can set a rate at which the
CTS 710 inserts errors automatically. Before inserting errors, you
must specify the type of error to be inserted. You specify the type of
error to be inserted with the Error type set to parameter.

To set the type of error to insert:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

Error type setto | Path B3 BIP

The rate at which errors are inserted is specified on the Error rate set
to line. An error rate of None specifies that no errors are inserted
unless the INSERT ERROR button is pressed. Any error rate other
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Tutorial
To display the POINTERS & TIMING page:
Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT POINTERS & none none
TIMING

(see Figure 2-27)

Tek Running 0d 0h 1m 57s (= 5T5-3
| @ sT5-3
TRANSMIT
CHOICES
Pointer / Timing Mode ... Pointer Movements Pointer
Pointer Type ... .. STS Pointer Movement
Pointer Centrol Single
Frequency
Offset
Paointer
&~ Press POINTER ACTION for a single movement. Sequences
It will alternate between increment and decrement.
TRANSMIT | ERRORS  [SIIREES &Ps  |TRANSPORT|  PATH
SETTINGS | &alarns [EREIEITNN COMMANDS| OVERHEAD | OVERHEAD

Figure 2-27: The POINTERS & TIMING Page of the TRANSMIT Menu

Before adjusting a pointer, you must decide what mode of pointer

movement to use. You can change a pointer by adjusting the pointer

directly or by using frequency offset. The default mode is Pointer
Movements, which allows you to adjust pointers directly.

To specify how the pointer will be adjusted:

Press Menu Select Menu Highlight

Tutorial

To display the POINTERS & TIMING page:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice
TRANSMIT POINTERS & none none
TIMING

(see Figure 2-27)

Tek Running 0d  0h  1m_ 57s =+ 5T5-3
| — ®= 5TS-3
TRANSMIT
CHOICES
Pointer / Timing Mode ..... Painter
Pointer Type STS Pointer Movement
Pointer Centrol Single
Frequency
Offset
Paointer
Sequences

&~ Press POINTER ACTION for a single movement.
It will alternate between increment and decrement.

TRANSMIT ERRORS POINTERS APS TRANSPORT PATH
SETTINGS | &aALARMS [IEEEIEINVIeE COMMANDS| OVERHEAD | OVERHEAD

Figure 2-27: The POINTERS & TIMING Page of the TRANSMIT Menu

Before adjusting a pointer, you must decide what mode of pointer

movement to use. You can change a pointer by adjusting the pointer

directly or by using frequency offset. The default mode is Pointer
Movements, which allows you to adjust pointers directly.

To specify how the pointer will be adjusted:

Press Menu Select Menu Highlight

Button

Page

Parameter

Select Choice

Pointer Control

Single
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Tutorial

If the preset choices do not match what you need, use USER
DEFINED to define an alternative.

To define a specific frequency offset:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

USER DEFINED

When you select USER DEFINED, the knob is assigned to adjust the
frequency offset. Two choices are available in this mode: Coarse and
Fine (see Figure 2—-28). Coarse adjusts the frequency offset by

10 ppm. Fine adjusts the frequency offset by 0.1 ppm. The larger the
value for frequency offset, the more often the pointer is adjusted.

Tek Running 0d Oh 1m 52s {@D}STS—S
TRANSMIT - ) &1
Pointer / Timing Mode ...... Frequency Offset 6]
. Coarse

Offset Mode .. Offset Line
Frequency Offset ... 4.6ppm [

Fine

DONE

SETTINGS | & ALARMS [IEEIEIWell COMMANDS| OVERHEAD | OVERHEAD

TRansMIT | errors (SIS aps JTRANSPORTJ PATH J

Figure 2-28: Adjusting Frequency Offset Using the Knab

CTS 710 SONET Test Set User Manual

Tutorial

If the preset choices do not match what you need, use USER
DEFINED to define an alternative.

To define a specific frequency offset:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

USER DEFINED

When you select USER DEFINED, the knob is assigned to adjust the
frequency offset. Two choices are available in this mode: Coarse and
Fine (see Figure 2—-28). Coarse adjusts the frequency offset by

10 ppm. Fine adjusts the frequency offset by 0.1 ppm. The larger the
value for frequency offset, the more often the pointer is adjusted.

Tek Running 0d Oh 1m 52s {@D}STS—S
] @=sTS-3
TRANSMIT
Pointer / Timing Mode ... Frequency Offset 6]
. Coarse
Offset Mode ... Offset Line
Frequency Offset ... 4.6ppm [}
Fine
DONE
TRANSMIT | ERRORS (I[N &Ps  |TRawsPoRT|  PaTH
lssmmos 1 & aLarvs IR COMMANDSJOVERHEADlOVERHEADJ

Figure 2-28: Adjusting Frequency Offset Using the Knob
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Tutorial

Tek Running 0d Oh 3m 10s [@'}STS—S
00000 ] le=sT5-3
TRANSMIT
Transmitting STS-3  with STS-1 #2 under test
Showing Overhead for ... 5TS-1#1
External Add .o None -
STS-1 #2
Column 1 Column 2 Calumn 3

a1: (11110110| a2 |00101000| c1: [00000001
Bl | % dowokok ok % E1: (00000000 F1: 100000000 5TS—1 #3
p1. (00000000 pz: (00000000 o3 |00000000
H1o [*semonmomn | {2 [xdkkmwsoen | {3 |xokkkxxkx
B2 ¥ *kkkwx® ki: (00000000 kz: |00000000
p4: (00000000 ps: (00000000 pe: 00000000 STS-1 #4
p7 |00000000( ps: |00000000| Do |00000000
D10:/00000000( D11:/00000000| ©012:/00000000
z1: 00000000 zz: 00000000 gz |00000000 —mofFE—
Tof3

i PaTH

TRANSMIT ERRORS POINTERS APS 3
C LISl OVERHEAD

SETTINGS | &ALARMS | & TIMING |COMMANDS|

Figure 2-29: The TRANSPORT OVERHEAD Page of the TRANSMIT
Menu

The Showing Overhead for parameter identifies which columns of
the transport overhead are displayed. To display the overhead for
other SPEs within the signal, select the appropriate choice.

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

Showing STS-1#1
Overhead for

Editing the Transport Overhead

Except for certain reserved bytes, you can edit the bytes of the
transport overhead of the transmitted signal. Reserved bytes are
identified by asterisks (*) in the byte content area of the displayed
column.
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Tek Running 0d  Oh 3m 10s [@'}STS—S
000000 ] [e=5T5-3
TRANSMIT
Transmitting STS-3  with STS-1 #2 under test
Showing Overhead for ... 5TS-14#1
External Add ... None -
STS-1 #2
Column 1 Column 2 Calumn 3

at: |11110110| sz |00101000| ¢1: (00000001
Bl: [ ko E1: (00000000 F1: 100000000 STS—1 #3
p1: 00000000 pz: (00000000 o3 |00000000
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BZ: [ xxwwwxnw k1: 00000000 kz (00000000
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TRANSMIT | ERRORS | POINTERS &P5 RT [N

SETTINGS | &alaRMs | & TIMING |cOMMANDS HEAD [t

Figure 2-29: The TRANSPORT OVERHEAD Page of the TRANSMIT
Menu

The Showing Overhead for parameter identifies which columns of
the transport overhead are displayed. To display the overhead for
other SPEs within the signal, select the appropriate choice.

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

Showing STS-1#1
Overhead for

Editing the Transport Overhead

Except for certain reserved bytes, you can edit the bytes of the
transport overhead of the transmitted signal. Reserved bytes are
identified by asterisks (*) in the byte content area of the displayed
column.
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Tutorial

have selected Set to 10101010. To see that the CTS 710 is now
receiving the new value of the S1 byte:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice
RECEIVE TRANSPORT none none
OVERHEAD

Verify that the transport overhead for STS-1 #1 is displayed. If it is
not:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

Showing STS-1#1
Overhead for

Look at the value of the S1 byte. You will see that it is 10101010, as
previously set.

Viewing Test Results

The test has been running for several minutes and errors have been
transmitted. To see the test results, you must display the RESULTS
menu. To display the RESULTS menu:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

RESULTS TEST SUMMARY | none none

The TEST SUMMARY page identifies the most common errors that
the CTS 710 has detected. You will see a line that identifies the
worst error rate detected and may find listings for other types of
errors (see Figure 2-31).
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Tutorial

have selected Set to 10101010. To see that the CTS 710 is now
receiving the new value of the S1 byte:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice
RECEIVE TRANSPORT none none
OVERHEAD

Verify that the transport overhead for STS-1 #1 is displayed. If it is
not:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

Showing STS-1#1
Overhead for

Look at the value of the S1 byte. You will see that it is 10101010, as
previously set.

Viewing Test Results

The test has been running for several minutes and errors have been
transmitted. To see the test results, you must display the RESULTS
menu. To display the RESULTS menu:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

RESULTS TEST SUMMARY | none none

The TEST SUMMARY page identifies the most common errors that
the CTS 710 has detected. You will see a line that identifies the
worst error rate detected and may find listings for other types of
errors (see Figure 2-31).
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Tutorial

Tek Running 0d 0h 6m 30s 8—»5T5—3

[ @= 5TS-3
RESULT

CHOICES
Errors ERRCR ERROR ERRCRED
COUNTS RATIOS SECONDS Errors
Section B1 BIP 0 0.00 0
Line B2 BIP 0 0.00 0 ]
Path B3 BIP 6904 3.53e-7 14 | Failures
Pattern Bit 0 0.00 0
Alarms

Line FEBE 0 0.00 0 | Pointers
Path FEBE 0 0.00 0

TEST ERROR HISTORY SAVE RECALL
SUMMARY ANASLYSIS GRAPHS RESULTS RESULTS

Figure 2-32: The MAIN RESULTS Page of the RESULTS Menu

This completes the tutorial. For detailed information on CTS 710
capabilities, refer tRReferencestarting on page 3-1.
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RESULT

CHOICES
Errors ERRCR ERROR ERRCRED
COUNTS RATIOS SECONDS Errors
Section B1 BIP 0 0.00 0
Line B2 BIP 0 0.00 0 ]
Path B3 BIP 6904 3.53e-7 14 | Failures
Pattern Bit 0 0.00 0
Alarms

Line FEBE 0 0.00 0 | Pointers
Path FEBE 0 0.00 0

TEST ERROR HISTORY SAVE RECALL
SUMMARY ANALYSIS GRAPHS RESULTS RESULTS

Figure 2-32: The MAIN RESULTS Page of the RESULTS Menu

This completes the tutorial. For detailed information on CTS 710
capabilities, refer tRReferencestarting on page 3-1.
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Y A
Basic Test Procedures

This section gives examples of how to set up and use the
CTS 710 SONET Test Set for several common telecommunication
network applications:

m  Network continuity checking

®  Transmission signal quality testing

®m  Fault tolerance testing

m  Performance monitoring

Setting Up the CTS 710

This section presents setup instructions for the CTS 710 in tables.
Perform the steps reading from left to right in the table (see example
below). The wordhonein a cell indicates that no action is required.

Y A
Basic Test Procedures

This section gives examples of how to set up and use the
CTS 710 SONET Test Set for several common telecommunication
network applications:

m  Network continuity checking

®  Transmission signal quality testing

m  Fault tolerance testing

m  Performance monitoring

Setting Up the CTS 710

This section presents setup instructions for the CTS 710 in tables.
Perform the steps reading from left to right in the table (see example
below). The wordhonein a cell indicates that no action is required.

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
Begin here with | Step 2 Step 3 Step 4
Step 1
Step 5 Step 6
Step7 Step 8, CTS 710
Setup is complete

Menu buttons are located on the instrument front panel. Select menu
pages with the buttons below the display. Use the knob to highlight a
parameter; then use the buttons at the right to select a choice. Many
setups require several iterations of highlighting parameters and
selecting choices. Some setups may require more than one menu
button or menu page selection as well.

The first step in each application setup initializes the CTS 710 to a
known state.

CTS 710 SONET Test Set User Manual

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
Begin here with | Step 2 Step 3 Step 4
Step 1
Step 5 Step 6
Step 7 Step 8, CTS 710
Setup is complete

Menu buttons are located on the instrument front panel. Select menu
pages with the buttons below the display. Use the knob to highlight a
parameter; then use the buttons at the right to select a choice. Many
setups require several iterations of highlighting parameters and
selecting choices. Some setups may require more than one menu
button or menu page selection as well.

The first step in each application setup initializes the CTS 710 to a
known state.
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Basic Test Procedures

2. Setupthe CTS 710 as follows:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TEST SETUPS RECALL DEFAULT Recall Setup
INSTRUMENT FACTORY
SETUPS SETTINGS

TRANSMIT TRANSMIT Transmit Rate STS-3
SETTINGS

Basic Test Procedures

2. Setup the CTS 710 as follows:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TEST SETUPS RECALL DEFAULT Recall Setup
INSTRUMENT FACTORY
SETUPS SETTINGS

TRANSMIT TRANSMIT Transmit Rate STS-3
SETTINGS

. Press thAUTOSCAN button. The receiver locks onto the output
from the NE, displays the signal structure, and shows information
about the content of STS #1.

. To analyze the payload pattern, sefglsbw Payload The
CTS 710 detects a PRBS of leng#i-21.

. Check the J1 Path Trace for any message.

. Check the front-panel status lights to verify that there are no
errors, alarms, or failures.

. SelectEXIT to leave the AUTOSCAN dialog box.
. To check STS #2, change the CTS 710 setup to:

. Press thAUTOSCAN button. The receiver locks onto the output

from the NE, displays the signal structure, and shows information
about the content of STS #1.

. To analyze the payload pattern, sefglsow Payload The

CTS 710 detects a PRBS of leng#i-21.

. Check the J1 Path Trace for any message.

. Check the front-panel status lights to verify that there are no

errors, alarms, or failures.

. SelectEXIT to leave the AUTOSCAN dialog box.
. To check STS #2, change the CTS 710 setup to:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT TRANSMIT STS Under Test | 2

SETTINGS

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT TRANSMIT STS Under Test | 2

SETTINGS

9. Press thAUTOSCAN button.
10.Use the knob to select STS #2.

9. Press thAUTOSCAN button.
10.Use the knob to select STS #2.

11.Repeat steps 4 through 7 of this procedure to verify the integrity 11.Repeat steps 4 through 7 of this procedure to verify the integrity

of STS #2. of STS #2.
12.Repeat steps 8 through 11 for the remaining STSs in the SONET 12.Repeat steps 8 through 11 for the remaining STSs in the SONET
signal. signal.
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Basic Test Procedures

2. Setupthe CTS 710 as follows:

Basic Test Procedures

2. Setup the CTS 710 as follows:

Press Menu Select Menu Highlight Press Menu Select Menu Highlight
Button Page Parameter Select Choice Button Page Parameter Select Choice
TEST SETUPS RECALL DEFAULT Recall Setup TEST SETUPS RECALL DEFAULT Recall Setup
INSTRUMENT FACTORY INSTRUMENT FACTORY
SETUPS SETTINGS SETUPS SETTINGS
TRANSMIT TRANSMIT Transmit Rate STS-1 TRANSMIT TRANSMIT Transmit Rate STS-1
SETTINGS SETTINGS
Mapping Bulk Fill Mapping Bulk Fill
No Mapping No Mapping
(Equipped) (Equipped)
Tx/Rx Settings Coupled Tx/Rx Settings Coupled
TEST SETUPS TEST CONTROL | Test Duration 15 Minutes TEST SETUPS TEST CONTROL | Test Duration 15 Minutes
RESULTS MAIN RESULTS | none Errors RESULTS MAIN RESULTS | none Errors
3. Press th&TART/STOP button. 3. Press th6&TART/STOP button.
4. While the test is running, the CTS 710 counts errors and errored 4. While the test is running, the CTS 710 counts errors and errored

seconds and then calculates the error ratio for each error type. seconds and then calculates the error ratio for each error type.

5. After 15 minutes have elapsed, the test stops automatically and 5. After 15 minutes have elapsed, the test stops automatically and
the measured results are held on the MAIN RESULTS page until the measured results are held on the MAIN RESULTS page until
another test is started. another test is started.

6. When the test is complete, you can store the test results to disk or 6. When the test is complete, you can store the test results to disk or
print out a hardcopy. To save the test results to disk, you must print out a hardcopy. To save the test results to disk, you must
enter a name for the disk file as follows: enter a name for the disk file as follows:

Press Menu Select Menu Highlight Press Menu Select Menu Highlight
Button Page Parameter Select Choice Button Page Parameter Select Choice
RESULTS SAVE RESULTS | Name EDIT NAME RESULTS SAVE RESULTS | Name EDIT NAME

7. Enter an eight-character name for the file.

CTS 710 SONET Test Set User Manual

7. Enter an eight-character name for the file.
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Basic Test Procedures

2. Setupthe CTS 710 as follows:

Basic Test Procedures

2. Setup the CTS 710 as follows:

Press Menu Select Menu Highlight Press Menu Select Menu Highlight
Button Page Parameter Select Choice Button Page Parameter Select Choice
TEST SETUPS RECALL DEFAULT Recall Setup TEST SETUPS RECALL DEFAULT Recall Setup
INSTRUMENT FACTORY INSTRUMENT FACTORY
SETUPS SETTINGS SETUPS SETTINGS
TRANSMIT TRANSMIT Transmit Rate DS1 TRANSMIT TRANSMIT Transmit Rate DS1
SETTINGS SETTINGS
RECEIVE RECEIVE Receive Rate STS-1 RECEIVE RECEIVE Receive Rate STS-1
SETTINGS SETTINGS
Mapping VT1.5 Async Mapping VT1.5 Async
VT Under Test Set to match how VT Under Test Set to match how
the NE is the NE is
provisioned provisioned
Payload DS1 Unframed Payload DS1 Unframed
TEST SETUPS [ TEST CONTROL | Test Duration 15 Minutes TEST SETUPS | TEST CONTROL | Test Duration 15 Minutes
RESULTS MAIN RESULTS | none Errors RESULTS MAIN RESULTS | none Errors

3. Press th&TART/STOP button. 3. Press th&TART/STOP button.

While the test is running, the CTS 710 counts errors and errored
seconds and then calculates the error ratio for each error type.

While the test is running, the CTS 710 counts errors and errored
seconds and then calculates the error ratio for each error type.

After 15 minutes have elapsed, the test stops automatically and the
measured results are held on the MAIN RESULTS page until another
test is started.

After 15 minutes have elapsed, the test stops automatically and the
measured results are held on the MAIN RESULTS page until another
test is started.

CTS 710 SONET Test Set User Manual_ ) 3-7 CTS 710 SONET Test Set User Manual 3-7
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



[enue JasN 189S 181 13INOS 0TZ S1O

Alreulale Aq Buiyl swes ay) op 03 0T/ S1D 9|6uIS B 8sSn ued NoA
"UoNIPUOD Wiee 10 1013 Uk 0} sasuodsal weasumop pue weansdn
3y} %98y2 Ajsnoaueinuis 01 SQT/ S1D oMl sash aidwexa siyl

SWiIe|Y pue s10413 0] asuodsay

1950 Aouanbaly aul| 0] asuodsay =

SluswWaAoW Jayulod 0] asuodsay m

swiiefe pue SIo.le 0) asuodsay =m

:sajdwexs uowwoo
991Y) SI9A02 UoN2as SIY] ‘0T S1D 9yl YUM 1Sa] ued noA suonipuod
INe] reuonippe Auew are alay) ybnoyl "suonpuod Jnej snolLeA

01 A1981109 spuodsal }JioM1au e 1ey) ainsua 01 pasnh si (Bunsal ssans
1o Bunsa) asuodsal/sninwins pajied Sawinawos) Bunsa) aouela|o] 1jne-

Buoay) aduela|o] 1ne4

uaLn) anes ysiq 0} aAeS
3010YD 199]9S Jalaweled abed uonng
wbnybiH NUs 1999S nua ssald

:SMOJ|0} Se YSIp 0] S)NSal 1Sa] 8yl aAesS '/

" 1X3L LigBHundsjes pue uonduoasaqgBbunybiybiy
Aq synsai 1sa] ay) Jo uonduosap e JaJud 0S[e ued noA ‘Ysim noA §| 9

"3|1} 8y 1o} swreu Jaroereyd-1ybie ue Jslug ‘g

JAVN LId3 sWeN | S11NS3d JAVS S11NS3d
8210yd 19985 Jajeweled abed uonng
Wb ybIH nua\ 199]9S Nua\ ssald

:SMOJ|0} SB 3|I} %SIP Y} 10} dweu © Jajud
1SNW NOA “YSIp 0] S)Nsal 181 ay] aAes 0] ‘Adoopuey e 1no uud

[enue 1asN 189S 181 13INOS 0TZ S1O

Alreulale Aq Buiyl swes ay) op 03 0T/ S1D 9|6uIS B asn ued NoA
"uUoNIPUOD Wee 10 1013 Ue 0} sasuodsal weasumop pue weansdn
3y} %28yd Ajsnoaueynuiis 01 SQT/ S1D oMl sasn adwexa siyl

SWiIe|Y pue S10413 01 asuodsay

1950 Aouanbaly aul| 0] asuodsay =

SjuswaAow Jajulod 01 asuodsay =

swiiefe pue SIoil 0) asuodsay =m

:sajdwexs uowwos
921U SI8A0D U0NI3Ss SIY] ‘0T/Z S1D 9yl YIM 1S8] ued NoA Suonipuod
1Ne] reuonippe Auew are alay) ybnoyl "suonpuod Jnej snoLeA

01 A1981109 spuodsal }JoM1au e eyl ainsua 01 pasn si (Bunsal ssans
10 Bunsa) asuodsal/sninwins pajfed sawnawos) bunsa) aosuela|ol 1jne-

Buyoay) aouela|o] 1ne4

uaLNY anes S 0} aAeS
3010YD 199]9S Jalaweled abed uonng
wbnybiH NUSN 19918S nUa Ssald

“SMOJ|0} Se YSIp 0] S)NSal 1Sa] 8yl aAeS '/

" 1X3L LigBHunosjes pue uonduosagBbunybiybiy
Aq synsal 1sa] ay) Jo uonduosap e JaJua 0S[e ued noA ‘Ysim noA §| ‘9

"3|1} 8y 10} swreu Jaroereyd-1ybie ue Jsug ‘g

JAVN LId3 sWweN | S11NS3d IAVS S11NS3d
8210yd 1998S Jajeweled abed uonng
Wb yBIH nua 199]9S NUa\ Ssald

:SMOJ|0} SE 3[I} %SIP Y} 10} dweu © Jajud
1SNW NOA “YsIp 0] S)Nsal 1sa) ay] aAes 0] ‘Adoopuey e 1no uud

10 YSIp 01 S)NsaJ 1S8] 8Y) 8101S Ued NOA ‘a19|dwod SI1S81 8yl USUM ‘&

SaInpadold 191 dlseq

Artisan Technology Group - Quality Instrumentation ...

10 YSIp 01 S)Nsal 1S8] 8y) 8101S Ued NOA ‘a19|dwod SI1S81 8yl USUM ‘&

S3INpadoid 1S3 diseq

Guaranteed | (888) 88-SOURCE | www.artisantg.com



Basic Test Procedures

connecting the upstream and downstream signals to the RECEIVE

input.

Table 3—1 shows the responses expected from Line Terminating
Equipment (LTE), such as an STS-3/STS-1 multiplexer, when
presented with three possible error and alarm conditions.

Table 3-1: LTE Responses to Errors and Alarms

Transmitted Error or

Expected Upstream

Expected Down-

Alarm Response stream Response
Section B1 Error Line FEBE none

LINE AIS LINE FERF PATH AIS

PATH FERF none PATH FERF

1. Connecttwo CTS 710s to an LTE as shown in Figure 3—4.

CTS 710 SONET Test Set CTS 710 SONET Test Set
SIQEEE SNOLEE
o o o o
o Do o 00
O 00 O O Od [}
O ooocogooo Oooocooao O
A
All Signals are
STS-1
Downstream
LTE
Upstream
I

Figure 3-4: Setup to Check Error and Alarm Response
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Basic Test Procedures

connecting the upstream and downstream signals to the RECEIVE

input.

Table 3—1 shows the responses expected from Line Terminating
Equipment (LTE), such as an STS-3/STS-1 multiplexer, when
presented with three possible error and alarm conditions.

Table 3-1: LTE Responses to Errors and Alarms

Transmitted Error or

Expected Upstream

Expected Down-

Alarm Response stream Response
Section B1 Error Line FEBE none

LINE AIS LINE FERF PATH AIS

PATH FERF none PATH FERF

1. Connecttwo CTS 710s to an LTE as shown in Figure 3—4.

CTS 710 SONET Test Set CTS 710 SONET Test Set
o ()8e5 SIOLEE
o o o o
o Do o 0o
O 00 O O Od [}
O oooogooo O oooooao O
4
All Signals are
STS-1
Downstream
LTE
Upstream
R
Figure 3-4: Setup to Check Error and Alarm Response
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Basic Test Procedures

3. Set up the downstream CTS 710 as follows:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TEST SETUPS RECALL DEFAULT Recall Setup
INSTRUMENT FACTORY
SETUPS SETTINGS

RECEIVE RECEIVE Receive Rate STS-1
SETTINGS

RESULTS MAIN RESULTS | none Errors

4. Press th&TART/STOP buttons on both the upstream and
downstream CTS 710s so that the START/STOP lights are on.

5. Verify that Line FEBE errors are counted in the MAIN RESULTS
display of the upstream CTS 710.

6. Verify there are no errors counted in the MAIN RESULTS display

of the downstream CTS 710.

7. Press th6&TART/STOP buttons on both the upstream and
downstream CTS 710s so that the START/STOP lights are off.

8. To check the LTE response to a LINE AIS alarm, change the
upstream CTS 710 as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT ERRORS & Error Rate setto | None
ALARMS
Transmit Alarm LINE AIS
setto
RESULTS MAIN RESULTS | none Errors

CTS 710 SONET Test Set User Manual . ) 311
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Basic Test Procedures

3. Set up the downstream CTS 710 as follows:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TEST SETUPS RECALL DEFAULT Recall Setup
INSTRUMENT FACTORY
SETUPS SETTINGS

RECEIVE RECEIVE Receive Rate STS-1
SETTINGS

RESULTS MAIN RESULTS | none Errors

4. Press th&TART/STOP buttons on both the upstream and
downstream CTS 710s so that the START/STOP lights are on.

5. Verify that Line FEBE errors are counted in the MAIN RESULTS
display of the upstream CTS 710.

6. Verify there are no errors counted in the MAIN RESULTS display

of the downstream CTS 710.

7. Press th6&TART/STOP buttons on both the upstream and
downstream CTS 710s so that the START/STOP lights are off.

8. To check the LTE response to a LINE AIS alarm, change the
upstream CTS 710 as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT ERRORS & Error Rate setto | None
ALARMS
Transmit Alarm LINE AIS
setto
RESULTS MAIN RESULTS | none Errors
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Basic Test Procedures

15.Change the downstream CTS 710 as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
RESULTS MAIN RESULTS | none Alarms

Basic Test Procedures

15.Change the downstream CTS 710 as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
RESULTS MAIN RESULTS | none Alarms

16.Press th6&TART/STOP buttons on both the upstream and
downstream CTS 710s so that the START/STOP lights are on.

17.Verify that the PATH FERF light is on, on the downstream
CTS 710.

Response to Pointer Movements

Pointers allow the SONET network to multiplex signals from
independent sources, even if the signal clock rates differ slightly
from each other. Within the allowed range, pointer movements
should have no adverse affect on the performance of the network.

This example transmits a signal with frequent pointer movements to
an NE and checks that the downstream signal is error free.

1. Connect the CTS 710 to an NE as shown in Figure 3-5.

CTS 710 SONET Test Set User Manual

16.Press th6&TART/STOP buttons on both the upstream and
downstream CTS 710s so that the START/STOP lights are on.

17.Verify that the PATH FERF light is on, on the downstream
CTS 710.

Response to Pointer Movements

Pointers allow the SONET network to multiplex signals from
independent sources, even if the signal clock rates differ slightly
from each other. Within the allowed range, pointer movements
should have no adverse affect on the performance of the network.

This example transmits a signal with frequent pointer movements to
an NE and checks that the downstream signal is error free.

1. Connect the CTS 710 to an NE as shown in Figure 3-5.
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Basic Test Procedures

2. Setupthe CTS 710 as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TEST SETUPS RECALL DEFAULT Recall Setup
INSTRUMENT FACTORY
SETUPS SETTINGS
TRANSMIT TRANSMIT Transmit Rate STS-3
SETTINGS
Tx/Rx Settings Coupled
TRANSMIT POINTERS & Pointer Control Continuous
TIMING
RESULTS MAIN RESULTS | none Errors

3. Press th&TART/STOP button on the CTS 710 so that the
START/STORP light is on.

4. Verify that there are no errors in the MAIN RESULTS display.
When the front-panel ERROR light is not on, it also indicates
there are no errors in the received signal.

5. To check for received pointer movements, change the CTS 710
setup as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
RESULTS MAIN RESULTS | none Pointers

6. Verify that the CTS 710 is counting positive pointer justifications.

Depending on the clock rate of the NE, some negative pointer
justifications are also possible.

CTS 710 SONET Test Set User Manual . ) 3-15
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Basic Test Procedures

2. Setup the CTS 710 as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TEST SETUPS RECALL DEFAULT Recall Setup
INSTRUMENT FACTORY
SETUPS SETTINGS
TRANSMIT TRANSMIT Transmit Rate STS-3
SETTINGS
Tx/Rx Settings Coupled
TRANSMIT POINTERS & Pointer Control Continuous
TIMING
RESULTS MAIN RESULTS | none Errors

3. Press th&TART/STOP button on the CTS 710 so that the
START/STOP light is on.

4. Verify that there are no errors in the MAIN RESULTS display.
When the front-panel ERROR light is not on, it also indicates
there are no errors in the received signal.

5. To check for received pointer movements, change the CTS 710
setup as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
RESULTS MAIN RESULTS | none Pointers

6. Verify that the CTS 710 is counting positive pointer justifications.
Depending on the clock rate of the NE, some negative pointer
justifications are also possible.
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Basic Test Procedures

2. Setupthe CTS 710 as follows:

Basic Test Procedures

2. Setup the CTS 710 as follows:

Press Menu Select Menu Highlight Press Menu Select Menu Highlight
Button Page Parameter Select Choice Button Page Parameter Select Choice
TEST SETUPS RECALL DEFAULT Recall Setup TEST SETUPS RECALL DEFAULT Recall Setup
INSTRUMENT FACTORY INSTRUMENT FACTORY
SETUPS SETTINGS SETUPS SETTINGS
TRANSMIT TRANSMIT Transmit Rate STS-3 TRANSMIT TRANSMIT Transmit Rate STS-3
SETTINGS SETTINGS
Tx/Rx Settings Coupled Tx/Rx Settings Coupled
TRANSMIT POINTERS & Pointer/Timing Frequency Offset TRANSMIT POINTERS & Pointer/Timing Frequency Offset
TIMING Mode TIMING Mode
Offset Mode Line Offset Mode Line
Frequency Offset | Stress +4.6 ppm Frequency Offset | Stress +4.6 ppm
RESULTS MAIN RESULTS | none Errors RESULTS MAIN RESULTS | none Errors

3. Press th&TART/STOP button on the CTS 710 so that the
START/STORP light is on.

4. \ferify that there are no errors in the MAIN RESULTS display.
When the front-panel ERROR light is not on, it also indicates
there are no errors in the received signal.

5. To check that the NE is generating pointer movements, change
the CTS 710 setup as follows:

3. Press th&TART/STOP button on the CTS 710 so that the
START/STOP light is on.

4. \ferify that there are no errors in the MAIN RESULTS display.
When the front-panel ERROR light is not on, it also indicates
there are no errors in the received signal.

5. To check that the NE is generating pointer movements, change
the CTS 710 setup as follows:

Press Menu Select Menu Highlight Press Menu Select Menu Highlight
Button Page Parameter Select Choice Button Page Parameter Select Choice
RESULTS MAIN RESULTS | none Pointers RESULTS MAIN RESULTS | none Pointers

6. Verify that negative pointer justifications are being counted. 6. Verify that negative pointer justifications are being counted.
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Basic Test Procedures

CTS 710 SONET Test Set
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Figure 3-7: Setup to Monitor Performance

2. Setup the CTS 710 as follows:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TEST SETUPS RECALL DEFAULT Recall Setup
INSTRUMENT FACTORY
SETUPS SETTINGS

RECEIVE RECEIVE Receive Rate 0C-3
SETTINGS

TRANSMIT TRANSMIT Tx/Rx Settings Through Mode
SETTINGS

RESULTS ERROR none Section Analysis
ANALYSIS

3. Press th&TART/STOP button on the CTS 710 so that the
START/STOP light is on.

4. As the test is running, the analysis of Section errors continually
updates. You can also look at the analysis of Line, Path, or
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Figure 3-7: Setup to Monitor Performance

2. Setupthe CTS 710 as follows:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TEST SETUPS RECALL DEFAULT Recall Setup
INSTRUMENT FACTORY
SETUPS SETTINGS

RECEIVE RECEIVE Receive Rate 0C-3
SETTINGS

TRANSMIT TRANSMIT Tx/Rx Settings Through Mode
SETTINGS

RESULTS ERROR none Section Analysis
ANALYSIS

3. Press th&TART/STOP button on the CTS 710 so that the
START/STOP light is on.

4. As the testis running, the analysis of Section errors continually
updates. You can also look at the analysis of Line, Path, or
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Basic Test Procedures Basic Test Procedures

7. For example, to change the bottom graph to display the history of
Path B3 Errored Seconds, change the CTS 710 setup as follows:

7. For example, to change the bottom graph to display the history of
Path B3 Errored Seconds, change the CTS 710 setup as follows:

Press Menu Select Menu Highlight Press Menu Select Menu Highlight
Button Page Parameter Select Choice Button Page Parameter Select Choice
RESULTS HISTORY none Change Bottom RESULTS HISTORY none Change Bottom
GRAPHS GRAPHS
turn the knob to | Path B3 Errored turn the knob to | Path B3 Errored
select the desired | Secs select the desired | Secs
graph graph
Select Graph Select Graph
8. Turning the knob moves the cursor from one bar to the next. The 8. Turning the knob moves the cursor from one bar to the next. The
specific measurement values at the cursor location are shown in specific measurement values at the cursor location are shown in
the display. the display.
9. Once the graph fills the width of the display, you can pan through 9. Once the graph fills the width of the display, you can pan through

the entire test using the knob. the entire test using the knob.

10.You can compress or expand the time scale with the Zoom Out or
Zoom In action buttons. Press the button next to Zoom Out to
change the time scale to 5 minutes per bar.

10.You can compress or expand the time scale with the Zoom Out or
Zoom In action buttons. Press the button next to Zoom Out to
change the time scale to 5 minutes per bar.

CTS 710 SONET Test Set User Manual_ ) 3-21 CTS 710 SONET Test Set User Manual 3-21
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



[enue JasN 189S 181 13INOS 0TZ S1O ¢ [enue 1asN 189S 181 13INOS 0TZ S1O ¢

S3INpad0id 1S3 diseq S3INpadoid 1sa] diseq

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



-/ |
Setting Test Control Parameters

This section describes how to set the duration for a test, the
resolution of the test history, and how to start and stop a test. It also
lists parameters that cannot be adjusted during a test and other
actions that cannot be performed while a test is running.

Setting the Test Time Duration

Before running a test, you must specify how long the test will run.
The default test duration is continuous, which means a test runs until
you stop it with the START/STOP button.

To set the duration of a test:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

TEST SETUPS | TEST CONTROL | Test Duration 5min
(see Figure 3-8)

15 min

1 hour

Continuous

| USER DEFINED

m  SelectContinuousto set the test to run until the START/STOP
button is pressed. If you select Continuous, the CTS 710
accumulates measurements from the time you start the test until
the time you stop the test.
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This section describes how to set the duration for a test, the
resolution of the test history, and how to start and stop a test. It also
lists parameters that cannot be adjusted during a test and other
actions that cannot be performed while a test is running.

Setting the Test Time Duration

Before running a test, you must specify how long the test will run.
The default test duration is continuous, which means a test runs until
you stop it with the START/STOP button.

To set the duration of a test:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

TEST SETUPS | TEST CONTROL | Test Duration 5 min
(see Figure 3-8)

15 min

1 hour

Continuous

| USER DEFINED

m  SelectContinuousto set the test to run until the START/STOP
button is pressed. If you select Continuous, the CTS 710
accumulates measurements from the time you start the test until
the time you stop the test.
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Setting Test Control Parameters

To set a unique test duration:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

TEST SETUPS | TEST CONTROL | none USER DEFINED
(see Figure 3-9)

Day

Hour

Minute

Second

m  SelectDay, Hour, Minute, or Secondas appropriate, then use
the knob to set the duration of the selected period. Set each
choice as necessary.

m SelectDONE when finished setting the duration to enter the
specified test duration.

Tek Measurements Stopped = STS-1
@@= STS-1
TEST SETUP
Test DUration ... 0d Oh 15m Os <]
History Resolution ... Normal (1 min samples) Day
G
At 1 minute resolution the maximum history length Haour
is 3 days. Upon reaching the 3 day limit new data
will begin overwriting the old data. C)
Minute
©
Second
DONE

RECALL SAVE SAVE
P g ASSFAIL INSTRUMENT| PASS/FAIL
CONTROL TS SETUPS TESTS

Figure 3-9: Setting a USER DEFINED Test Duration
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To set a unique test duration:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

TEST SETUPS | TEST CONTROL | none USER DEFINED
(see Figure 3-9)

Day

Hour

Minute

Second

m  SelectDay, Hour, Minute, or Secondas appropriate, then use
the knob to set the duration of the selected period. Set each
choice as necessary.

m  SelectDONE when finished setting the duration to enter the
specified test duration.

Tek Measurements Stopped = STS-1
@®= STS-1
TEST SETUP
Test DUration .. 0d Oh 15m Os @
History Resolution ... Normal (1 min samples) Day
G
At 1 minute resolution the maximum history length Hour
is 3 days. Upon reaching the 3 day limit new data
will begin overwriting the old data. )
Minute
©
Second
DONE
L fsTaien PASsAsyFEAlL
CONTROL 1 SETUPS Ti TESTS J

Figure 3-9: Setting a USER DEFINED Test Duration

. ) 3-25 CTS 710 SONET Test Set User Manual 3-25
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOUR

CE | www.artisantg.com



[enue JasN 189S 181 13INOS 0TZ S1O

‘papJ0odal 3 Ued Snsal 1sa)
1O YoM sAep G ‘uonnjosal SaINUIW-GT 1V "PapI0dal ag ued s)nsal
1S81 JO YlIom SAep € ‘uonnjosal alNUIW-T 1y "S8INUIW GT 10 a1nuIW T
JaylI9 ‘SuoNNjoSal 0M] Je Papiodal 8q ued SyNsal 1sal Jo AI0]SIY ayL

uonnjosay AloisiH ayy Bumes

‘Bumas uonnjosay Aloi1siH

ay1 Aq paulwialap Sl paAes s)nsal 1sa} Jo polad ay] "Alowaw ul
paAnes are pouad pajwi| e wolj s)nsal A|uo ‘Spuodas g pue ‘senuiw
6G ‘sinoy £z ‘sAep g6 01 dn unli 01 19s aq ued 1531 © Yybnoyly "31ON

T 65010 puodas
T 65010 AINUIN
T €2010 INOH
T 66 010 feq
JuaWRIdU| abuey 9210YD

SHWIT uoieINg 1SaL 1Z—€ d|geL

‘uofreInp 181 8y} Joj suwi| abuel sy sis| z—¢ s|gel

slalowesed |0uo) 1sa] Bumes

[enue 1asN 189S 181 13INOS 0TZ S1O

"papJ023al 3 UBd S)Nsal 1sa)
JO YoM sAep G ‘uonnjosal SaINUIW-GT 1V "PapI0dal 8 ued S)nsal
1S81 JO YoM sAep € ‘uonnjosal alNUIW-T 1y "S8INUIW GT 10 S1nuUIW T
JaylIa ‘suonNjosal 0M] Je Paplodal 8q ued synsal 1sal Jo AI0]SIY ayL

uonnjosay AloisiH ay) Bumes

‘Bumas uonnjosay AloisiH

ay1 Aq paulwialap S paAes s)nsal 1sa} Jo polad ay] "Alowaw ul
paAnes are pouad palwi| e wolj s)nsal A|uo ‘Spuodas g pue ‘senuiwl
6G ‘sinoy £z ‘sAep g6 01 dn unli 01 18s 9q ued 1531 © Yybnoyly "31ON

T 6G 010 puooas
T 65010 aAINUIN
T €2010 INOH
T 66 010 feq
JuaWRIdU| abuey 9210yD

SHWIT uoieINg 1SAL 1Z—€ |geL

‘uofreInp 181 8y} Joj suwi| abuel sy sis| z—¢ s|geL

slaloweled |ouo) 1sa] Bumes

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Setting Test Control Parameters

To set the history resolution of a test:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

TEST SETUPS TEST CONTROL | History Normal (1 min)
(see Figure 3-8 | Resolution
on page 3-24)

Low (15 min)

Starting and Stopping a Test

To start or stop a test:
®m PressSTART/STOP.

When a test starts, the light next to the START/STOP button turns on
and the status line displays the message, Running.

NOTE. Pressing START/STOP while a test is running stops the test
immediately, even if the test time has not expired.

While a test is running, the status line shows the elapsed time since
the test began. If a limited test duration has been set (any setting
other than Continuous), a bar graph indicates the current percentage
of test completion. Figure 3—10 shows the locations of the elapsed
time indicator and bar graph.

CTS 710 SONET Test Set User Manual

Setting Test Control Parameters

To set the history resolution of a test:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

TEST SETUPS TEST CONTROL | History Normal (1 min)
(see Figure 3-8 | Resolution
on page 3-24)

Low (15 min)

Starting and Stopping a Test

To start or stop a test:
®m PressSTART/STOP.

When a test starts, the light next to the START/STOP button turns on
and the status line displays the message, Running.

NOTE. Pressing START/STOP while a test is running stops the test
immediately, even if the test time has not expired.

While a test is running, the status line shows the elapsed time since
the test began. If a limited test duration has been set (any setting
other than Continuous), a bar graph indicates the current percentage
of test completion. Figure 3—10 shows the locations of the elapsed
time indicator and bar graph.
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Setting Test Control Parameters

Table 3-3: Actions You Cannot Perform While a Test is Running

Menu Page Action
TEST SETUPS RECALL INSTRUMENT Recall an instrument setup
SETUPS
RECALL PASS/FAIL Recall a pass/fail test
TESTS
RESULTS RECALL RESULTS Recall previous results
SAVE RESULTS Save current results to
disk
UTILITY SELF TEST Execute self test or diag-
nostics
AUTOSCAN Autoscan the received

signal

CTS 710 SONET Test Set User Manual

Setting Test Control Parameters

Table 3-3: Actions You Cannot Perform While a Test is Running

Menu Page Action
TEST SETUPS RECALL INSTRUMENT Recall an instrument setup
SETUPS
RECALL PASS/FAIL Recall a pass/fail test
TESTS
RESULTS RECALL RESULTS Recall previous results
SAVE RESULTS Save current results to
disk
UTILITY SELF TEST Execute self test or diag-
nostics
AUTOSCAN Autoscan the received

signal
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./
Working with Test Setups

This section describes how to save instrument setups to disk, recall
instrument setups, create pass/fail tests, and run a pass/fail test.

Instrument setups are files, stored in memory or on disk, that
completely describe how the CTS 710 is set up. You can use this
feature to ensure that every time a test is run, using an instrument
setup, that the CTS 710 is configured the same way, thus ensuring
consistent results. The disk file is an ASCII format file that consists
of SCPI commands. The disk file can be edited with any ASCII file
editor.

Pass/fail tests are tests that display a message indicating whether the
completed test encountered any of the specified failure conditions.
Up to four failure conditions can be specified in a pass/fail test.
Pass/fail tests can be configured to save test results to disk or to print
out the test results when the test completes.

Saving and Recalling Instrument Setups

Instrument setups are files stored in memory or on disk that define
how the CTS 710 is configured. If you regularly set up the CTS 710
in the same way, you can save the instrument settings in an
instrument setup. Then you can recall the instrument setup whenever
you want the CTS 710 configured a certain way. This capability
saves you time and minimizes the chances of error when setting up
the CTS 710 for standard tasks.

NOTE. Instrument setups saved to memory are retained when the
instrument is turned off. Instrument setups are retained in memory
even if power is removed from the CTS 710.
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This section describes how to save instrument setups to disk, recall
instrument setups, create pass/fail tests, and run a pass/fail test.

Instrument setups are files, stored in memory or on disk, that
completely describe how the CTS 710 is set up. You can use this
feature to ensure that every time a test is run, using an instrument
setup, that the CTS 710 is configured the same way, thus ensuring
consistent results. The disk file is an ASCII format file that consists
of SCPI commands. The disk file can be edited with any ASCII file
editor.

Pass/fail tests are tests that display a message indicating whether the
completed test encountered any of the specified failure conditions.
Up to four failure conditions can be specified in a pass/fail test.
Pass/fail tests can be configured to save test results to disk or to print
out the test results when the test completes.

Saving and Recalling Instrument Setups

Instrument setups are files stored in memory or on disk that define
how the CTS 710 is configured. If you regularly set up the CTS 710
in the same way, you can save the instrument settings in an
instrument setup. Then you can recall the instrument setup whenever
you want the CTS 710 configured a certain way. This capability
saves you time and minimizes the chances of error when setting up
the CTS 710 for standard tasks.

NOTE. Instrument setups saved to memory are retained when the
instrument is turned off. Instrument setups are retained in memory
even if power is removed from the CTS 710.
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Working with Test Setups

Tek Measurements Stopped S STS-3

@ STS5-3
TEST SETUP

CHOICES
Set up the instrument as required. Then fill out the
parameters below and save to disk or memary. SETUP_XX
NAME sormemeesmmr I
Description ., Clear
“ Save to Memory ...
[ Save to Disk ..
EDIT NAME

fo— RECALL
lCONTROL LNSSTRUM

Figure 3-11: The SAVE INSTRUMENT SETUPS Page

3. Enter a description of the instrument setup as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

Description EDIT TEXT

m  SelectEDIT TEXT to edit the description of the instrument
setup. The description can be up to 24 characters long. To
remove an existing description, sel€tar or None

4. Save the instrument setup to memory as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

Working with Test Setups

Tek Measurements Stopped (= STS5-3

@ STS5-3
TEST SETUP

CHOICES
Set up the instrument as required. Then fill out the
parameters below and save to disk or memary. SETUP_XX
Description ... Clear
“f Save to Memory ...
M@ Save to DisK .eeceseeerree:
EDIT NAME

TEST
lCONTROL LNSSTRUM

Figure 3-11: The SAVE INSTRUMENT SETUPS Page

3. Enter a description of the instrument setup as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

Description EDIT TEXT

m SelectEDIT TEXT to edit the description of the instrument
setup. The description can be up to 24 characters long. To
remove an existing description, sel€tar or None

4. Save the instrument setup to memory as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

Save to Memory

Memory n
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Working with Test Setups

Tek Measurements Stopped (= 5T5-3
® 5T5-3
TEST SETUP
ACTIONS
“ Memory Description Recall
WRDEFAULT FACTORY SETTINGS Setup
1. EMPTY —
2. EMPTY
3. EMPTY Delete File
4. EMPTY
5. EMPTY
Disk Description
<
Memotry
Disk

R
CONTROL [J

Figure 3-12: The RECALL INSTRUMENT SETUPS Page

The disk file listing displays up to six file names at a time. If
more than six files are on disk, the file listing automatically
scrolls when you turn the knob.

Recalling the Default Factory Setup
To recall the default factory setup (initialize the CTS 710):

Working with Test Setups

Tek Measurements Stopped = 5T5-3
® 575-3
TEST SETUP
ACTIONS
“ Memory Description Recall
WRDEFAULT FACTORY SETTINGS Setup
1. EMPTY —
2. EMPTY
3. EMPTY Delete File
4. EMPTY
5. EMPTY
Disk Description
=i
Memory
Disk

conTroL [

Figure 3-12: The RECALL INSTRUMENT SETUPS Page

The disk file listing displays up to six file names at a time. If
more than six files are on disk, the file listing automatically
scrolls when you turn the knob.

Recalling the Default Factory Setup
To recall the default factory setup (initialize the CTS 710):

Press Menu Select Menu Highlight Press Menu Select Menu Highlight
Button Page Parameter Select Choice Button Page Parameter Select Choice
TEST SETUPS RECALL none Memory TEST SETUPS RECALL none Memory
INSTRUMENT INSTRUMENT
SETUPS SETUPS
(see Figure 3-12) (see Figure 3-12)
0. Default Recall Setup 0. Default Recall Setup

Recall the default settings whenever you want to restore the CTS 710 Recall the default settings whenever you want to restore the CTS 710
to a known state. For a listing of the factory default settings, see to a known state. For a listing of the factory default settings, see
page C-1. page C-1.
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Working with Test Setups

Pass/Fail Tests

A pass/fail test is an easy way to run a test and get a simple response
stating whether or not the CTS 710 encountered the specified errors
during the test. When a pass/fail test completes, the CTS 710
displays a message stating that either the test passed or failed.
Pass/falil tests are set up in the TEST SETUPS menu on the SAVE
PASS/FAIL TESTS page (see Figure 3—14). A pass/fail test consists
of instrument setup information and the parameters described in
Parameters of a Pass/Fail Test

Tek Measurements Stopped %—_b 5T5-1
TEST SETUP i

CHOICES

Set up the instrument as required. Then fill out the

parameters below and save your test to disk. TEST_XX
Clear
Qperator Start Promp
Test DUration ... 0d Oh 15m Os
None Nene None
. None None Nene
Fail If None None None
None None None
Operater End Prompt
n Test Complet|on.. ... Do Nothing EDIT NAME
[ save to Disk ...

TEST RECALL RE SAWE
IMSTRUMENT PASS/FAIL |NSTRUMEN
TIME SETUPS TESTS SETUPS

Figure 3-14: The SAVE PASS/FAIL TESTS Page

Parameters of a Pass/Fail Test
A pass/fail test has the following parameters (some parameters are
optional):

® Name. The name of the test, a mandatory parameter. It can be up
to eight-characters long. The name of the test also serves as the
file name for the test when you save it to disk.

CTS 710 SONET Test Set User Manual

Working with Test Setups

Pass/Fail Tests

A pass/fail test is an easy way to run a test and get a simple response
stating whether or not the CTS 710 encountered the specified errors
during the test. When a pass/fail test completes, the CTS 710
displays a message stating that either the test passed or failed.
Pass/fail tests are set up in the TEST SETUPS menu on the SAVE
PASS/FAIL TESTS page (see Figure 3—14). A pass/fail test consists
of instrument setup information and the parameters described in
Parameters of a Pass/Fail Test

Tek Measurements Stopped %—_’ 5T5-1
TEST SETUP b

CHOICES

Set up the instrument as required. Then fill out the

parameters below and save your test to disk. TEST_XX
Name ...... I
Description ... Clear
Qperator Start Prompt ......
Test DUration ... 0d Oh 15m Os

Nene None Nene

i None Nene None

Fail | None None None

None None None
Operater End Prompt .........
On Test Complet|on Do Nothing EDIT NAME
[ save to Disk ....ccoce......

TEST RECALL RECALL SAVE
INSTRUMENT PASS/FAIL INSTRUMEN
TIME SETUPS TESTS SETUPS

Figure 3-14: The SAVE PASS/FAIL TESTS Page

Parameters of a Pass/Fail Test
A pass/fail test has the following parameters (some parameters are
optional):

® Name. The name of the test, a mandatory parameter. It can be up
to eight-characters long. The name of the test also serves as the
file name for the test when you save it to disk.
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Working with Test Setups Working with Test Setups

m Detected. If the specified condition is detected, the test fails. m Detected. If the specified condition is detected, the test fails.
m  Not Detected. If the specified condition is not detected, the test m  Not Detected. If the specified condition is not detected, the test
fails. fails.
Table 3-4: Fail If Conditions of a Pass/Fail Test Table 3-4: Fail If Conditions of a Pass/Fail Test
Condition Type Specific Condition Threshold Condition Type Specific Condition Threshold
Alarm Any Detected/Not Detected Alarm Any Detected/Not Detected
Line AIS Detected/Not Detected Line AIS Detected/Not Detected
Line FERF Detected/Not Detected Line FERF Detected/Not Detected
Path AIS Detected/Not Detected Path AIS Detected/Not Detected
PATH FERF Detected/Not Detected PATH FERF Detected/Not Detected
VT AIS Detected/Not Detected VT AIS Detected/Not Detected
VT FERF Detected/Not Detected VT FERF Detected/Not Detected
DSn AIS Detected/Not Detected DSn AIS Detected/Not Detected
Yellow Detected/Not Detected Yellow Detected/Not Detected
Failure Any Detected/Not Detected Failure Any Detected/Not Detected
LOS Detected/Not Detected LOS Detected/Not Detected
LOF Detected/Not Detected LOF Detected/Not Detected
STS LOP Detected/Not Detected STS LOP Detected/Not Detected
VT LOP Detected/Not Detected VT LOP Detected/Not Detected
VT LOM Detected/Not Detected VT LOM Detected/Not Detected
Pattern Sync Detected/Not Detected Pattern Sync Detected/Not Detected
Error Ratio Any >1.0e-9 Error Ratio Any >1.0e-9
>1.0e-8 >1.0e-8
>1.0e-7 >1.0e-7
>1.0e-6 >1.0e-6
USER USER
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Working with Test Setups

Table 3-4: Fail If Conditions of a Pass/Fail Test (Cont.)

Working with Test Setups

Condition Type

Specific Condition

Threshold

DS1CRC

>1.0e-9
>1.0e-8
>1.0e-7
>1.0e-6
USER

Error Count

Any

>0

>10

>100

>1000
USER (0 - 10000)

Section B1

>0

>10

>100

>1000
USER (0 - 10000)

Line B2

>0

>10

>100

>1000

USER (0 - 10000)

Path B3

>0

>10

>100

>1000
USER (0 - 10000)

VT BIP

>0

>10

>100

>1000
USER (0 - 10000)

VT FEBE

>0

>10

>100

>1000
USER (0 - 10000)
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Table 3-4: Fail If Conditions of a Pass/Fail Test (Cont.)

Condition Type

Specific Condition

Threshold

DS1CRC

>1.0e-9
>1.0e-8
>1.0e-7
>1.0e-6
USER

Error Count

Any

>0

>10

>100

>1000
USER (0 - 10000)

Section B1

>0

>10

>100

>1000
USER (0 - 10000)

Line B2

>0

>10

>100

>1000

USER (0 - 10000)

Path B3

>0

>10

>100

>1000
USER (0 - 10000)

VT BIP

>0

>10

>100

>1000
USER (0 - 10000)

VT FEBE

>0

>10

>100

>1000

USER (0 - 10000)
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Working with Test Setups

Table 3-4: Fail If Conditions of a Pass/Fail Test (Cont.)

Working with Test Setups

Condition Type

Specific Condition

Threshold

VT BIP

>0

>1

>10

>60

USER (0-10000)

VT FEBE

>0

>1

>10

>60

USER (0-10000)

Payload BIT

>0

>1

>10

>60

USER (0-10000)

DS3 Parity

>0

>1

>10

>60

USER (0-10000)

DS1CRC

>0

>1

>10

>60

USER (0-10000)

Pointer

STS NDFs

>0

>1

>10

>60

USER (0-10000)

STS Ptr. Justifys

>0

>1

>10

>60

USER (0-10000)
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Table 3-4: Fail If Conditions of a Pass/Fail Test (Cont.)

Condition Type

Specific Condition

Threshold

VT BIP

>0

>1

>10

>60

USER (0-10000)

VT FEBE

>0

>1

>10

>60

USER (0-10000)

Payload BIT

>0

>1

>10

>60

USER (0-10000)

DS3 Parity

>0

>1

>10

>60

USER (0-10000)

DS1CRC

>0

>1

>10

>60

USER (0-10000)

Pointer

STS NDFs

>0

>1

>10

>60

USER (0-10000)

STS Ptr. Justifys

>0

>1

>10

>60

USER (0-10000)
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Working with Test Setups

number (or letter). SeleBtONE when you are finished
editing the setup name.

m SelectEDIT NAME to enter a name other than TEST_XX
for the pass/fail test. SelddONE when you are finished
editing the test name.

m SelectClear to remove an existing name.

3. Enter a description of the pass/fail test as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TEST SETUPS SAVE PASS/FAIL | Description EDIT TEXT
TESTS
None
Clear

m SelectEDIT TEXT to enter a description of the test, up to
24 characters long. SeldaONE when you are finished
editing the description.

m  SelectNoneif you do not want to use a description.

m  SelectClear to remove an existing description.

CTS 710 SONET Test Set User Manual
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Working with Test Setups

number (or letter). SeleBtONE when you are finished
editing the setup name.

m SelectEDIT NAME to enter a name other than TEST_XX
for the pass/fail test. SelddONE when you are finished
editing the test name.

m  SelectClear to remove an existing name.

3. Enter a description of the pass/fail test as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TEST SETUPS SAVE PASS/FAIL | Description EDIT TEXT
TESTS
None
Clear

m SelectEDIT TEXT to enter a description of the test, up to
24 characters long. Seld2ONE when you are finished
editing the description.

m  SelectNoneif you do not want to use a description.

m  SelectClear to remove an existing description.
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Working with Test Setups

5. Set the test duration as follows:

Working with Test Setups

5. Set the test duration as follows:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TEST SETUPS SAVE PASS/FAIL | Test Duration 5 min

TESTS

15 min
1 hour
Continuous
USER DEFINED

m SelectUSER DEFINED to enter a time other than one of the
preset choices. The maximum duration is 99 days, 23 hours,

59 minutes, 59 seconds.

6. Highlight the first entry in the first column of the Fail If table
(see Figure 3—15). Select one of the preset choices to specify a

condition type.

Tek Measurements Stopped = STS-1
®= ST5-1
TEST SETUP
CHOICES
Set up the instrument as required. Then fill out the
parameters below and save your test to disk. Alarm
TEST_1A
Description Failure
Qperator Start Prompt ..... TEST IS ABOUT TO START!
Test DUration ... 0d Oh 15m Os Error
None None Ratio
. None None Nene
Fail If
None None None Error
None None None Count
Operater End Prompt ........
On Test Completion ... Do Nothing —-more-
Save to Disk ... Select Action Tof2

TEST
TIME

Figure 3-15: Entering Fail If Conditions

CTS 710 SONET Test Set User Manual

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TEST SETUPS SAVE PASS/FAIL | Test Duration 5 min

TESTS

15 min
1 hour
Continuous
USER DEFINED

m SelectUSER DEFINED to enter a time other than one of the
preset choices. The maximum duration is 99 days, 23 hours,

59 minutes, 59 seconds.

6. Highlight the first entry in the first column of the Fail If table
(see Figure 3—15). Select one of the preset choices to specify a

condition type.

Tek Measurements Stopped = STS-1
@ ST5-1
TEST SETUP
CHOICES
Set up the instrument as required. Then fill out the
parameters below and save your test to disk. Alarm
TEST_1A
Description ... Failure
Qperator Start Prompt ...... TEST IS ABOUT TO START!
Test Duration 0d Oh 15m Os Error
None None Ratio
. None Nene None
Fail If
None None None Error
None None None Count
Operater End Prompt .........
On Test Completion ... Do Nothing —-more-
Save to Disk ... Select Action Tof2
TEST RECE
| i

Figure 3-15: Entering Fail If Conditions
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Working with Test Setups Working with Test Setups

11. Specify the action to be taken when the test completes as follows: 11. Specify the action to be taken when the test completes as follows:

Press Menu Select Menu Highlight Press Menu Select Menu Highlight

Button Page Parameter Select Choice Button Page Parameter Select Choice

TEST SETUPS SAVE PASS/FAIL | On Test Do Nothing TEST SETUPS SAVE PASS/FAIL | On Test Do Nothing
TESTS Completion TESTS Completion

Print Summary

Save to Disk

SelectDo Nothing if you do not want any action taken at test
completion.

SelectPrint Summary to print the test results when the test
completes.

SelectSave to Diskto create a disk file of the test results
when the test completes.

Print Summary

Save to Disk

SelectDo Nothing if you do not want any action taken at test
completion.

SelectPrint Summary to print the test results when the test
completes.

SelectSave to Diskto create a disk file of the test results
when the test completes.

12.Save the pass/fail test to disk as follows: 12.Save the pass/fail test to disk as follows:

Press Menu Select Menu Highlight Press Menu Select Menu Highlight
Button Page Parameter Select Choice Button Page Parameter Select Choice
TEST SETUPS SAVE PASS/FAIL | Save to Disk Save File TEST SETUPS SAVE PASS/FAIL | Save to Disk Save File
TESTS TESTS
Running a Pass/Fail Test Running a Pass/Fail Test
To run a pass/fail test: To run a pass/fail test:
1. Insert the disk containing the pass/fail test into the disk drive. 1. Insert the disk containing the pass/fail test into the disk drive.
CTS 710 SONET Test Set User Manual CTS 710 SONET Test Set User Manual 3-49
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Working with Test Setups

Tek Measurements Stopped [@}STS%
fxrcr crrunc &I515-3
TEST BEGIN i

Test Name: BER_STS3.TST
Description: A 15 minute BER test

The test has been recalled.
&%~ Press the START/STOP button to begin.

Prompt: Checks for BER > 10E-7

If you EXIT this dialog box, the test will start
the next time you press the START/STOP button.

CONTROL w:.slﬁtlj\i;gww M = IN:’S‘E’:\FUL‘JVPIEN‘ r@r:.E:,S/TrSmL

Figure 3-16: The TEST BEGIN Dialog Box

EXIT

3. To run the pass/fail test immediately, pré3ART/STOP.

The pass/fail test will begin. When the test is completed, the
CTS 710 displays either TEST PASSED! or TEST FAILED!.

If you decide not to run the test, seletIT from the dialog
box.

4. SelectEXIT to remove the dialog box after the test completes.
5. PressRESULTS to see the detailed results of the test.

A test does not have to be run when it is recalled from disk. After the

TEST BEGIN dialog box appears, you can exit the dialog box by
selectingeXIT. You can then select the SAVE PASS/FAIL TESTS
page and edit the parameters of the pass/fail test.

Changing an Existing Pass/Fail Test

You do not have to create a pass/fail test from the beginning every

time. You can recall an existing test, edit the parameters of the test,

and then save it under a new name.

CTS 710 SONET Test Set User Manual
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Tek Measurements Stopped [@}STS%
fxrcr crrunc &-I5T15-3
TEST BEGIN i

Test Name: BER_STS3.TST
Description: A 15 minute BER test

The test has been recalled.
&7 Press the START/STOP button to begin.

Prompt: Checks for BER > 10E-7

If you EXIT this dialog box, the test will start
the next time you press the START/STOP button.

g

EXIT

Figure 3-16: The TEST BEGIN Dialog Box

3. To run the pass/fail test immediately, préIART/STOP.

The pass/fail test will begin. When the test is completed, the
CTS 710 displays either TEST PASSED! or TEST FAILED!.

If you decide not to run the test, seleatIT from the dialog
box.

4. SelectEXIT to remove the dialog box after the test completes.
5. PressRESULTS to see the detailed results of the test.

A test does not have to be run when it is recalled from disk. After the

TEST BEGIN dialog box appears, you can exit the dialog box by
selectingeXIT. You can then select the SAVE PASS/FAIL TESTS
page and edit the parameters of the pass/fail test.

Changing an Existing Pass/Fail Test

You do not have to create a pass/fail test from the beginning every
time. You can recall an existing test, edit the parameters of the test,
and then save it under a new name.
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Working with Test Setups

existing file. To overwrite the file, sele@verwrite . If you
do not want to overwrite the file, selécancel

Deleting a Pass/Fail Test from Disk

Delete a pass/fail test from disk as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TEST SETUPS RECALL select file name | Delete File
PASS/FAIL
TESTS

m If necessary, sele&lisk from the list of actions to display the
names of the files on disk (see Figure 3-17).

Tek Measurements Stopped (= STS-1
@@= STS-1
TEST SETUP
ACTIONS
Disk Description Recall &
BER_STS3 A 15 minute BER test Run Test
DEMO_105 A 10 second demo test —
Delete File
Disk

CONTROL

Figure 3-17: Selecting a Pass/Fail Test for Deleting

After you select Delete, status messages appear indicating the
progress of the file deletion. The file list updates after the file is
deleted.
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Working with Test Setups

existing file. To overwrite the file, sele@verwrite.. If you
do not want to overwrite the file, selécancel

Deleting a Pass/Fail Test from Disk

Delete a pass/fail test from disk as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TEST SETUPS RECALL select file name | Delete File
PASS/FAIL
TESTS

m If necessary, sele&lisk from the list of actions to display the
names of the files on disk (see Figure 3-17).

Tek Measurements Stopped = STS-1
@ STS-1
TEST SETUP
ACTIONS
Disk Description Recall &
BER_STS3 A 15 minute BER test Run Test
DEMO_105 A 10second demo test —
Delete File
Disk

TEST Sitien] paselEalL
CONTROL TUPS TESTS

Figure 3-17: Selecting a Pass/Fail Test for Deleting

After you select Delete, status messages appear indicating the
progress of the file deletion. The file list updates after the file is
deleted.
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Checking Signal Status Checking Signal Status

This section describes how to use the CTS 710 to check signal status. This section describes how to use the CTS 710 to check signal status.

The CTS 710 continuously monitors the input signal for alarms,
errors, and failures and provides indicators for the current signal
status as well as indicating the history of the signal status.

Viewing Signal Structure

The quickest way to view the structure of a signal is to use
AUTOSCAN. AUTOSCAN analyzes the input signal and once a
signal is found, the CTS 710 synchronizes with the signal and
displays the structure of the signal.

To view signal structure using AUTOSCAN:

1. Connect a signal to the receiver input.

2. If atestis running, stop the test by presST@RT/STOP.
3. Press thAUTOSCAN front-panel button.

While AUTOSCAN is running, several messages appear in the
display. While the CTS 710 searches for a signal it displays the
message: Please wait, autosetting to received signal. The CTS 710
scans all line rates and all receiver input connectors until it finds a
framed signal. When the CTS 710 finds a framed signal, the
instrument displays the message: Autosetting to received signal. If a
signal is not found, a message to that effect is displayed.

When the AUTOSCAN finishes, the CTS 710 displays the signal
structure in graphical form (see Figure 3—18). Use the knob to scroll
through the different active channels.

CTS 710 SONET Test Set User Manual

The CTS 710 continuously monitors the input signal for alarms,
errors, and failures and provides indicators for the current signal
status as well as indicating the history of the signal status.

Viewing Signal Structure

The quickest way to view the structure of a signal is to use
AUTOSCAN. AUTOSCAN analyzes the input signal and once a
signal is found, the CTS 710 synchronizes with the signal and
displays the structure of the signal.

To view signal structure using AUTOSCAN:

1. Connect a signal to the receiver input.

2. If atestis running, stop the test by presS@RT/STOP.
3. Press thAUTOSCAN front-panel button.

While AUTOSCAN is running, several messages appear in the
display. While the CTS 710 searches for a signal it displays the
message: Please wait, autosetting to received signal. The CTS 710
scans all line rates and all receiver input connectors until it finds a
framed signal. When the CTS 710 finds a framed signal, the
instrument displays the message: Autosetting to received signal. If a
signal is not found, a message to that effect is displayed.

When the AUTOSCAN finishes, the CTS 710 displays the signal
structure in graphical form (see Figure 3—18). Use the knob to scroll
through the different active channels.
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Checking Signal Status

Checking Signal Status

Tek Measurements Stopped = STS-3
[ rnasncur] &= 5T5-3
AutoScan of Received Signal ]
; v Show
STS-3 % 320 my Signal
L ELECTRIC
I ° 5 Scan All
VTs
Group 1 Group 2 Group 3 Group 4 Group S Group 6 Group 7
1|z 3 4 = o v Analyze
8 9 10 11 12 13 14 VT
15 16 17 18 19 20 21
22 23 24 25 26 27 25 .
Print
MAPPING v YTAsunc D31 Framing ... 3F (D4}
WT Group Size ... WT1.5 D51 Pattern ... FRBS 2423-1
Selected VT o 1 Key —— EXIT
WT Signal Label . Asunchronous ¥ Alarm
E Equipped
% Test Pattern -

L
& ALARMSl & TIMING lCOMMANDSlOVERH EADlOVERH EADJ

Figure 3-19: Viewing Tributary Signal Structure

Determining the Payload Pattern and Framing (Add/Drop/Test Option
Only)

To search for a pattern in the data of the received signal or determine
the framing, seledAnalyze VT. After you select Analyze VT, the

CTS 710 scans theelected VT in the received signal to see if it

there is a pattern within the data and if the signal is framed. If a
pattern is found, it is displayed below the payload map on the Pattern
line (for example, PRBS 2723-1). If the CTS 710 is unable to find a
pattern within the signal, it displays Unknown on the Pattern line.

The CTS 710 will display Unframed or Framed on the Framing line.

To scan every VT in the received signal, sefaan All VTs. As the
CTS 710 scans the signal, it will indicate for each VT whether it has
detected an alarm, whther the VT is equipped, and whether a test
pattern was found in the VT. The key which describes each of the
indicators is located in the lower, right corner of the AutoScan dialog
box (see Figures 3—-19 and 3-20).
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Tek Measurements Stopped = STS-3
[ rnascur] &= 5T5-3
AutoScan of Received Signal ]
i ) Show
STS-3 | &7 womw signal
L ELECTRIC
I 7 5 Scan All
VTs
Group 1 Group 2 Group 3 Group 4 Group S Group 6 Group 7
1|z 3 4 = o v Analyze
3 9 10 11 12 13 14 VT
15 16 17 18 19 20 21
22 23 24 25 26 27 25 .
Print
MEPPING e YTAsunc D31 Framing ... 3F (D4}
YT Group Size ... WT1.5 D51 Pattern ... FRES 2423-1
Se\egred VT 1 — Key — EXIT
YT Signal Label . Asunchronous ® Alarm
E Equipped
% Test Pattern -

[
& ALARMSl & TIMING lCOMMAN DSlOVERH EADlOVERH EADJ

Figure 3-19: Viewing Tributary Signal Structure

Determining the Payload Pattern and Framing (Add/Drop/Test Option
Only)

To search for a pattern in the data of the received signal or determine
the framing, selecdnalyze VT. After you select Analyze VT, the

CTS 710 scans theelected VT in the received signal to see if it

there is a pattern within the data and if the signal is framed. If a
pattern is found, it is displayed below the payload map on the Pattern
line (for example, PRBS 2723-1). If the CTS 710 is unable to find a
pattern within the signal, it displays Unknown on the Pattern line.

The CTS 710 will display Unframed or Framed on the Framing line.

To scan every VT in the received signal, sefaan All VTs. As the
CTS 710 scans the signal, it will indicate for each VT whether it has
detected an alarm, whther the VT is equipped, and whether a test
pattern was found in the VT. The key which describes each of the
indicators is located in the lower, right corner of the AutoScan dialog
box (see Figures 3—-19 and 3-20).
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Checking Signal Status

Yellow history lights
indicate an event has

Green lights
indicate the

occurred condition is true
STATUS

o ©) LoS SIGNAL PRESENT
Ol LOF 8 PATTERN LOCK
O) LoP
Ol LINE AIS O)DS1/DS3 AIS
Ol LINE FERF O|DS1/DS3 YELLOW
O| PATHAIS O|ERROR
O| PATH FERF O/ POINTER ADJ
O| VT AIS CLEAR HISTORY
(O] VT FERF

]

Red lights indicate an
event is occurring now

Clear History
button clears
history of events

Figure 3-21: Front-Panel Status Lights (with Add/Drop/Test Option

Installed)

Checking Signal Status

Yellow history lights
indicate an event has

Green lights
indicate the

occurred condition is true
STATUS

"ot ©) Los SIGNAL PRESENT
Ol LOF 8 PATTERN LOCK
O] LoP
Ol LINE AIS O)DS1/DS3 AIS
Ol LINE FERF O|DS1/DS3 YELLOW
O| PATHAIS O|ERROR
O| PATH FERF O/ POINTER ADJ
O VT AIS CLEAR HISTORY
(O] VT FERF

|

Red lights indicate an Clear History
event is occurring now button clears
history of events

Figure 3-21: Front-Panel Status Lights (with Add/Drop/Test Option

Installed)

m  Green lights indicate the condition is true. See Table 3-5.

Table 3-5: Green Status Lights

Label on Light
SIGNAL PRESENT

Meaning if Light is On

A signal at the line rate specified by the Receive Rate
parameter is present.

PATTERN LOCK Lock to a PRBS or fixed pattern has been achieved.
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m  Green lights indicate the condition is true. See Table 3-5.

Table 3-5: Green Status Lights

Label on Light Meaning if Light is On

SIGNAL PRESENT [ A signal at the line rate specified by the Receive Rate
parameter is present.
PATTERN LOCK Lock to a PRBS or fixed pattern has been achieved.
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Checking Signal Status

Extended Status

The red-yellow pair of ERROR lights on the front panel turn on
when a variety of error conditions exist on the line. For more detalil
about the specific error types and frequency of occurrence, see the
TEST SUMMARY, MAIN RESULTS, and ERROR ANALYSIS
pages of the RESULTS menu. For more information on this topic,
see page 3-174.

Setting the Beeper

You can set a beeper to sound every time a red status light turns on.

To enable or disable the beeper:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
UTILITY MISC SETTINGS | Beeper On

off
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Setting SONET Transmit Parameters

This section describes how to set the transmit rate, specify the STS
under test, set the payload mapping and content, and set the overhead
bytes for SONET signals.

The CTS 710 SONET Test Set contains independent transmitter and
receiver modules. One set of parameters controls the transmitter
module and another set controls the receiver module. You can set the
parameters that control the transmitter independently or you can
choose to link the parameters to the receiver settings.

Steps for Setting Parameters

The sequence of steps for setting transmit parameters varies with the
type of signal to be transmitted. The figures that follow show the
sequence of steps required to set the transmit parameters of a
SONET signal without a mapped tributary and a SONET signal with
a mapped tributary. See page 3-89 for details on setting tributary
signal parameters (for example DS3).

Set Set Set Signal Specify STS Set Set Test
Rate Clock Structure Under Test Mapping Pattern

Figure 3-22: Sequence for Setting SONET Signal Parameters

CTS 710 SONET Test Set User Manual
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Setting SDHSONET Transmit Parameters

rate while simultaneously transmitting an optical signal at the OC-3
rate.

However, when working with tributary and DSn signals, the transmit
and receive parameters are not completely independent. You cannot
transmit a DS1 signal and receive a DS3 signal. When working with
tributary signals, you must set the mapping for transmit and receive
to the same value or Bulk Fill No Mapping . For example, you

can transmit a DS1 signal and receive an OC-12 signal, but you must
set the mapping of the received signal to eiBudk Fill No

Mapping or DSZ; it cannot be set to DS3.

Coupling Transmit and Receive Settings

If your application requires that the transmit settings and receive
settings be identical, you can save time by coupling them together.
After they are coupled, any change you make to a parameter on the
TRANSMIT SETTINGS page will also be made to the correspond-
ing setting in the RECEIVE SETTINGS page of the RECEIVE
menu. The inverse is also true.

Available SONET
Transmit rates

Tek Measurements Stopped = 5T5-1
®= 5151
TRANSMIT
W _caoIcEs ]
Transmit Rate 5151/
Transmit Clock ... Internal
Transmit Level ...... Cross Connect
Signal Structure ... 1 x5T5-1
STS Under Test .eenrverienes 1
[ FEToT 11 1 T RO Bulk Fill (Equipped)
Test PAttern ..o PRBS 2A23-1
TX/RK SELINGS coooreerresrrrs Independent —more-
1of 2

ERRORS FOINTERS APS TRANSPORT FATH
& ALARMS | & TIMING |[COMMAMDS| OVERHEAD | OVERHEAD

Figure 3-24: SONET Transmit Rates
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to the same value or Bulk Fill No Mapping . For example, you

can transmit a DS1 signal and receive an OC-12 signal, but you must
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-more-
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Setting SDHSONET Transmit Parameters

Through Mode

Use Through Mode to monitor a signal without changing it. In
Through Mode, the rate and content of the transmitted signal is that
of the received signal. You cannot make changes to pointers or
timing, overhead bytes, or insert alarms or errors when the CTS 710
is in Through Mode. Through Mode does not perform clock recovery
before retransmitting the recovered signal. Through Mode is used for
nonintrusive performance monitoring of the active signal.

To put the CTS 710 into Through Mode:

Press Menu Select Menu Highlight
Button Page Parameter

TRANSMIT TRANSMIT
SETTINGS

Select Choice
Tx/Rx Settings Through Mode

To indicate when the CTS 710 is in Through Mode, the transmit and
receive icons at the upper-right corner of the display have an arrow
linking them together and the parameters on the TRANSMIT
SETTINGS page are replaced by a message stating that the CTS 710
is in Through Mode (see Figure 3-25).

To take the CTS 710 out of Through Mode:

Setting SDHSONET Transmit Parameters

Through Mode

Use Through Mode to monitor a signal without changing it. In
Through Mode, the rate and content of the transmitted signal is that
of the received signal. You cannot make changes to pointers or
timing, overhead bytes, or insert alarms or errors when the CTS 710
is in Through Mode. Through Mode does not perform clock recovery
before retransmitting the recovered signal. Through Mode is used for
nonintrusive performance monitoring of the active signal.

To put the CTS 710 into Through Mode:

Press Menu Select Menu Highlight
Button Page Parameter

TRANSMIT TRANSMIT
SETTINGS

Select Choice
Tx/Rx Settings Through Mode

To indicate when the CTS 710 is in Through Mode, the transmit and
receive icons at the upper-right corner of the display have an arrow
linking them together and the parameters on the TRANSMIT
SETTINGS page are replaced by a message stating that the CTS 710
is in Through Mode (see Figure 3-25).

To take the CTS 710 out of Through Mode:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT TRANSMIT Tx/Rx Settings Independent
SETTINGS
Coupled
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Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT TRANSMIT Tx/Rx Settings Independent
SETTINGS
Coupled
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Setting SDHSONET Transmit Parameters

m  SelectBITS to use the clock signal from an external BITS
reference. Attach the external BITS reference to the BITS
connector on the rear panel.

Setting the Transmit Level

To specify the transmit level for electrical signals:

Setting SDHSONET Transmit Parameters

m  SelectBITS to use the clock signal from an external BITS
reference. Attach the external BITS reference to the BITS
connector on the rear panel.

Setting the Transmit Level

To specify the transmit level for electrical signals:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT TRANSMIT Transmit Level High
SETTINGS
XConnect

m  SelectHigh to set the line level to high.

m  SelectXConnectto set the line level to the cross-connect level.

Setting the Signal Structure

If you are transmitting an STS-3, OC-3, or OC-12 signal, you can
specify whether the signal consists of STS-1 payloads or STS-3c
payloads.

CTS 710 SONET Test Set User Manual
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Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT TRANSMIT Transmit Level High
SETTINGS
XConnect

m  SelectHigh to set the line level to high.

m  SelectXConnectto set the line level to the cross-connect level.

Setting the Signal Structure

If you are transmitting an STS-3, OC-3, or OC-12 signal, you can
specify whether the signal consists of STS-1 payloads or STS-3c
payloads.
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Setting SDHSONET Transmit Parameters

Setting the Payload Mapping

To set the payload mapping:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

TRANSMIT TRANSMIT Mapping Bulk Fill
SETTINGS No Mapping

(Equipped)

Bulk Fill
No Mapping
(Unequipped)

DS3
VT 1.5 Async

NOTE. Some payload mappings require options that might not be
installed in your CTS 710. Depending on the mapping you choose,
you might need to set additional parameters.

m  SelectBulk Fill No Mapping (Equipped) to fill the whole
SPE with the test pattern specified and set the C2 byte to 1.

m  SelectBulk Fill No Mapping (Unequipped) to fill the whole
SPE with the test pattern specified and set the C2 byte to 0.
An all-zeros pattern is the recommended test pattern for
unequipped SPEs.

m  SelectVT 1.5 Asyncto map an externally supplied or an
internally generated DS1 signal to the transmitted signal. See
Mapping a Tributary Signabn page 3-72 for detalils.

m  SelectDS3to map an externally supplied or internally
generated DS3 signal to the transmitted signal Megmping a
Tributary Signalon page 3—72 for details.
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Setting the Payload Mapping

To set the payload mapping:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

TRANSMIT TRANSMIT Mapping Bulk Fill
SETTINGS No Mapping

(Equipped)

Bulk Fill
No Mapping
(Unequipped)

DS3
VT 1.5 Async

NOTE. Some payload mappings require options that might not be
installed in your CTS 710. Depending on the mapping you choose,
you might need to set additional parameters.

m  SelectBulk Fill No Mapping (Equipped) to fill the whole
SPE with the test pattern specified and set the C2 byte to 1.

m  SelectBulk Fill No Mapping (Unequipped) to fill the whole
SPE with the test pattern specified and set the C2 byte to 0.
An all-zeros pattern is the recommended test pattern for
unequipped SPEs.

m  SelectVT 1.5 Asyncto map an externally supplied or an
internally generated DS1 signal to the transmitted signal. See
Mapping a Tributary Signabn page 3-72 for detalils.

m  SelectDS3to map an externally supplied or internally
generated DS3 signal to the transmitted signal Megaping a
Tributary Signalon page 3—72 for details.
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Setting SDHSONET Transmit Parameters

Tek Measurements Stopped

TRANSMIT

[@’}STS%
®I5T5-3

CHOICES

Transmit Rate .... . S§TS-3 Bulk Fill

Transmit Clock. . Internal &33{';55&)”9

Transmit Level .. . Cross Connect i
Bulk Fill

. 3 x5TS-1

Signal Structure ..
1

STS Under Test .

Mo Mapping

VT 1.5 Floating Async VT1.5

Mapping ...

VT Under Test ... . #1(Group 1,VT 1) Async
Payload ... . DS1 Unframed

Test Pattern PRBS 223 -1 Ds3
Background Pattern ... QRSS 2A20-1

Tx/RX Settings ...ocemeeenns Coupled

(Unequipped)

EIARNEa = A LARMS | & TIMING

ERRORS FOINTERS APS TRANSPORT FATH
COMMANDS| OVERHEAD

OVERHEAD

Figure 3-26: Mapping a Tributary Signal

To configure the CTS 710 for mapping a signal:

1. Set the mapping as follows:

Setting SDHSONET Transmit Parameters

Tek Measurements Stopped

TRANSMIT

[@’}STS%
®I5T5-3

CHOICES

Transmit Rate ...... . S§TS-3 Bulk Fill

Transmit Clock ... . Internal &33{';;’55?9

Transmit Level ... Cross Connect .
Bulk Fill

Signal Structure .
STS Under Test ...

3 x5TS-1
.1

Mo Mapping

Mapping ... Ml VT1.5 Floating Async VT1.5
VT Under Test ~#1 (Group 1,VT 1) Async
Payload ... . D51 Unframed

DSs3

Test Pattern
Background Pattern

Tx/Rx Settings ...........

wu PRBS 2023 -1
............ QR55 2a20-1

............ Coupled

(Unequipped)

ERRORS
& ALARMS

FOINTERS

&pPs  |TRanSPORT|  PATH
&TIMING |COMMANDS| OVERHEAD | OVERHEAD

Figure 3-26: Mapping a Tributary Signal

To configure the CTS 710 for mapping a signal:

1. Set the mapping as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT TRANSMIT Mapping VT 1.5 Async
SETTINGS
DS3

m SelectVT 1.5 to specify VT1.5 Floating Asynchronous
mapping. An externally supplied or internally generated DS1
signal is mapped into the selected VT under test while the
other 27 VTs contain a background pattern.

m  SelectDS3to map an externally supplied or internally
generated DS3 signal to the transmitted signal.

CTS 710 SONET Test Set User Manual

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT TRANSMIT Mapping VT 1.5 Async
SETTINGS
DS3

m  SelectVT 1.5 to specify VT1.5 Floating Asynchronous
mapping. An externally supplied or internally generated DS1
signal is mapped into the selected VT under test while the
other 27 VTs contain a background pattern.

m  SelectDS3to map an externally supplied or internally
generated DS3 signal to the transmitted signal.
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Setting SDHSONET Transmit Parameters

m SelectDS3 Ext Addto map a DS3 signal, connected to the
DS3 Input connector on the CTS 710 front panel, into the STS
payload.

m SelectDS3 Unframedto map an internally generated,
unframed DS3 signal into the STS payload.

m  SelectDS3 C-hitto map an internally generated DS3 signal,
with C-bit framing, into the payload of the selected virtual
tributary.

m SelectDS3 M13to map an internally generated DS3 signal,
with M13 framing, into the payload of the selected virtual
tributary.

Setting the Test Pattern
You can select a test pattern to transmit in the SPE.

To specify the test pattern to transmit:

Setting SDHSONET Transmit Parameters

m SelectDS3 Ext Addto map a DS3 signal, connected to the
DS3 Input connector on the CTS 710 front panel, into the STS
payload.

m SelectDS3 Unframedto map an internally generated,
unframed DS3 signal into the STS payload.

m  SelectDS3 C-hitto map an internally generated DS3 signal,
with C-bit framing, into the payload of the selected virtual
tributary.

m SelectDS3 M13to map an internally generated DS3 signal,
with M13 framing, into the payload of the selected virtual
tributary.

Setting the Test Pattern
You can select a test pattern to transmit in the SPE.

To specify the test pattern to transmit:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TRANSMIT TRANSMIT Test Pattern as appropriate
SETTINGS

m Selectl in 8to set the test pattern to 01000000.

m  Select3 in 24to set the test pattern to
01000100 00000000 00000100.

m SelectUser Word 8 bit, User Word 16 bit, or User Word
24 bit to set a test pattern different from the preset choices. If
you choose User Word, the test pattern description changes to
display the byte selected.

CTS 710 SONET Test Set User Manual

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TRANSMIT TRANSMIT Test Pattern as appropriate
SETTINGS

m Selectl in 8to set the test pattern to 01000000.

m  Select3 in 24to set the test pattern to
01000100 00000000 00000100.

m SelectUser Word 8 bit, User Word 16 bit, or User Word
24 bit to set a test pattern different from the preset choices. If
you choose User Word, the test pattern description changes to
display the byte selected.
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Setting SDHSONET Transmit Parameters

Tek Measurements Stopped = 0C-1
® 0Cc-1
TRANSMIT
CHOICES
Transmit Rate oC-1 Set to
Transmit Clock ... Internal 00000000
. Set to
Signal Structure .. . 1 x5TS5-1 11111111
STS Under Test ... 1 [
Mapping ... . VT1.5 Floating Async Default
VT Under Test #1 (Group 1,VT 1) 10701010
Payload D51 Unframed
Test Pattern .... B 00000000 EDIT BYTE
Background Pattern . QRSS52A20-1 E—
Tx/Rx Settings ... . Independent Predefined
Patterns

ERRORS POINTERS APS TRA&NSPORT) PATH
&ALARMS | &TIMING |COMMAMNDS| OVERHEAD | OVERHEAD

Figure 3-27: Editing the User Word Byte

Setting Overhead Bytes

To stress test a network, you sometimes need to simulate errors or
alarms. Use the controls on the ERRORS & ALARMS page of the
TRANSMIT menu to simulate errors or alarms. As an alternative,

you can edit the transport overhead and path overhead bytes directly

to simulate errors, alarms, and create other stress conditions. This
section describes how to use the TRANSPORT OVERHEAD and
PATH OVERHEAD pages to edit overhead bytes.

How to Edit an Overhead Byte

The following procedure applies to editing either transport overhead
or path overhead bytes. Transport overhead is given as an example.

CTS 710 SONET Test Set User Manual . ) 3-77
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Tek Measurements Stopped = 0C-1
& 0c-1
TRANSMIT
CHOICES
Transmit Rate .. 0C-1 Set to
Transmit Clock ... . Internal 00000000
. Set to
Signal Structure .. . 1 xSTS-1 11111111

STS Under Test ... 1 I

Mapping ... . VT1.5Floating Async Default

VT Under Test #1 (Group 1,VT 1) 10101010

Payload e D37 Unframed

Test Pattern ... . EDIT BYTE

Background Pattern . QRSS524A20-1 —

Tx/Rx Settings ..... . Independent Predefined
Patterns

ERRORS POINTERS APS TRA&NSPORT| PATH
&ALARMS | & TIMING |COMMANDS| OVERHEAD | OVERHEAD

Figure 3-27: Editing the User Word Byte

Setting Overhead Bytes

To stress test a network, you sometimes need to simulate errors or
alarms. Use the controls on the ERRORS & ALARMS page of the
TRANSMIT menu to simulate errors or alarms. As an alternative,
you can edit the transport overhead and path overhead bytes directly
to simulate errors, alarms, and create other stress conditions. This
section describes how to use the TRANSPORT OVERHEAD and
PATH OVERHEAD pages to edit overhead bytes.

How to Edit an Overhead Byte

The following procedure applies to editing either transport overhead
or path overhead bytes. Transport overhead is given as an example.
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Setting SDHSONET Transmit Parameters

Tek Measurements Stopped = 0C-1
@ oc-1
TRANSMIT
CHOICES
Transmitting OC-1  with ST5-1 # 1 under test Reset
Showing Overhead for ... STS-1 #1 Overhead
External Add .. None
Set to
10101010
Calumn 1 Column 2 Calumn 3
Bytes you can at: [TT710110| 42 [00101000] ¢1: 00000001
never edit Bl |swxwxxxxxx| El: (00000000 F1. |00000000 Set to
QU loonennng| oz [00000000| 03 |00000000( | TTHINTTT - ~op o0t et
HY, HZ s i % s H3 | o b —
B2) K a1s seT DA s Default because
D4a: |Juuouui0 D5 |uoouuLi0 D& |00000000 i
00000000
72 byte D7: |00000000 Ds: |{00000000 D& |00000000 alarm s set
D10:/00000000 —T U UUUL U= D12:/00000000
selected to = sosoescoe(C 22 [ERAERREW)D £z 00000000

EDIT BYTE

edit

TRANSMIT ERRORS FOINTERS APS ORT FATH
SETTINGS | &ALARMS | &TIMING |COMMANDS|[REMISHEILISE OV ERHEAD

Figure 3-28: Editing the Z2 Transmit Overhead Byte

There are several ways to edit the byte:

m SelectReset Overheado set all bytes in the overhead to
their individual default values. However, Reset Overhead

does not remove simulated error conditions that have been

set using controls in the ERRORS & ALARMS page.

A simulated error condition overrides the default value of the

overhead byte that signals that particular error condition.

B SelectDefault (XXXXXXXX) to set the selected byte to its
default value. The specific default value depends on the
selected byte and on the rate and structure of the signal.

m SelectEDIT BYTE to define the byte as a value different
from the preset choices.

4. To edit the selected byte to a value of your choice:

Setting SDHSONET Transmit Parameters

Tek Measurements Stopped = 0C-1
@ oCc-1
TRANSMIT
CHOICES
Transmitting OC-1  with ST5-1 # 1 under test Reset
Showing Overhead for ... STS—1 #1 Overhead
External Add ... None
Set to
10101010
Calumn 1 Column 2 Column 3
Bytes you can a1 [T1110110| 2 [D0101000] c1: [DD0O000O1
never edit Bl: |xxxwxxxx| El: (00000000 F1: [00000000 Set to
Qi lonoeennng| oz [00000000| 03 |00000000| | TTHINTTT - ~op oot ot
HY, HZ Ao e o % s H3 | o deoedeo e —
B2) kCals seT DA e Default because
D4: |Juuouui0 Ds: |uuouou00 D& |00000000 i
00000000
72 byte D7: |00000000 Ds: |{00000000 D& |00000000 alarm s set
D10:/00000000 — T UUUUL U= D12:|00000000
selected to = sosoasce( 22 [ERAEREEW)D £z 00000000

EDIT BYTE

edit

TRANSMIT ERRORS FOINTERS APS OR
SETTINGS | &ALARMS | & TIMING |COMMANDS|[EEXISHEILRE O\ ERHEAD

Figure 3-28: Editing the Z2 Transmit Overhead Byte

There are several ways to edit the byte:

m  SelectReset Overheado set all bytes in the overhead to
their individual default values. However, Reset Overhead
does not remove simulated error conditions that have been
set using controls in the ERRORS & ALARMS page.

A simulated error condition overrides the default value of the
overhead byte that signals that particular error condition.

B SelectDefault (XXXXXXXX) to set the selected byte to its
default value. The specific default value depends on the
selected byte and on the rate and structure of the signal.

m SelectEDIT BYTE to define the byte as a value different
from the preset choices.

4. To edit the selected byte to a value of your choice:

Press Menu
Button

Select Menu
Page

Highlight
Parameter

Select Choice

EDIT BYTE

CTS 710 SONET Test Set User Manual

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
EDIT BYTE
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Setting SDHSONET Transmit Parameters

Table 3-7: Choices for Bits 5, 6, and 7 of the V5 Byte

Choice

Unequip (000)

Equipped (001)

Async (010)

Bit-Sync (011)

Byte-Sync (100)

Reserved (101)

TSS4 (110)

VT-AIS

Bytes You Cannot Edit

Certain bytes in the transport overhead and path overhead cannot be
edited in the TRANSPORT OVERHEAD or PATH OVERHEAD
pages. These uneditable bytes have calculated values that are based
on the payload and signal structure (see Table 3-8).

Table 3-8: Overhead Bytes That Cannot Be Edited

Overhead Byte Function

B1 Section level parity byte
B2 Line level parity byte

B3 Path level parity byte

Gl Path status

H1, H2, H3 Identify location of payload
H4 Multiframe indicator
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Table 3-7: Choices for Bits 5, 6, and 7 of the V5 Byte

Choice

Unequip (000)

Equipped (001)

Async (010)

Bit-Sync (011)

Byte-Sync (100)

Reserved (101)

TSS4 (110)

VT-AIS

Bytes You Cannot Edit

Certain bytes in the transport overhead and path overhead cannot be

edited in the TRANSPORT OVERHEAD or PATH OVERHEAD

pages. These uneditable bytes have calculated values that are based

on the payload and signal structure (see Table 3-8).

Table 3-8: Overhead Bytes That Cannot Be Edited

Overhead Byte

Function

B1 Section level parity byte
B2 Line level parity byte

B3 Path level parity byte

Gl Path status

H1, H2, H3 Identify location of payload
H4 Multiframe indicator
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Setting SDHSONET Transmit Parameters

consisting of ASCII characters (rather than the ones and zeros used
to edit the other overhead bytes).

To edit the J1 Path Trace Byte:
1. Display the Path Trace Byte as follows:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TRANSMIT PATH J1 byte Reset Overhead

OVERHEAD

Null Trace
Default Trace
User Trace
EDIT TRACE

The text string USER is shown in place of the actual byte value.
There are five ways you can change the Path Trace message.

m  SelectReset Overheado set all bytes in the path overhead to
their default values.

NOTE. Reset Overhead does not remove simulated error conditions
that have been set using controls in the ERRORS & ALARMS page.

m SelectNull Trace to set all the J1 bytes in the string to the
null character.

m SelectDefault Trace to set the J1 byte string to the default
string “Tektronix CTS 710 SONET Test Set, hello how are
you?”

m  SelectUser Traceto set the J1 byte string to a string you can
enter using the EDIT TRACE function.

m  SelectEDIT TRACE to define your own text string.

2. SelectEDIT TRACE to edit the path trace message (see
Figure 3-30).
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consisting of ASCII characters (rather than the ones and zeros used
to edit the other overhead bytes).

To edit the J1 Path Trace Byte:
1. Display the Path Trace Byte as follows:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TRANSMIT PATH J1 byte Reset Overhead

OVERHEAD

Null Trace
Default Trace
User Trace
EDIT TRACE

The text string USER is shown in place of the actual byte value.
There are five ways you can change the Path Trace message.

m  SelectReset Overheado set all bytes in the path overhead to
their default values.

NOTE. Reset Overhead does not remove simulated error conditions
that have been set using controls in the ERRORS & ALARMS page.

m SelectNull Trace to set all the J1 bytes in the string to the
null character.

m  SelectDefault Trace to set the J1 byte string to the default
string “Tektronix CTS 710 SONET Test Set, hello how are
you?”

m  SelectUser Traceto set the J1 byte string to a string you can
enter using the EDIT TRACE function.

m SelectEDIT TRACE to define your own text string.

2. SelectEDIT TRACE to edit the path trace message (see
Figure 3-30).
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Setting SDHSONET Transmit Parameters

2. To configure the CTS 710 to add the external data bytes:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT TRANSPORT External Add None
OVERHEAD
D1-D3
D4-D12
F1

Setting SDHSONET Transmit Parameters

2. To configure the CTS 710 to add the external data bytes:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT TRANSPORT External Add None
OVERHEAD
D1-D3
D4-D12
F1

SelectNoneif you do not want to add external data.

SelectD1-D3to add data, generated by an external protocol
analyzer, to the D1-D3 bytes of the DCC.

SelectD4-D12to add data, generated by an external protocol
analyzer, to the D4-D12 bytes of the DCC.

SelectNoneif you do not want to add external data.

SelectD1-D3to add data, generated by an external protocol
analyzer, to the D1-D3 bytes of the DCC.

SelectD4-D12to add data, generated by an external protocol
analyzer, to the D4-D12 bytes of the DCC.

m  SelectF1 to add data, generated by an external protocol
analyzer, to the F1 byte of the DCC.

As soon as you select which bytes to add data to, the CTS 710

displays the words EXT ADD as the value for the selected bytes (see

Figure 3-31).
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m  SelectF1 to add data, generated by an external protocol
analyzer, to the F1 byte of the DCC.

As soon as you select which bytes to add data to, the CTS 710
displays the words EXT ADD as the value for the selected bytes (see

Figure 3-31).
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Tek Measurements Stopped

TRANSMIT

@ STS-1
@@= 5T5-1

CHOICES
Transmitting STS-1  with STS-1 # 1 under test

Overhead View ... STS Path Overhead None
External Add ..o F2 User Byte

D1-D3
Path Overhead Path Trace Message

11 |USER

B3i [ ko ko ke ko Da-D12

€z |00000010

a1

F2: F1

H4:

Z3: (00000000

Z4: (00000000

zs: 00000000 F2

SETTINGS | &ALARMS | & TIMING

COMMANDS| OVERHEAD

lTRANSMITl ERRORS JPO\NTERSJ aPs lTRANSPORTM

Figure 3-32: Adding Data into the User Channel
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Setting Tributary Signal Transmit
Parameters

This section describes how to set the transmit rate, transmit clock,
line code, framing, and test pattern for a tributary signal.

Steps for Setting Parameters

The sequence of steps for setting transmit parameters varies
depending on the type of signal to be transmitted. Figure 3—-33 shows
the sequence of steps required to set the transmit parameters for a
tributary signal (for example, DS3).

Set Set Set Transmit Set Set Test
Rate Clock Line Code Framing Pattern

Figure 3-33: Sequence for Setting Tributary Signal Parameters
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Setting Tributary Signal Transmit
Parameters

This section describes how to set the transmit rate, transmit clock,
line code, framing, and test pattern for a tributary signal.

Steps for Setting Parameters

The sequence of steps for setting transmit parameters varies
depending on the type of signal to be transmitted. Figure 3—-33 shows
the sequence of steps required to set the transmit parameters for a
tributary signal (for example, DS3).

Set Set Set Transmit Set Set Test
Rate Clock Line Code Framing Pattern

Figure 3-33: Sequence for Setting Tributary Signal Parameters
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Setting Tributary SignalPDH Transmit Parameters

After they are coupled, any change you make to a parameter on the
TRANSMIT SETTINGS page will also be made to the correspond-
ing setting in the RECEIVE SETTINGS page of the RECEIVE
menu. The inverse is also true.

Available tributary

Transmit rates
Tek Measurements Stopped \
TRANSMIT
Transmit Rate D53
Transmit Clock ... Internal oc-12
Line Clock Offset ................. Oppm /
Transmit Line Code ... B32S
Framing ...ooeeeeeneeivenen D53 Unframed
Test PAttern ..o PRBS 2A23-1
TX/RK SELINGS coooreerresrrrs Independent ~more-
2of2

ERRORS FOINTERS APS TRANSPORT FATH
& ALARMS | & TIMING [COMMAMDS| OVERHEAD | OVERHEAD

Figure 3-34: Tributary Transmit Rates

To couple the transmit and receive settings together from the
TRANSMIT SETTINGS page:

Setting Tributary SignalPDH Transmit Parameters

After they are coupled, any change you make to a parameter on the
TRANSMIT SETTINGS page will also be made to the correspond-
ing setting in the RECEIVE SETTINGS page of the RECEIVE
menu. The inverse is also true.

Available tributary

Transmit rates
Tek Measurements Stopped \
TRANSMIT

Transmit Rate

Transmit Clock ...
Line Clock Offset

DS3

0oc-12
Internal
Oppm /

Transmit Line Code ......... B32S

Framing ....ooocemeneeivonen D53 Unframed

Test PAttern ... PRBS 2n23-1

TX/RK SELINGS cooorerresrrrs Independent ~more-
2of2

ERRORS FOINTERS APS TRANSPORT PATH
& ALARMS | &TIMING |[COMMAMDS| OVERHEAD | OVERHEAD

Figure 3-34: Tributary Transmit Rates

To couple the transmit and receive settings together from the
TRANSMIT SETTINGS page:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TRANSMIT TRANSMIT Tx/Rx Settings Coupled
SETTINGS

CTS 710 SONET Test Set User Manual

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TRANSMIT TRANSMIT Tx/Rx Settings Coupled
SETTINGS
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Setting Tributary SignalPDH Transmit Parameters

m  SelectRecoveredto use the clock recovered from an incoming
signal.

m  SelectExternal BITS to use the clock signal from an external
BITS reference. Attach the external BITS reference to the BITS
connector on the rear panel.

m  SelectExternal DSnto use an external DS1/DS3 clock. Attach
the clock to the external clock connector located on the rear
panel.

Setting the Line Clock Offset

To specify the line clock offset:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT TRANSMIT Line Clock Offset | Max +100ppm
SETTINGS
Stress +1.0ppm
Stress —-1.0ppm
USER DEFINED

m SelectUSER DEFINED to specify a clock offset different from
the preset choices.

Setting the Transmit Line Code

To specify the transmit line code for the tributary signal:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice
TRANSMIT TRANSMIT Transmit Line as appropriate
SETTINGS Code

CTS 710 SONET Test Set User Manual . ) 393
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Setting Tributary SignalPDH Transmit Parameters

m  SelectRecoveredto use the clock recovered from an incoming
signal.

m  SelectExternal BITS to use the clock signal from an external
BITS reference. Attach the external BITS reference to the BITS
connector on the rear panel.

m  SelectExternal DSnto use an external DS1/DS3 clock. Attach
the clock to the external clock connector located on the rear
panel.

Setting the Line Clock Offset

To specify the line clock offset:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT TRANSMIT Line Clock Offset | Max +100ppm
SETTINGS
Stress +1.0ppm
Stress -1.0ppm
USER DEFINED

m SelectUSER DEFINED to specify a clock offset different from
the preset choices.

Setting the Transmit Line Code

To specify the transmit line code for the tributary signal:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT TRANSMIT Transmit Line as appropriate
SETTINGS Code
CTS 710 SONET Test Set User Manual 3-93

Guaranteed | (888) 88-SOURCE | www.artisantg.com



[enue JasN 189S 181 13INOS 0TZ S1O

‘Buiwrely

awrelpadns yum reubis e jwsuel oya) 4S TSA10919S =

‘Buiwrel) Inoyum [euBis e lwsuel] ojpawelun TSA09IS =

[enue 1asN 189S 181 13INOS 0TZ S1O

‘Buiwrely

awrelpadns yum eubis e jwsuel oXya) 4S TSA10919S =

‘Buiwrel) Inoyum [eubis e lwsuel] ojpawelun TSA09IS =

453 1Sa 453 1Sa
(va) 4s 180 (¥Q) 4S 1SQ
SONILLAS SONILLAS
pawelun 78a Buiwrel LINSNVYL LINSNVYL paweyun 78a Buiwreld LINSNVYL LINSNVYL
8210yD 199]8S Ja1aweled abed uonng 82104D 19318S Jalaweled abed uonng
6IybdIH Nua 108]9S Nual\ Ssald 6IybdIH nua\ 1089S Nual\ Ssald

¥6—€

:reubis TSQ ® 10} Buiwely ayl 189S 01 :leubis TSQ e Joj Buiwely ay) 18s 01

"a1el JWsuUeRI) Pa1ds|as ay) uo puadap ajge|reAe sadloyd Buiwel) ayL "a1el JWsueRI) Pa1ds|as ay) uo puadap ajge|reAe sadloyd Buiwel) ayL

Buiwelq ay1 buiApoads Buiwelq ay1 buiAjoads
Szged €sd Szged €sda
Sz8d Sz8d
INY 1sd INV 1sd
3|qe|IeAY SBp0) aulT aley Jwsuel| 3|qe|IeAY SBp0) aul aley Jwsuel|

$ap0D aul aley AreInquy :0T—¢ a|qel Sep0D auIT aley Areinquy :0T—¢ el

‘0T—¢€ slgel ul pais]|
ale sarel palrIDoSSe JIay) pue S3P09 aul| 3|ge|ieAr oy ‘arel lwsuel
pa103]as ay1 uo spuadap UONIB|S 10} B|qe|IeAR 3P0 Bul| BYL

‘0T—¢€ slgel ul pais]|
ale salel palrIDoSSe JIay) pue S3P09 aul| 3|ge|ieAr ay | ‘arel lwsuel
pa103|9s ay) Uo spuadap UoNI8|S 0} B|qe|ieAR 3P0 Bul| 8YL

‘alel £5Q 2y} 10}
apo2 aul| ajgejreAe Ajuo ays si (Uonnsgns o01azZ-¢ Areuid) SZegd m

"ajel €50 Y1 Joj
apod aul| a|qejreAe Ajuo ayy si (Uonnsgns o1az-€ Areuig) Szegd =
‘uonnNsgns 0iaz-g Areulg 0] 8p0od aul| 8yl 18S 01S7Z809|9S = ‘uonnlNsqns 01az-g Areuig 0] apod aul| 3y 18S 01S7Z8H109|19S m

"UOISIBAU| YJB\ 81BUIB]Y O] 9P02 38Ul 81 18S 01 |AVI09|9S m "UOISISAU| YJe\ 81eulal|y 01 8p02 aul| 3Y118S 01 |NVI0919S =

slalaweled jwsuel] HAdeubis Areingul Bumes slajaweled nwsuell Hadreubis Areingul bumes

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Setting Tributary SignalPDH Transmit Parameters

m  SelectDS1 ESFto transmit a signal with Extended Superframe

framing.

To set the framing for a DS3 signal:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT TRANSMIT Framing DS3 Unframed
SETTINGS
DS3 C-hit
DS3 M13

m  SelectDS3 Unframedto transmit a signal without framing.

m  SelectDS3 C-hitto transmit a signal with C—bit framing.

m  SelectDS3 M13to transmit a signal with M13 framing.

CTS 710 SONET Test Set User Manual

Setting Tributary SignalPDH Transmit Parameters

m  SelectDS1 ESFto transmit a signal with Extended Superframe

framing.

To set the framing for a DS3 signal:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT TRANSMIT Framing DS3 Unframed
SETTINGS
DS3 C-hit
DS3 M13

m  SelectDS3 Unframedto transmit a signal without framing.

m  SelectDS3 C-hitto transmit a signal with C—bit framing.

m SelectDS3 M13to transmit a signal with M13 framing.
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Setting Tributary SignalPDH Transmit Parameters

Setting Tributary SignalPDH Transmit Parameters

If you select User Word 8 bit/16 bit/24 bit for the test pattern, set the

value of the User Word as follows:

1. Set the contents of the User Word as follows:

If you select User Word 8 bit/16 bit/24 bit for the test pattern, set the

value of the User Word as follows:

1. Set the contents of the User Word as follows:

Press Menu Select Menu Highlight Press Menu Select Menu Highlight
Button Page Parameter Select Choice Button Page Parameter Select Choice
Test Pattern Set to 00000000 Test Pattern Set to 00000000
Set to 11111111 Set to 11111111
Default 10101010 Default 10101010
EDIT BYTE/ EDIT BYTE/
Edit XX bits Edit XX bits
2. SelectEDIT BYTE/Edit XX bits to specify a value different 2. SelectEDIT BYTE/Edit XX bits to specify a value different
from the preset choices (see Figure 3-35). from the preset choices (see Figure 3-35).
3. SelectPredefined Patternsif you decide to use the standard 3. SelectPredefined Patternsif you decide to use the standard
patterns. patterns.
4. SelectDONE when you are finished editing the byte. 4. SelectDbONE when you are finished editing the byte.
Tek Measurements Stopped %—_’ DS3 Tek Measurements Stopped %—_’ DS3
& TRANSMIT - & TRANSMIT =
TRANSMIT TRANSMIT
Transmit Rate DS3 Set to Transmit Rate .....coveeeeenees DS3 Set to
Transmit Clock . . Internal 00000000 Transmit Clock ... . Internal 00000000
Line Clock Offset ... .. Oppm - Line Clock Offset Oppm -
L Set to o Set to
Transmit Line Code ............. B32S 11111111 Transmit Line Code ... B32ZS 11111111
FrAMING e ssesseeeesssien DS3 Unframed Default FRAMING e sseseeesesssen DS3 Unframed Default
10101010 10701010
TeSt PAtern .o EDITBYTE EDITBYTE
TX/RK SELEINGS cooorerresrers Independent Predefined TX/RK SELEINGS coorrevrresrrr Independent Predefined
Patterns Patterns

ERRORSJ\PDINTERSI APS ITRANSPDRTJ\ PATH J
C

ERRORS POINTERS APS TRANSPORT PATH
S ALARMS | &TIMING |[COMMANDS| OVERHEAD | OVERHEAD C

&ALARMS | &TIMING |[COMMAMDS| OVERHEAD | OVERHEAD

SETTINGS

Figure 3-35: Editing the User Word Figure 3-35: Editing the User Word
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./
Setting SONET Receive Parameters

This section describes how to manually set the receive line rate,
define the STS under test, set the payload mapping and content,
check the received optical signal power, and view the overhead
bytes.

The CTS 710 SONET Test Set contains independent transmit and
receive modules. One set of parameters controls the transmit module
and a separate set controls the receive module. You can set the
receive parameters independent of the transmit parameters or you
can choose to link them to the transmit settings.

Pressing AUTOSCAN sets the receive parameters automatically
based on the received signal.

Steps for Setting Parameters

Set

Rate

The sequence of steps for setting receive parameters varies with the
type of signal to be received. Figure 3—-36 shows the sequence of
steps required to set the receive parameters for a SONET signal
without demapping a tributary signal. Figure 3—37 shows the steps
required to set the receive parameters for a SONET signal when
demapping a tributary signal. See page 3-89 for details on setting
tributary signal parameters (for example DS3).

Set Signal Specify STS Set Set Test
Structure Under Test Mapping Pattern

Figure 3-36: Sequence for Setting SONET Signal Parameters

CTS 710 SONET Test Set User Manual

./
Setting SONET Receive Parameters

This section describes how to manually set the receive line rate,
define the STS under test, set the payload mapping and content,
check the received optical signal power, and view the overhead
bytes.

The CTS 710 SONET Test Set contains independent transmit and
receive modules. One set of parameters controls the transmit module
and a separate set controls the receive module. You can set the
receive parameters independent of the transmit parameters or you
can choose to link them to the transmit settings.

Pressing AUTOSCAN sets the receive parameters automatically
based on the received signal.

Steps for Setting Parameters

Set

Rate

The sequence of steps for setting receive parameters varies with the
type of signal to be received. Figure 3—-36 shows the sequence of
steps required to set the receive parameters for a SONET signal
without demapping a tributary signal. Figure 3—37 shows the steps
required to set the receive parameters for a SONET signal when
demapping a tributary signal. See page 3-89 for details on setting
tributary signal parameters (for example DS3).

Set Signal Specify STS Set Set Test
Structure Under Test Mapping Pattern

Figure 3-36: Sequence for Setting SONET Signal Parameters
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Setting SONETSDH Receive Parameters

Available SONET
Receive Rates

Tek Measurements Stopped = 0C-1
@ oc-1
RECEIVE

Receive Rate .....ccoeces 0C-1

Signal Structure
STS Under Test
(LU o] 11 L [

Test Pattern e PRBS 2423 -1

Tx/RX Settings ..o Independent

RECEIVE SIGNAL  [TRANSPORT FPATH
SETTINGS STATUS |OWERHEAD | OVERHEAD

Figure 3-38: SONET Receive Rates

Independent Receive and Transmit Settings

Generally, you can set the receive and transmit settings independent-
ly. For example, you can receive an electrical signal at the STS-1
rate while simultaneously transmitting an optical signal at the OC-3
rate.

However, when working with tributary signals, the receive and
transmit parameters are not completely independent. You cannot
receive a DS1 signal and transmit a DS3 signal. When working with
tributary signals, you must set the mapping for receive and transmit
to the same value or Bulk Fill No Mapping . For example, you

can receive a DS1 signal and transmit an OC-12 signal, but you must
set the mapping of the transmitted signal to eiwek Fill No

Mapping or DSZ; it cannot be set to DS3.

Coupling Receive and Transmit Settings

If your application requires that the receive settings and transmit
settings be identical, you can save time by coupling them together.
After they are coupled, any change you make to a parameter on the

CTS 710 SONET Test Set User Manual
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Setting SONETSDH Receive Parameters

Available SONET
Receive Rates

Tek Measurements Stopped = 0C-1
®= oc-1
RECEIVE

Receive Rate .....cooeeees 0C-1

Signal Structure
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(LU o] 11 o R

Test Patlern . PRBS 2423 -1

Tx/RX Settings .. Independent

RECEIVE SIGNAL  [TRANSPORT PATH
SETTINGS STATUS |OWERHEAD | OVERHEAD

Figure 3-38: SONET Receive Rates

Independent Receive and Transmit Settings

Generally, you can set the receive and transmit settings independent-
ly. For example, you can receive an electrical signal at the STS-1
rate while simultaneously transmitting an optical signal at the OC-3
rate.

However, when working with tributary signals, the receive and
transmit parameters are not completely independent. You cannot
receive a DS1 signal and transmit a DS3 signal. When working with
tributary signals, you must set the mapping for receive and transmit
to the same value or Bulk Fill No Mapping . For example, you

can receive a DS1 signal and transmit an OC-12 signal, but you must
set the mapping of the transmitted signal to eiwek Fill No

Mapping or DSZ; it cannot be set to DS3.

Coupling Receive and Transmit Settings

If your application requires that the receive settings and transmit
settings be identical, you can save time by coupling them together.
After they are coupled, any change you make to a parameter on the
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Setting SONETSDH Receive Parameters Setting SONETSDH Receive Parameters

NOTE. When the incoming line rate changes, a valid LOS must occur
between the old and new line rates; otherwise, the CTS 710 might
lose pattern lock and display an LOS or LOF status. If this occurs,
reselect the correct Receive line rate after the change or initiate a
valid LOS (for example, disconnect and reconnect the received signal
or assert LOS at the source).

NOTE. When the incoming line rate changes, a valid LOS must occur
between the old and new line rates; otherwise, the CTS 710 might
lose pattern lock and display an LOS or LOF status. If this occurs,
reselect the correct Receive line rate after the change or initiate a
valid LOS (for example, disconnect and reconnect the received signal
or assert LOS at the source).

Setting the Receive Level

To specify the receive level for electrical signals:

Setting the Receive Level

To specify the receive level for electrical signals:

Press Menu Select Menu Highlight Press Menu Select Menu Highlight
Button Page Parameter Select Choice Button Page Parameter Select Choice
RECEIVE RECEIVE Receive Level XConnect RECEIVE RECEIVE Receive Level XConnect
SETTINGS SETTINGS
Low Low
High High
Monitor Monitor
m  SelectXConnectto set the line level to the cross-connect level. m  SelectXConnectto set the line level to the cross-connect level.
m  SelectLow to set the line level to low. m SelectLow to set the line level to low.
m  SelectHigh to set the line level to high. m  SelectHigh to set the line level to high.
m  SelectMonitor to set the line level to the monitor level. m  SelectMonitor to set the line level to the monitor level.

Setting the Signal Structure

If you are receiving an STS-3, OC-3 or OC-12 signal, you can
specify whether the signal consists of STS-1 payloads or STS-3c
payloads.

Setting the Signal Structure

If you are receiving an STS-3, OC-3 or OC-12 signal, you can
specify whether the signal consists of STS-1 payloads or STS-3¢
payloads.

CTS 710 SONET Test Set User Manual_ 3103 CTS 710 SONET Test Set User Manual 3-103
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Setting SONETSDH Receive Parameters

To specify the mapping of the received signal:

Press Menu
Button

Select Menu
Page

Highlight
Parameter

Select Choice

RECEIVE

RECEIVE
SETTINGS

Mapping

Bulk Fill
No Mapping
(Equipped)

Bulk Fill
No Mapping

(Unequipped)

DS3
VTL5

NOTE. Some mappings require options that might not be installed in
your CTS 710. Depending on the mapping you choose, you might
need to set additional parameters.

Setting SONETSDH Receive Parameters

To specify the mapping of the received signal:

Press Menu
Button

Select Menu
Page

Highlight
Parameter

Select Choice

RECEIVE

RECEIVE
SETTINGS

Mapping

Bulk Fill
No Mapping
(Equipped)

Bulk Fill
No Mapping

(Unequipped)

DS3
VT15

NOTE. Some mappings require options that might not be installed in
your CTS 710. Depending on the mapping you choose, you might
need to set additional parameters.

m SelectBulk Fill No Mapping (Equipped) to receive an SPE that

is filled with the test pattern specified (on the Test Pattern line)
and where the C2 byte is set to 1.

SelectBulk Fill No Mapping (Unequipped) to receive an SPE
that is filled with the test pattern specified (on the Test Pattern
line) and where the C2 byte is set to 0.

SelectVT 1.5 Asyncto demap a DS1 signal from the received
signal. Se®emapping a Tributary Sign&br details.

CTS 710 SONET Test Set User Manual

SelectBulk Fill No Mapping (Equipped) to receive an SPE that
is filled with the test pattern specified (on the Test Pattern line)
and where the C2 byte is set to 1.

SelectBulk Fill No Mapping (Unequipped) to receive an SPE
that is filled with the test pattern specified (on the Test Pattern
line) and where the C2 byte is set to 0.

SelectVT 1.5 Asyncto demap a DS1 signal from the received
signal. Se®emapping a Tributary Sign&br details.
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Setting SONETSDH Receive Parameters

Demultiplexing a DS1 from a DS3 Mapped in a SONET
Signal (Add/Drop/Test Option Only)

To demultiplex a DS1 signal from a SONET signal that uses DS3

mapping:

1. After setting the SONET signal mapping to DS3—>DS1 Demukx,
specify the DS3 mapping as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
RECEIVE RECEIVE DS3 Framing DS3 C-hit
SETTINGS
DS3 M13

2. Specify the DS1 User Test as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
DS1 Under Test [ DS1#1
DS1 #28
Next
Previous

Setting SONETSDH Receive Parameters

Demultiplexing a DS1 from a DS3 Mapped in a SONET
Signal (Add/Drop/Test Option Only)

To demultiplex a DS1 signal from a SONET signal that uses DS3

mapping:

1. After setting the SONET signal mapping to DS3—>DS1 Demux,
specify the DS3 mapping as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
RECEIVE RECEIVE DS3 Framing DS3 C-hit
SETTINGS
DS3 M13

2. Specify the DS1 User Test as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
DS1 Under Test [ DS1#1
DS1 #28
Next
Previous

SelectDS1 #1to specify the first DS1 signal.
SelectDS1 #28to specify the last DS1 signal.

SelectNext to change the selection to the next higher DS1
signal.

SelectPreviousto change the selection to the next lower DS1
signal.

CTS 710 SONET Test Set User Manual . o 3-107
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SelectDS1 #1to specify the first DS1 signal.
SelectDS1 #28to specify the last DS1 signal.

SelectNext to change the selection to the next higher DS1
signal.

SelectPreviousto change the selection to the next lower DS1
signal.
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Setting SONETSDH Receive Parameters

Setting SONETSDH Receive Parameters

5. Specify the received test pattern as follows:

5. Specify the received test pattern as follows:

Press Menu Select Menu Highlight
Button Page Parameter

Test Pattern

Press Menu Select Menu Highlight
Select Choice Button Page Parameter Select Choice
PRBS Test Pattern PRBS
2/23-1 2/23-1
PRBS PRBS
2/20-1 2/20-1
PRBS PRBS
2M5-1 2M5-1
QRSS QRSS
2/20-1 2/20-1
All Ones All Ones
All Zeros All Zeros
1in8 1in8
3in24 3in24
User Word User Word
8 Bit 8 Bit
User Word User Word
16 Bit 16 Bit
User Word User Word
24 Bit 24 Bit
Unknown Unknown

m  SelectUser Word 8 Bit, User Word 16 Bit, or User Word
24 Bit to receive test patterns different from the preset
choices. If you choose User Word, the test pattern description
changes to show the selected bit pattern. Edit the bits of the

word as needed.

word as needed.

m  SelectUser Word 8 Bit, User Word 16 Bit, or User Word
24 Bit to receive test patterns different from the preset
choices. If you choose User Word, the test pattern description
changes to show the selected bit pattern. Edit the bits of the

m  SelectUnknown when you do not know what test pattern is m  SelectUnknown when you do not know what test pattern is

being transmitted or when the test pattern is not stable.
The demultiplexed DS1 signal will be delivered to the DS1 OUT

connector on the front panel.

CTS 710 SONET Test Set User Manual
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being transmitted or when the test pattern is not stable.

The demultiplexed DS1 signal will be delivered to the DS1 OUT
connector on the front panel.
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Setting SONETSDH Receive Parameters

SelectVT #1 to specify the first virtual tributary.
SelectVT #28to specify the last virtual tributary.

SelectNext to change the selection to the next higher virtual
tributary.

SelectPreviousto change the selection to the next lower
virtual tributary.

Setting SONETSDH Receive Parameters

SelectVT #1 to specify the first virtual tributary.
SelectVT #28to specify the last virtual tributary.

SelectNext to change the selection to the next higher virtual
tributary.

SelectPreviousto change the selection to the next lower
virtual tributary.

7. Specify the payload as follows: 7. Specify the payload as follows:

Press Menu Select Menu Highlight Press Menu Select Menu Highlight
Button Page Parameter Select Choice Button Page Parameter Select Choice
Payload as appropriate Payload as appropriate

SelectDS1 Unframedto demap an unframed DS1 signal or a
DS1 signal whose framing is unknown.

SelectDS1 SF (D4)to demap a DS1 signal (in D4 Super-
frame format) from the payload of the selected virtual
tributary.

SelectDS1 ESFto demap a DS1 signal (in Extended
Superframe format) from the payload of the selected virtual
tributary.

SelectDS3 Unframedto demap an unframed DS3 signal or a
DS3 signal whose framing is unknown.

SelectDS3 C-bitto demap a DS3 signal with C-bit framing.
SelectDS3 M13to demap a DS3 signal with M-13 framing.

SelectDS1 Unframedto demap an unframed DS1 signal or a
DS1 signal whose framing is unknown.

SelectDS1 SF (D4)to demap a DS1 signal (in D4 Super-
frame format) from the payload of the selected virtual
tributary.

SelectDS1 ESFto demap a DS1 signal (in Extended
Superframe format) from the payload of the selected virtual
tributary.

SelectDS3 Unframedto demap an unframed DS3 signal or a
DS3 signal whose framing is unknown.

SelectDS3 C-bitto demap a DS3 signal with C-bit framing.
SelectDS3 M13to demap a DS3 signal with M-13 framing.

Dropping a Tributary Signal

To drop a signal it must be demapped, as described previously, and
you must turn on Tributary Drop.

Dropping a Tributary Signal

To drop a signal it must be demapped, as described previously, and
you must turn on Tributary Drop.
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Setting SONETSDH Receive Parameters

Setting the Test Pattern

To specify the test pattern that will be received:

1. Specify the received test pattern using the following procedure:

Press Menu
Button

Select Menu
Page

Highlight
Parameter

Select Choice

RECEIVE

RECEIVE
SETTINGS

Test Pattern

PRBS
2°23-1

PRBS
2°20-1

PRBS
275-1

PRBS
2"09-1

All Ones
All Zeros
User Word

Unknown

m  SelectUser Word to receive a test pattern different from the
preset choices. If you choose User Word, the test pattern

description changes to User Defined Byte.

m  SelectUnknown when you do not know what test pattern is
being transmitted or when the test pattern is not stable.

2. Select the line containing the byte to set the value of the User

Defined Byte.

3. Select a preset choice or selE&IT BYTE to enter a byte string
different from the preset choices.

When you are finished editing the byte, se[2OINE.
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Setting SONETSDH Receive Parameters

Setting the Test Pattern

To specify the test pattern that will be received:

1. Specify the received test pattern using the following procedure:

Press Menu
Button

Select Menu
Page

Highlight
Parameter

Select Choice

RECEIVE

RECEIVE
SETTINGS

Test Pattern

PRBS
2°23-1

PRBS
2°20-1

PRBS
2715-1

PRBS
2M09-1

All Ones
All Zeros
User Word

Unknown

m  SelectUser Word to receive a test pattern different from the
preset choices. If you choose User Word, the test pattern

description changes to User Defined Byte.

m  SelectUnknown when you do not know what test pattern is
being transmitted or when the test pattern is not stable.

2. Select the line containing the byte to set the value of the User

Defined Byte.

3. Select a preset choice or selE&IT BYTE to enter a byte string
different from the preset choices.

When you are finished editing the byte, se[2OINE.
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Setting SONETSDH Receive Parameters

Tek Measurements Stopped [@#}OC%
®&loc-1

RECEIVE

Expected Receive Rate QC-1

Received Optical Power -7.27dBm

RECEIVE TRANSPORT|  PATH

SETTINGS OVERHEAD | OVERHEAD

Figure 3-40: Displaying Received Optical Power

Viewing Overhead Bytes

This section describes how to use the TRANSPORT OVERHEAD
and PATH OVERHEAD pages to view overhead bytes. The display
updates about once per second to track changes in the overhead. At
any time, you can pause the updating process to analyze the bytes.

Viewing Transport Overhead Bytes
To view transport overhead bytes:

1. Display the transport overhead as follows:

Setting SONETSDH Receive Parameters

Tek Measurements Stopped [@#}OC—1
®loc-1

RECEIVE

Expected Receive Rate 0Cc-1

Received Optical Power —7.27dBm

RECEIVE TR&NSPORT|  PATH

SETTINGS OVERHEAD | OVERHEAD

Figure 3-40: Displaying Received Optical Power

Viewing Overhead Bytes

This section describes how to use the TRANSPORT OVERHEAD
and PATH OVERHEAD pages to view overhead bytes. The display
updates about once per second to track changes in the overhead. At
any time, you can pause the updating process to analyze the bytes.

Viewing Transport Overhead Bytes
To view transport overhead bytes:

1. Display the transport overhead as follows:

Press Menu Select Menu Highlight Press Menu Select Menu Highlight

Button Page Parameter Select Choice Button Page Parameter Select Choice

RECEIVE TRANSPORT none none RECEIVE TRANSPORT none none
OVERHEAD OVERHEAD

If you are receiving a line rate higher than the SONET basic-level
rates STS-1 or OC-1, you must indicate which overhead, at the

If you are receiving a line rate higher than the SONET basic-level
rates STS-1 or OC-1, you must indicate which overhead, at the

STS-1 level, you want to display. STS-1 level, you want to display.
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Setting SONETSDH Receive Parameters

Displaying the V5 Byte
To view the V5 byte:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice
RECEIVE PATH Overhead View VT1.5 Overhead
OVERHEAD

(see Figure 3-41)

Tek Measurements Stopped = 0C-1
®= 0C-1
RECEIVE

CHOICES

Receiving OC-1  with STS—-1# 1 under test STS Path
Overhead VIew ... STS Path Overhead Overhead

External Drop Naone

V5
Pause Control Updates Active Byte
Path Overhead Path Trace Message -
11: |00100000 | ==  Tektronix CTS 710 SONET
B3 Test Set. Hello, how are
cz you? S

H4 11111101
Z3 |00000000
z4: |00000000
Z5:|00000000

RECEIVE SIGNAL  [TRANSPORT
SETTINGS STATUS |OVERHEAD |Esifasala

Figure 3-41: J1 Path Trace Message Received by the CTS 710

Dropping DCC and User Channel Overhead Bytes

You drop the contents of the Data Communications Channel (DCC)
and User Channel to an external protocol analyzer. The data from the
DCC and User Channel is dropped through the Overhead Add/Drop
Port located on the rear panel. 2ggendix Gor detailed

information on the port pin assignments.

To drop data from the DCC:

1. Connect an external protocol analyzer to the CTS 710 using the
Overhead Add/Drop Port on the rear panel of the CTS 710.

CTS 710 SONET Test Set User Manual
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Setting SONETSDH Receive Parameters

Displaying the V5 Byte
To view the V5 byte:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice
RECEIVE PATH Overhead View VT1.5 Overhead
OVERHEAD

(see Figure 3-41)

Tek Measurements Stopped = 0C-1
®= 0C-1
RECEIVE

CHOICES

Receiving OC-1  with STS—-1# 1 under test STS Path
Overhead VIEw ... STS Path Qverhead Overhead
External Drop e NONE -

V5
Byte

Pause Control Updates Active

Path Overhead Path Trace Message

Test Set. Hello, how are
you? G

11111101
: 100000000
100000000

00000000

RECEIVE | sicNaL  |TRansPoRT
SETTINGS | STATUS |OVERHEAD [[aScialdte]

Figure 3-41: J1 Path Trace Message Received by the CTS 710

Dropping DCC and User Channel Overhead Bytes

You drop the contents of the Data Communications Channel (DCC)
and User Channel to an external protocol analyzer. The data from the
DCC and User Channel is dropped through the Overhead Add/Drop
Port located on the rear panel. 2ggendix Gor detailed

information on the port pin assignments.

To drop data from the DCC:

1. Connect an external protocol analyzer to the CTS 710 using the
Overhead Add/Drop Port on the rear panel of the CTS 710.
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Setting SONETSDH Receive Parameters

To drop data from the User Channel:

1. Connect an external protocol analyzer to the CTS 710 using the
Overhead Add/Drop Port on the rear panel of the CTS 710.

Setting SONETSDH Receive Parameters

To drop data from the User Channel:

1. Connect an external protocol analyzer to the CTS 710 using the
Overhead Add/Drop Port on the rear panel of the CTS 710.

2. Configure the CTS 710 to drop the User Channel data byte:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
RECEIVE PATH External Drop None
OVERHEAD (see Figure 3-43)
F2

m  SelectNoneif you do not want to drop the User Channel data.

m SelectF2 to drop the User Channel byte.

Tek Measurements Stopped

= oCc-1
& 0Cc-1

CHOICES

Receiving OC-1 with §TS—-1 # 1 under test
Overhead View STS Path Overhead None
External Drop .... S 2 User Byte
Pause Control Updates Active D1-D3
Path Overhead Path Trace Message
J1: 00110000 | == Tektronix CTS 710 SONET D4-D12
B3 (10011111 Test Set. Helle, how are
cz2: (00000010 you? G
G1: |00000000
Fz |00000000 F1
H4: 111111100
Z3 |00000000
z4: |00000000
25 |00000000 F2

RECEIVE
SETTINGS

SIGNAL
STATUS

TRANSPORT
OVERHEAD |geaviastits]

Figure 3-43: Dropping the User Channel Data Byte
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2. Configure the CTS 710 to drop the User Channel data byte:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
RECEIVE PATH External Drop None
OVERHEAD (see Figure 3-43)
F2

m  SelectNoneif you do not want to drop the User Channel data.

m  SelectF2 to drop the User Channel byte.

Tek Measurements Stopped = 0C-1
@& 0C-1
RECEIVE
CHOICES
Receiving OC-1 with STS-1 # 1 under test
Overhead View ..., STS Path Overhead None
External Drop . M F2 User Byte
Pause Control . Updates Active D1-D3
Path Overhead Path Trace Message
J1: (00110000 | == Tektronix CTS 710 SONET D4-D12
B3 Test Set. Hello, how are
c2: you? G
G1: (00000000
Fz |00000000 F1
H4: 111111100
23 (00000000
24 (00000000
2s: |00000000 F2

SIGNAL

RECEIVE
SETTINGS STATUS

TRANSPORT
OVERHEAD |Neaiasits]

Figure 3-43: Dropping the User Channel Data Byte
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Setting Tributary Receive Parameters

This section describes how to manually set the receive rate, receive
level, framing, and test pattern for tributary signals.

Pressing AUTOSCAN sets the receive parameters automatically
based on the received signal.

Steps for Setting Parameters

The sequence of steps for setting receive parameters varies with
signal to be received. Figure 3—44 shows the sequence of steps
required to set the receive parameters for tributary signals (for
example, DS3). Figure 3—45 shows the sequence of steps required to
set the receive parameters for demultiplexing a DS1 signal from a
DS3 signal.

Set Set Level Set Set Test
Rate Framing Pattern

Figure 3-44: Sequence for Setting Tributary Signal Parameters

Set _ _ getlevel —» O6tDS3_ _ SetDS1 Set DS1 Set Test
Rate Framing Under Test Framing Pattern

Figure 3-45: Sequence for Setting Signal Parameters to Demultiplex a DS1 from a
DS3

CTS 710 SONET Test Set User Manual . 3121
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Setting Tributary Receive Parameters

This section describes how to manually set the receive rate, receive
level, framing, and test pattern for tributary signals.

Pressing AUTOSCAN sets the receive parameters automatically
based on the received signal.

Steps for Setting Parameters

The sequence of steps for setting receive parameters varies with
signal to be received. Figure 3—44 shows the sequence of steps
required to set the receive parameters for tributary signals (for
example, DS3). Figure 3—45 shows the sequence of steps required to
set the receive parameters for demultiplexing a DS1 signal from a
DS3 signal.

Set Set Level Set Set Test
Rate Framing Pattern

Figure 3-44: Sequence for Setting Tributary Signal Parameters

Set_ _ getLevel —» S€1DS3 Set DS1 Set DS1 Set Test

Rate Framing Under Test Framing Pattern

Figure 3-45: Sequence for Setting Signal Parameters to Demultiplex a DS1 from a
DS3
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Setting TributaryPDH Receive Parameters

Independent Receive and Transmit Settings

Generally, you can set the receive and transmit settings independent-
ly. For example, you can receive an electrical signal at the DS3 rate
while simultaneously transmitting an optical signal at the OC-3 rate.

However, when working with tributary signals, the transmit and
receive parameters are not completely independent. You cannot
transmit a DS1 signal and receive a DS3 signal. When working with
tributary signals, you must set the mapping for transmit and receive
to the same value or ddo Mapping. For example, you can transmit

a VTL1.5 signal and receive an OC-12 signal, but you must set the
mapping of the received signal to eitier Mapping or VT1.5; it
cannot be set to DS3.

Coupling Receive and Transmit Settings

If your application requires that the receive settings and transmit
settings be identical, you can save time by coupling them together.
After they are coupled, any change you make to a parameter on the
RECEIVE SETTINGS page will also be made to the corresponding
setting in the TRANSMIT SETTINGS page of the RECEIVE menu.
The inverse is also true.

To couple the receive and transmit settings together from the
RECEIVE SETTINGS page:

Setting TributaryPDH Receive Parameters

Independent Receive and Transmit Settings

Generally, you can set the receive and transmit settings independent-
ly. For example, you can receive an electrical signal at the DS3 rate
while simultaneously transmitting an optical signal at the OC-3 rate.

However, when working with tributary signals, the transmit and
receive parameters are not completely independent. You cannot
transmit a DS1 signal and receive a DS3 signal. When working with
tributary signals, you must set the mapping for transmit and receive
to the same value or tdo Mapping. For example, you can transmit

a VT1.5 signal and receive an OC-12 signal, but you must set the
mapping of the received signal to eittey Mapping or VTL1.5; it
cannot be set to DS3.

Coupling Receive and Transmit Settings

If your application requires that the receive settings and transmit
settings be identical, you can save time by coupling them together.
After they are coupled, any change you make to a parameter on the
RECEIVE SETTINGS page will also be made to the corresponding
setting in the TRANSMIT SETTINGS page of the RECEIVE menu.
The inverse is also true.

To couple the receive and transmit settings together from the
RECEIVE SETTINGS page:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

RECEIVE RECEIVE Tx/Rx Settings Coupled
SETTINGS

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

RECEIVE RECEIVE Tx/Rx Settings Coupled
SETTINGS

NOTE. When settings are coupled from the RECEIVE SETTINGS
page, the transmit parameters are changed to match the receive
parameters. Conversely, when settings are coupled from the
TRANSMIT SETTINGS page, the receive parameters are changed to
match the transmit parameters.

CTS 710 SONET Test Set User Manual

3-123
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NOTE. When settings are coupled from the RECEIVE SETTINGS
page, the transmit parameters are changed to match the receive
parameters. Conversely, when settings are coupled from the
TRANSMIT SETTINGS page, the receive parameters are changed to
match the transmit parameters.
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Setting TributaryPDH Receive Parameters

To specify the framing of a received tributary signal:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice
RECEIVE RECEIVE Framing as appropriate
SETTINGS

NOTE. The choices available for Framing depend on the selected
Receive Rate.

m SelectDS1 Unframedto receive an unframed DS1 signal.

m SelectDS1 SF (D4)o receive a DS1 signal with SuperFrame
framing.

m SelectDS1 ESFto receive a DS1 signal with Extended
SuperFrame framing.

m  SelectDS3 Unframedto receive an unframed DS3 signal.
m  SelectDS3 C-bitto receive a DS3 signal using C-bit framing.
m SelectDS3 M13to receive a DS3 signal using M13 framing.

Specifying the Test Pattern

To specify the test pattern of the received signal:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice
RECEIVE RECEIVE Test Pattern as appropriate
SETTINGS

NOTE. The choices available for Test Pattern depend on the selected
Receive Rate.

CTS 710 SONET Test Set User Manual . 3125
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Setting TributaryPDH Receive Parameters

To specify the framing of a received tributary signal:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice
RECEIVE RECEIVE Framing as appropriate
SETTINGS

NOTE. The choices available for Framing depend on the selected
Receive Rate.

m SelectDS1 Unframedto receive an unframed DS1 signal.

m SelectDS1 SF (D4)o receive a DS1 signal with SuperFrame
framing.

m SelectDS1 ESFto receive a DS1 signal with Extended
SuperFrame framing.

m  SelectDS3 Unframedto receive an unframed DS3 signal.
m  SelectDS3 C-bitto receive a DS3 signal using C-bit framing.
m SelectDS3 M13to receive a DS3 signal using M13 framing.

Specifying the Test Pattern

To specify the test pattern of the received signal:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice
RECEIVE RECEIVE Test Pattern as appropriate
SETTINGS

NOTE. The choices available for Test Pattern depend on the selected
Receive Rate.
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Setting TributaryPDH Receive Parameters

Demultiplexing a DS1 from a DS3 Signal

To demultiplex a DS1 signal from a DS3 signal:

1. After setting the Receive Rate to DS3—>DS1 Demux, specify the
DS3 framing as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
RECEIVE RECEIVE DS3 Framing DS3 C-hit
SETTINGS
DS3 M13

2. Specify the DS1 User Test as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
DS1 Under Test | DS1#1
DS1 #28
Next
Previous

Setting TributaryPDH Receive Parameters

Demultiplexing a DS1 from a DS3 Signal

To demultiplex a DS1 signal from a DS3 signal:

1. After setting the Receive Rate to DS3—>DS1 Demux, specify the
DS3 framing as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
RECEIVE RECEIVE DS3 Framing DS3 C-hit
SETTINGS
DS3 M13

2. Specify the DS1 User Test as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
DS1 Under Test | DS1#1
DS1 #28
Next
Previous

m  SelectDS1 #1to specify the first DS1 signal.
m SelectDS1 #28to specify the last DS1 signal.

m  SelectNextto change the selection to the next higher DS1
signal.

m  SelectPreviousto change the selection to the next lower DS1
signal.

CTS 710 SONET Test Set User Manual . o 3-127
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m  SelectDS1 #1to specify the first DS1 signal.
m SelectDS1 #28to specify the last DS1 signal.

m  SelectNextto change the selection to the next higher DS1
signal.

m  SelectPreviousto change the selection to the next lower DS1
signal.
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Setting TributaryPDH Receive Parameters Setting TributaryPDH Receive Parameters

4. Specify the received test pattern as follows: 4. Specify the received test pattern as follows:
Press Menu Select Menu Highlight Press Menu Select Menu Highlight
Button Page Parameter Select Choice Button Page Parameter Select Choice
Test Pattern PRBS Test Pattern PRBS
2/23-1 2/23-1
PRBS PRBS
2r20-1 2r20-1
PRBS PRBS
2rM5-1 2M5-1
QRSS QRSS
2/20-1 2/20-1
All Ones All Ones
All Zeros All Zeros
1in8 1in8
3in24 3in24
User Word User Word
8 Bit 8 Bit
User Word User Word
16 Bit 16 Bit
User Word User Word
24 Bit 24 Bit
Unknown Unknown
m  SelectUser Word 8 Bit, User Word 16 Bit, or User Word m  SelectUser Word 8 Bit, User Word 16 Bit, or User Word
24 Bit to receive test patterns different from the preset 24 Bit to receive test patterns different from the preset
choices. If you choose User Word, the test pattern description choices. If you choose User Word, the test pattern description
changes to show the selected bit pattern. Edit the bits of the changes to show the selected bit pattern. Edit the bits of the
word as needed. word as needed.
m  SelectUnknown when you do not know what test pattern is m  SelectUnknown when you do not know what test pattern is
being transmitted or when the test pattern is not stable. being transmitted or when the test pattern is not stable.
CTS 710 SONET Test Set User Manual 3-129 CTS 710 SONET Test Set User Manual 3-129
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Setting Alarms and Inserting Errors Setting Alarms and Inserting Errors

This section describes how to simulate error conditions, set alarms,
and simulate network failures. To test the response of a network, you
might need to simulate parity errors, send alarm signals, and simulate
network failures. This type of testing is simple and convenient using
the CTS 710 SONET Test Set.

This section describes how to simulate error conditions, set alarms,
and simulate network failures. To test the response of a network, you
might need to simulate parity errors, send alarm signals, and simulate
network failures. This type of testing is simple and convenient using
the CTS 710 SONET Test Set.

Simulating Error Conditions Simulating Error Conditions

The specific errors the CTS 710 simulates depend on the transmit

The specific errors the CTS 710 simulates depend on the transmit
rate and payload mapping.

rate and payload mapping.
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Setting Alarms and Inserting Errors

Inserting Errors

You can choose to insert errors manually (one at a time) or you can
have errors inserted automatically at a rate you specify.

To insert a single error, press INGERT ERROR button.
To have the CTS 710 insert errors automatically:

1. Turn on automatic error insertion as follows:

Setting Alarms and Inserting Errors

Inserting Errors

You can choose to insert errors manually (one at a time) or you can
have errors inserted automatically at a rate you specify.

To insert a single error, press INGERT ERROR button.
To have the CTS 710 insert errors automatically:

1. Turn on automatic error insertion as follows:

Press Menu
Button

Select Menu
Page

Highlight
Parameter

Select Choice

TRANSMIT

ERRORS &

Error rate set to

None

Press Menu
Button

Select Menu
Page

Highlight
Parameter

Select Choice

TRANSMIT

ERRORS &

Error rate set to

None

ALARMS

le-3
le-4
le-5
le-6
le-7
le-8
| USER DEFINED

m SelectNoneto turn off automatic error insertion. However,
you can still insert errors manually using the front-panel
INSERT ERROR button.

® The maximum allowable error rate depends on the transmit
rate, signal structure, and error type (see Tables 3-11 and
3-12).
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ALARMS

le-3
le-4
le-5
le-6
le-7
le-8
| USER DEFINED

m SelectNoneto turn off automatic error insertion. However,
you can still insert errors manually using the front-panel
INSERT ERROR button.

® The maximum allowable error rate depends on the transmit
rate, signal structure, and error type (see Tables 3—-11 and
3-12).
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NOTE. The CTS 710 can measure all the error rates it can transmit
except for DS3 Parity where the maximum measured error rate is
5e-5.

2. SelectUSER DEFINED to specify an error rate different from

the preset choices. The CTS 710 enters edit mode (Figure 3-47).

m If the knob is assigned to Coarse, it changes the exponent.

m If the knob is assigned to Fine, it changes the decimal
number.

3. SelectDONE to enter the error rate you have specified.

Tek Measurements Stopped [@]STS—1
@=15TS5-1
TRANSMIT
Error Type set to Section B1 BIP G
Error Rate set to Coarse
L *)
Transmit Alarm set to ...... None Fine
Transmit Failure set to ... None
&= Press INSERT ERROR te insert a single error
into the transmitted signal.
DONE
TRANSMIT POINTERS &Ps  |TRaMSPORT|  PaTH
SETTINGS [ &TIMING [COMMANDS| OVERHEAD | OVERHEAD

Figure 3-47: Setting An Error Rate

Setting Alarms

The CTS 710 can simulate alarm conditions to test the response of
the network.
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NOTE. The CTS 710 can measure all the error rates it can transmit
except for DS3 Parity where the maximum measured error rate is
5e-5.

2. SelectUSER DEFINED to specify an error rate different from
the preset choices. The CTS 710 enters edit mode (Figure 3-47).

m If the knob is assigned to Coarse, it changes the exponent.

m If the knob is assigned to Fine, it changes the decimal
number.

3. SelectDONE to enter the error rate you have specified.

Tek Measurements Stopped [@]STS—1
@=15T5-1
TRANSMIT
Error Type set to Section B1 BIP G
Error Rate set to Coarse
L *)
Transmit Alarm set to ...... None Fine
Transmit Failure set to ..... None
% Press INSERT ERROR te insert a single error
into the transmitted signal.
DONE

TRANSMIT

FOINTERS APS TRAMSPORT PATH
SETTINGS Ci

Bl & TIMING |COMMANDS| OVERHEAD | OVERHEAD

Figure 3-47: Setting An Error Rate

Setting Alarms

The CTS 710 can simulate alarm conditions to test the response of
the network.
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Setting Alarms and Inserting Errors Setting Alarms and Inserting Errors

m SelectVT FERF to transmit a VT FERF alarm. m SelectVT FERF to transmit a VT FERF alarm.
m SelectDSn Yellowto transmit a DSn Yellow alarm. m SelectDSn Yellowto transmit a DSn Yellow alarm.
m SelectDSn AlSto transmit a DSn AIS alarm. m SelectDSn AlSto transmit a DSn AIS alarm.
m SelectDS3 Idleto transmit a DS3 Idle alarm. m SelectDS3 Idleto transmit a DS3 Idle alarm.
NOTE. The VT AIS and VT FERF choices will be displayed only if NOTE. The VT AIS and VT FERF choices will be displayed only if
Mapping, on the TRANSMIT SETTINGS page, is set to VT 1.5 Async. Mapping, on the TRANSMIT SETTINGS page, is set to VT 1.5 Async.
All transmit alarm choices remain in effect until they are deliberately All transmit alarm choices remain in effect until they are deliberately
turned off. turned off.
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Setting Alarms and Inserting Errors Setting Alarms and Inserting Errors

All transmit failures remain in effect until they are deliberately All transmit failures remain in effect until they are deliberately
turned off. turned off.
CTS 710 SONET Test Set User Manual CTS 710 SONET Test Set User Manual 3-139
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Setting Pointers and Changing Timing

./
Setting Pointers and Changing Timing

This section describes how to generate pointer movements within the
transmitted signal. When stress testing a network, you may want to
move pointers or introduce a frequency offset. The CTS 710 SONET
Test Set allows you to control this type of testing five ways. You can:

This section describes how to generate pointer movements within the
transmitted signal. When stress testing a network, you may want to
move pointers or introduce a frequency offset. The CTS 710 SONET
Test Set allows you to control this type of testing five ways. You can:

m  Make discrete pointer movements under manual control

m  Make repetitive pointer movements at a rate you determine
m Introduce a frequency offset in the internally generated SPE
m Introduce a frequency offset in the transmit rate

m  Generate sequences of pointer movements

Setting Pointers

To set up the CTS 710 to make discrete or repetitive pointer
movements:

1. Specify the pointer mode as follows:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TRANSMIT POINTERS & Pointer / Timing | Pointer
TIMING Mode Movement

The choices allow you to choose to move pointers using time
parameters or with a frequency offset. Selecting Pointer
Movements moves pointers utilizing time parameters.

CTS 710 SONET Test Set User Manual

m  Make discrete pointer movements under manual control

m  Make repetitive pointer movements at a rate you determine
m |ntroduce a frequency offset in the internally generated SPE
m Introduce a frequency offset in the transmit rate

m  Generate sequences of pointer movements

Setting Pointers

To set up the CTS 710 to make discrete or repetitive pointer
movements:

1. Specify the pointer mode as follows:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TRANSMIT POINTERS & Pointer / Timing | Pointer
TIMING Mode Movement

The choices allow you to choose to move pointers using time
parameters or with a frequency offset. Selecting Pointer
Movements moves pointers utilizing time parameters.
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Setting Pointers and Changing Timing

by one location. The first press increments the pointer, the second
press decrements it, the third press increments it, and so forth.

Burst Pointer Movements. With Burst selected, pressing the

front-panel POINTER ACTION button starts a burst of pointer
movement. Each burst consists of a series of one-location pointer
movements that are spaced four frames apart. Pressing POINTER
ACTION repeatedly alternates between an incrementing burst and a
decrementing burst (see Figure 3—-49).

To set the number of pointer movements in the burst:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

Pointer Control Burst

Burst Size

0| N[l B~ WD

To start a burst of pointer movements, pf@@8NTER ACTION .

CTS 710 SONET Test Set User Manual

Setting Pointers and Changing Timing

by one location. The first press increments the pointer, the second
press decrements it, the third press increments it, and so forth.

Burst Pointer Movements. With Burst selected, pressing the

front-panel POINTER ACTION button starts a burst of pointer
movement. Each burst consists of a series of one-location pointer
movements that are spaced four frames apart. Pressing POINTER
ACTION repeatedly alternates between an incrementing burst and a
decrementing burst (see Figure 3-49).

To set the number of pointer movements in the burst:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

Pointer Control Burst

Burst Size

2
3
4
5
6
7
8

To start a burst of pointer movements, pfe@NTER ACTION .
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Setting Pointers and Changing Timing

SelectMax 782to set the pointer to location 782 (points to the
byte immediately preceding the H1 transport overhead byte of the
next frame). If you choose this setting, the pointer is moved
immediately; you do not need to press POINTER ACTION.

SelectDefault 522to set the pointer to location 522 (points to the
first payload byte in the next frame). If you choose this setting,
the pointer is moved immediately; you do not need to press
POINTER ACTION.

Selectlllegal (Max+1) to move the pointer to illegal location 783
(the maximum allowed location + 1). Choosing the illegal pointer
location may cause a loss-of-pointer failure. If you choose this
setting, the pointer is moved immediately; you do not need to
press POINTER ACTION.

SelectUSER DEFINED to set the pointer to a value different
from the preset choices.

Selecting USER DEFINED places the CTS 710 into Edit Mode.
SelectDONE when you are finished setting the pointer value.

As soon as you press DONE, the pointer is moved; you do not
need to press POINTER ACTION.

Setting Pointers and Changing Timing

SelectMax 782to set the pointer to location 782 (points to the
byte immediately preceding the H1 transport overhead byte of the
next frame). If you choose this setting, the pointer is moved
immediately; you do not need to press POINTER ACTION.

SelectDefault 522to set the pointer to location 522 (points to the
first payload byte in the next frame). If you choose this setting,
the pointer is moved immediately; you do not need to press
POINTER ACTION.

Selectlllegal (Max+1) to move the pointer to illegal location 783
(the maximum allowed location + 1). Choosing the illegal pointer
location may cause a loss-of-pointer failure. If you choose this
setting, the pointer is moved immediately; you do not need to
press POINTER ACTION.

SelectUSER DEFINED to set the pointer to a value different
from the preset choices.

Selecting USER DEFINED places the CTS 710 into Edit Mode.
SelectDONE when you are finished setting the pointer value.

As soon as you press DONE, the pointer is moved; you do not
need to press POINTER ACTION.

To set the new pointer value for a VT pointer:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
Pointer Control Set Value
Pointer Value Set | Min 0
to
Max 103
Default 78

lllegal (Max + 1)
USER DEFINED

CTS 710 SONET Test Set User Manual

To set the new pointer value for a VT pointer:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
Pointer Control Set Value
Pointer Value Set | Min 0
to
Max 103
Default 78

lllegal (Max + 1)
USER DEFINED
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Setting Pointers and Changing Timing Setting Pointers and Changing Timing

Continuous Pointer Movement Continuous Pointer Movement

To make repetitive pointer movements: To make repetitive pointer movements:

1. Specify the type of pointer control and movement rate as follows: 1. Specify the type of pointer control and movement rate as follows:

Press Menu Select Menu Highlight Press Menu Select Menu Highlight
Button Page Parameter Select Choice Button Page Parameter Select Choice
Pointer Control Continuous Pointer Control Continuous
Pointer Rate Max 48 ms Pointer Rate Max 48 ms
(Mapping = VT1.5 (Mapping = VT1.5
Async only) Async only)
Max 2ms Max 2ms
Min 10000ms Min 10000ms
Default 50ms Default 50ms
USER DEFINED USER DEFINED

m  SelectMax 48msto move the pointer one location every 48
milliseconds.

m SelectMax 2msto move the pointer one location every
sixteen frames.

m  SelectMin 10000msto move the pointer location one
location every 10 seconds.

m  SelectDefault 50msto move the pointer one location every
50 ms.

m SelectUSER DEFINED to set continuous pointer movement
at a rate different from the preset choices.

. SelectUSER DEFINED to set the pointer movement to a value
different from the preset choices.

Selecting USER DEFINED places the CTS 710 into Edit Mode.
Now you can set the rate to the exact value you want, with 1 ms
resolution. The minimum rate is 1 ms. The maximum rate is
10000 ms.

CTS 710 SONET Test Set User Manual

m  SelectMax 48msto move the pointer one location every 48
milliseconds.

m  SelectMax 2msto move the pointer one location every
sixteen frames.

m  SelectMin 10000msto move the pointer location one
location every 10 seconds.

m  SelectDefault 50msto move the pointer one location every
50 ms.

m SelectUSER DEFINED to set continuous pointer movement
at a rate different from the preset choices.

. SelectUSER DEFINED to set the pointer movement to a value

different from the preset choices.

Selecting USER DEFINED places the CTS 710 into Edit Mode.
Now you can set the rate to the exact value you want, with 1 ms
resolution. The minimum rate is 1 ms. The maximum rate is
10000 ms.

) o 3-14T CTS 710 SONET Test Set User Manual 3-147
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Setting Pointers and Changing Timing

Tek Measurements Stopped = STS-1
@ 5151
TRANSMIT
CHOICES
Pointer / Timing Mode ... Painter Movements Max
Pointer Type . STS Painter 2ms
Pointer Control .. Continuous Wi
. in
Pointer Rate Tbooms
Pointer Direction .. Alternate I
Default
Equivalent Payload Frequency Offset: None 50ms
USER
DEFINED
TRANSMIT | ERrORS  [IEelNRidE &Ps  |TRANSPORT|  PATH
SETTINGS | & aLarvs [EERENIINe c omvanDS| OVERHEAD | OVERHEAD

Figure 3-50: Incrementing Pointer Location Once Every Two Millisec-
onds

Changing Timing

As an alternative to setting pointer movements directly, you can
introduce a frequency offset in the internally-generated SPE, the
transmit line rate, or both together.

To generate pointer movements using frequency offset:

1. Specify the pointer/timing mode as follows:

Setting Pointers and Changing Timing

Tek Measurements Stopped = STS-1
@ 5151
TRANSMIT
CHOICES
Pointer / Timing Mode ..... Pointer Movements Max
Pointer Type ... . STS Painter 2ms
Pointer Control ... Centinuous Mi
. in
Pointer Rate Tbbooms
Pointer Direction ... Alternate I
Default
Equivalent Payload Frequency Offset: Nane 50ms
USER
DEFINED
TRANSMIT | ERrORS  [IeIINRIdE &Ps  |TRANSPORT|  PATH
SETTINGS | &aLarvs (IEERETORISN coma N DS| OVERHEAD | OVERHEAD

Figure 3-50: Incrementing Pointer Location Once Every Two Millisec-
onds

Changing Timing

As an alternative to setting pointer movements directly, you can
introduce a frequency offset in the internally-generated SPE, the
transmit line rate, or both together.

To generate pointer movements using frequency offset:

1. Specify the pointer/timing mode as follows:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TRANSMIT POINTERS & Pointer / Timing | Frequency Offset
TIMING Mode

CTS 710 SONET Test Set User Manual —

3-149
Artisan Technology Group - Quality Instrumentation

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT POINTERS & Pointer / Timing | Frequency Offset
TIMING Mode
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Setting Pointers and Changing Timing

Selecting USER DEFINED places the CTS 710 in Edit Mode.

The knob is assigned to change the value of the frequency offset.

m  Coarse changes the frequency offset by 10.0 ppm.

®m  Fine changes the frequency offset by 0.1 ppm.

The frequency offset can be changed:b0.0 ppm.

m  SelectDONE to enter the frequency offset when you are

finished setting it.

When using a frequency offset, a message line in the display tells
you the equivalent pointer movement rate. Figure 3-51 shows an
example frequency offset and the resulting message.

Tek Measurements Stopped

& 5T5-1
= 5T5-1

TRANSMIT

Pointer / Timing Mode ..... Frequency Offset
Offset Mode ..... Offset Line
Frequency Offset

4.6ppm

CHOICES

Max
+100ppm

Stress
+4.6ppm

Stress
—-4.6ppm

Default
oppm

USER
DEFINED

TRANSMIT ERRORS FOINTERS APS

SETTINGS

TRANSPORT
& ALARMS (EERNTEIIIeR CORMM AN DS| OVERHEAD

PATH
OVERHEAD

Figure 3-51: Offsetting the Transmit Rate by +4.6 ppm

Generating Pointer Sequences

In addition to the simpler pointer movements previously described,
the CTS 710 can generate pointer sequences (sequences of pointer
movements). Pointer sequences are made up of three periods: the

Initialization Period, the Cool Down Period, and the Sequence Period

(see Figure 3-52).

CTS 710 SONET Test Set User Manual

Setting Pointers and Changing Timing

Selecting USER DEFINED places the CTS 710 in Edit Mode.
The knob is assigned to change the value of the frequency offset.

m  Coarse changes the frequency offset by 10.0 ppm.

®m  Fine changes the frequency offset by 0.1 ppm.

The frequency offset can be changed:b0.0 ppm.

m  SelectDONE to enter the frequency offset when you are

finished setting it.

When using a frequency offset, a message line in the display tells
you the equivalent pointer movement rate. Figure 3-51 shows an
example frequency offset and the resulting message.

Tek Measurements Stopped

S 5T5-1
= 5T5-1

TRANSMIT

Painter / Timing Mode ... Frequency Offset
Offset Mode .... . Offset Line

Frequency Offset ... 4.6ppm

CHOICES

Max
+100ppm

Stress
+4.6ppm

Stress
—-4.6ppm

Default
oppm

USER
DEFINED

FOINTERS APS
SETTINGS

lTRANSM\Tl ERRORS

TRANSPORT
& ALARMS (EECRNURIIIeN C oMM ANDS| OVERHEAD

PATH
OVERHEAD

Figure 3-51: Offsetting the Transmit Rate by +4.6 ppm

Generating Pointer Sequences

In addition to the simpler pointer movements previously described,
the CTS 710 can generate pointer sequences (sequences of pointer
movements). Pointer sequences are made up of three periods: the
Initialization Period, the Cool Down Period, and the Sequence Period

(see Figure 3-52).
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Setting Pointers and Changing Timing

87-3 Pattern

No Pointer Start of Next
_ _ Adjustment 87-3 Pattern
Pointer Adjustment 87 3
v O

A
-

Figure 3-53: An Example of a Pointer Sequence

Table 3-13: Pointer Sequences Generated

Pointer

Sequence Description

Single Time between pointer adjustments is 30 s.

Burst Time between bursts of 3 pointers for STS pointers is 0.5 ms and for VT

pointers is 2 ms.

Time between pointer bursts is 30 s.

Phase Transient

Time between pointer movement burst of seven pointers is 0.25 s,
0.25s,055,0.55,055,05s.

Time between pointer bursts is 30 s.

Periodic Time between STS pointers has a range of 0.034 s to 10 s with a
Continuous resolution of 1 ms.

Periodic Time between STS pointers has a range of 0.034 s to 10 s with a
Continuous with | resolution of 1 ms.

Cancel

Time between cancelled pointers is equal to: (time between pointer
movements x N), where N is selected to be the smallest integer that
makes the product > 30 s.

CTS 710 SONET Test Set User Manual

Setting Pointers and Changing Timing

87-3 Pattern

Pointer Adjustment

Start of Next
87-3 Pattern

No Pointer
Adjustment

A
-

87 3
e

Figure 3-53: An Example of a Pointer Sequence

Table 3-13: Pointer Sequences Generated

Pointer

Sequence Description

Single Time between pointer adjustments is 30 s.

Burst Time between bursts of 3 pointers for STS pointers is 0.5 ms and for VT

pointers is 2 ms.

Time between pointer bursts is 30 s.

Phase Transient

Time between pointer movement burst of seven pointers is 0.25 s,
0.25s,055,055,055,05s.

Time between pointer bursts is 30 s.

Periodic Time between STS pointers has a range of 0.034 s to 10 s with a
Continuous resolution of 1 ms.

Periodic Time between STS pointers has a range of 0.034 s to 10 s with a
Continuous with | resolution of 1 ms.

Cancel

Time between cancelled pointers is equal to: (time between pointer
movements x N), where N is selected to be the smallest integer that
makes the product > 30 s.
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Setting Pointers and Changing Timing

Table 3-13: Pointer Sequences Generated (Cont.)

Pointer
Sequence Description
Periodic 26-1 | Sequence pattern is 26 pointer movements followed by 1 missing pointer
With Cancel movement with a cancelled pointer movement at the 26th pointer,
yielding a gap of 2.
Time between VT1.5 pointer movements has a range of 1 s to 10 s with
a resolution of 1 ms.
Time between cancelled pointers is equal to: (time between pointers x
27 x N) where N is selected to be the smallest integer that makes this
product > 30 s.
Periodic 26-1 Sequence pattern is 26 pointer movements followed by 1 missing pointer
With Add movement with an added pointer movement after the 13th pointer.
Time between normal pointer movements has a range of 1 s to 10 s with
a resolution of 1 ms; time between added pointer movement and
previous normal pointer movement is 2 ms.
Time between added pointers is equal to: (time between pointers x 27
x N) where N is selected to be the smallest integer that makes this
product > 30 s.
Single Alternating single pointer movement. The time between pointer
Alternating movements is 30 s.
Double Alternating double pointer movement. The time between the double
Alternating pointer movements is 2 ms, and the time between each pair of pointer

movements is 30 s.

Table 3-14: Availability of Pointer Sequences

Setting Pointers and Changing Timing

Table 3-13: Pointer Sequences Generated (Cont.)

Pointer
Sequence Description
Periodic 26-1 | Sequence pattern is 26 pointer movements followed by 1 missing pointer
With Cancel movement with a cancelled pointer movement at the 26th pointer,
yielding a gap of 2.
Time between VT1.5 pointer movements has a range of 1 s to 10 s with
a resolution of 1 ms.
Time between cancelled pointers is equal to: (time between pointers x
27 x N) where N is selected to be the smallest integer that makes this
product > 30 s.
Periodic 26-1 Sequence pattern is 26 pointer movements followed by 1 missing pointer
With Add movement with an added pointer movement after the 13th pointer.
Time between normal pointer movements has a range of 1 s to 10 s with
a resolution of 1 ms; time between added pointer movement and
previous normal pointer movement is 2 ms.
Time between added pointers is equal to: (time between pointers x 27
x N) where N is selected to be the smallest integer that makes this
product > 30 s.
Single Alternating single pointer movement. The time between pointer
Alternating movements is 30 s.
Double Alternating double pointer movement. The time between the double
Alternating pointer movements is 2 ms, and the time between each pair of pointer

movements is 30 s.

Table 3-14: Availability of Pointer Sequences

Mapping
Pointer Sequence STS VT1.5
Single ad O
Burst 0 O
Phase Transient ad O

CTS 710 SONET Test Set User Manual
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Mapping
Pointer Sequence STS VT1.5
Single d g
Burst a g
Phase Transient ad g
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Setting Pointers and Changing Timing

2. Specify the pointer type as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
Pointer Type STS Pointer
VT Pointer

3. Specify the Sequence Type as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
Sequence Type | as appropriate

NOTE. The pointer sequences available depend on the selected

Pointer Type.

4. If Sequence Type is set to anything other than Single or Double
Alternating, set the pointer direction as follows:

Press Menu
Button

Select Menu
Page

Highlight

Parameter Select Choice

Pointer Direction | Increment
Decrement

CTS 710 SONET Test Set User Manual . 3157
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Setting Pointers and Changing Timing

2. Specify the pointer type as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
Pointer Type STS Pointer
VT Pointer

3. Specify the Sequence Type as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
Sequence Type | as appropriate

NOTE. The pointer sequences available depend on the selected

Pointer Type.

4. If Sequence Type is set to anything other than Single or Double
Alternating, set the pointer direction as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
Pointer Direction | Increment
Decrement
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Setting Pointers and Changing Timing

7. Specify whether Cool Down Time is included as part of the

pointer sequence as follows:

Press Menu Select Menu
Button Page

Highlight
Parameter Select Choice
Cool Down Time | On

Off

NOTE. The Cool Down Time is a calculated value based on the
sequence type; it cannot be changed directly.

8. To initiate a pointer sequence, pr&3INTER ACTION .

Pointer sequences will continue to run until they are stopped.
9. To stop a pointer sequence, prE€SINTER ACTION.

After you press POINTER ACTION, the pointer sequence begins.

The status area at the bottom of the display will change to
indicate where the CTS 710 is within the pointer sequence; see

Figure 3-54. Table 3—15 describes the meaning of the lines in the

status display.

CTS 710 SONET Test Set User Manual

Setting Pointers and Changing Timing

7. Specify whether Cool Down Time is included as part of the

pointer sequence as follows:

Press Menu Select Menu
Button Page

Highlight
Parameter Select Choice
Cool Down Time | On

Off

NOTE. The Cool Down Time is a calculated value based on the
sequence type; it cannot be changed directly.

8. To initiate a pointer sequence, pré&SINTER ACTION .

Pointer sequences will continue to run until they are stopped.
9. To stop a pointer sequence, prE€SINTER ACTION.

After you press POINTER ACTION, the pointer sequence begins.
The status area at the bottom of the display will change to
indicate where the CTS 710 is within the pointer sequence; see
Figure 3-54. Table 3—-15 describes the meaning of the lines in the

status display.
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./
Testing Automatic Protection Switching

This section describes how to generate Automatic Protection
Switching (APS) commands and view the network response.

APS commands are located in the K1 and K2 bytes of the transport
overhead. The K1 byte indicates a request for switch action. The K2
byte provides additional information about network architecture and
alarm conditions.

Setting the APS Mode

The APS mode specifies whether the network is a ring network or a
span network. The APS mode determines how the K1 and K2 bytes
are interpreted and displayed by the CTS 710.

To specify the APS mode:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice
TRANSMIT APS APS Mode Span
COMMANDS

(see Figure 3-55)

Ring
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Testing Automatic Protection Switching

This section describes how to generate Automatic Protection
Switching (APS) commands and view the network response.

APS commands are located in the K1 and K2 bytes of the transport
overhead. The K1 byte indicates a request for switch action. The K2
byte provides additional information about network architecture and
alarm conditions.

Setting the APS Mode

The APS mode specifies whether the network is a ring network or a
span network. The APS mode determines how the K1 and K2 bytes
are interpreted and displayed by the CTS 710.

To specify the APS mode:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice
TRANSMIT APS APS Mode Span
COMMANDS
(see Figure 3-55)
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Testing Automatic Protection Switching Testing Automatic Protection Switching

m SelectEDIT BYTE to set the byte to a pattern different than the m SelectEDIT BYTE to set the byte to a pattern different than the
preset choices. preset choices.
To set the bit pattern for the first four bits of the K1 byte: To set the bit pattern for the first four bits of the K1 byte:
Press Menu Select Menu Highlight Press Menu Select Menu Highlight
Button Page Parameter Select Choice Button Page Parameter Select Choice
TRANSMIT APS Bits 1-4: Switch | as appropriate TRANSMIT APS Bits 1-4: Switch | as appropriate
COMMANDS Request COMMANDS Request
(under K1 FULL (under K1 FULL
BYTE) BYTE)
The selections available for the first four bits of the K1 byte depend The selections available for the first four bits of the K1 byte depend
on whether the mode is set to Ring or Span. See Tables 3-16 and on whether the mode is set to Ring or Span. See Tables 3-16 and
3-17 for descriptions of the preset choices. 3-17 for descriptions of the preset choices.
Table 3-16: Choices for Bits 1-4 of the K1 Byte When Mode is Set to Table 3-16: Choices for Bits 1-4 of the K1 Byte When Mode is Set to
Ring Ring
Main Screen Main Screen
Mnemonic Choice Text Bit Pattern Mnemonic Choice Text Bit Pattern
NR NR No Request 0000 NR NR No Request 0000
RR-R RR-R Reverse Request Ring 0001 RR-R RR-R Reverse Request Ring 0001
RR-S RR-S Reverse Request Span 0010 RR-S RR-S Reverse Request Span 0010
EXER-R EXER-R Exerciser Ring 0011 EXER-R EXER-R Exerciser Ring 0011
EXER-S EXER-S Exerciser Span 0100 EXER-S EXER-S Exerciser Span 0100
WTR WTR Wait To Restore 0101 WTR WTR Wait To Restore 0101
MS-R MS-S Manual Switch Ring 0110 MS-R MS-S Manual Switch Ring 0110
MS-S MS-S Manual Switch Span 0111 MS-S MS-S Manual Switch Span 0111
SD-R SD-R Signal Degrade Ring 1000 SD-R SD-R Signal Degrade Ring 1000
SD-S SD-S Signal Degrade Span 1001 SD-S SD-S Signal Degrade Span 1001
SD-P SD-P Signal Degrade Protection 1010 SD-P SD-P Signal Degrade Protection 1010
SF-R SF-R Signal Fail Ring 1011 SF-R SF-R Signal Fail Ring 1011
CTS 710 SONET Test Set User Manual 3-163 CTS 710 SONET Test Set User Manual 3-163
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Testing Automatic Protection Switching

Table 3-17: Choices for Bits 1-4 of the K1 Byte When Mode is Set to

Span (Cont.)

Main Screen

Mnemonic Choice Text Bit Pattern
SF-HP SF Signal Fail High 1101

FS FS Forced Switch 1110

LP LP Lockout of Protection 1111

The label for Bits 5-8, of the K1 byte, is Destination Node ID when
the mode is set to Span. The label for Bits 5-8 is Channel Requesting
when the mode is set to Ring.

To set the bit pattern for the last four bits of the K1 byte:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT APS Bits 5-8: as appropriate
COMMANDS (under K1 FULL
BYTE)

CTS 710 SONET Test Set User Manual

Testing Automatic Protection Switching

Table 3-17: Choices for Bits 1-4 of the K1 Byte When Mode is Set to

Span (Cont.)

Main Screen

Mnemonic Choice Text Bit Pattern
SF-HP SF Signal Fail High 1101

FS FS Forced Switch 1110

LP LP Lockout of Protection 1111

The label for Bits 5-8, of the K1 byte, is Destination Node ID when
the mode is set to Span. The label for Bits 5-8 is Channel Requesting
when the mode is set to Ring.

To set the bit pattern for the last four bits of the K1 byte:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT APS Bits 5-8: as appropriate
COMMANDS (under K1 FULL
BYTE)
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Testing Automatic Protection Switching

To set the bit pattern of the K2 byte one bit at a time:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TRANSMIT APS K2 FULL BYTE Setto

COMMANDS 00000000

Setto
11111111
Default
10101010
EDIT BYTE

m SelectEDIT BYTE to set the byte to a pattern different than the
preset choices.

The label for Bits 1-4, of the K2 byte, is Channel Requesting when
the mode is set to Span. The label for Bits 5-8 is Source Node ID

when the mode is set to Ring.

To set the bit pattern for the first four bits of the K2 byte:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT APS Bits 1-4: as appropriate
COMMANDS (under K2 FULL
BYTE)

CTS 710 SONET Test Set User Manual . . 3-167
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Testing Automatic Protection Switching

To set the bit pattern of the K2 byte one bit at a time:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TRANSMIT APS K2 FULL BYTE Setto

COMMANDS 00000000

Setto
11111111
Default
10101010
EDIT BYTE

m SelectEDIT BYTE to set the byte to a pattern different than the
preset choices.

The label for Bits 1-4, of the K2 byte, is Channel Requesting when
the mode is set to Span. The label for Bits 5-8 is Source Node ID

when the mode is set to Ring.

To set the bit pattern for the first four bits of the K2 byte:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT APS Bits 1-4: as appropriate
COMMANDS (under K2 FULL
BYTE)
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Testing Automatic Protection Switching

The label for Bit 5, of the K2 byte, is Architecture when the mode is

set to Span. The label for Bit 5 is Path when the mode is set to Ring.

To set the value of the fifth bit of the K2 byte:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TRANSMIT APS Bit 5: as appropriate
COMMANDS (under K2 FULL
BYTE)

See Tables 3-20 and 3-21 for descriptions of the preset choices for

Bit 5.

Table 3-20: Choices for Bit 5 of the K2 Byte When Mode is Set to

Span

Main Screen

Mnemonic Choice Text Bit Value
1+1 1+1 0

1IN 1:N 1

Table 3-21: Choices for Bit 5 of the K2 Byte When Mode is Set to

Ring

Main Screen

Mnemonic Choice Text Bit Value
SHORT SHORT 0

LONG LONG 1

CTS 710 SONET Test Set User Manual

Testing Automatic Protection Switching

The label for Bit 5, of the K2 byte, is Architecture when the mode is
set to Span. The label for Bit 5 is Path when the mode is set to Ring.

To set the value of the fifth bit of the K2 byte:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TRANSMIT APS Bit 5: as appropriate
COMMANDS (under K2 FULL

BYTE)

See Tables 3-20 and 3-21 for descriptions of the preset choices for

Bit 5.

Table 3-20: Choices for Bit 5 of the K2 Byte When Mode is Set to

Span

Main Screen

Mnemonic Choice Text Bit Value
1+1 1+1 0

1IN 1N 1

Table 3-21: Choices for Bit 5 of the K2 Byte When Mode is Set to

Ring

Main Screen

Mnemonic Choice Text Bit Value
SHORT SHORT 0

LONG LONG 1
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Testing Automatic Protection Switching

NOTE. You can edit the transmitted K1 and K2 bytes directly from the
TRANSPORT OVERHEAD page.

To transmit new K1 and K2 bytes:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TRANSMIT APS Transmit Setup Transmit User
COMMANDS Setup

Transmit Default

Transmit lllegal

NOTE. You cannot transmit new values for the K1 or K2 bytes when
the CTS 710 is transmitting a Line AIS or Line FERF.

m  SelectTransmit User Setupto change the value of the K1 and
K2 bytes to that shown under USER SETUP.

m  SelectTransmit Default to change all the bits in the K1 and K2
bytes to zeros.

m  SelectTransmit lllegal to change all the bits in the K1 and K2
bytes to ones.

When you select an action from the Transmit Setup line, the
TRANSMIT column is updated.

CTS 710 SONET Test Set User Manual . o3-171
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Testing Automatic Protection Switching

NOTE. You can edit the transmitted K1 and K2 bytes directly from the
TRANSPORT OVERHEAD page.

To transmit new K1 and K2 bytes:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TRANSMIT APS Transmit Setup Transmit User
COMMANDS Setup

Transmit Default

Transmit lllegal

NOTE. You cannot transmit new values for the K1 or K2 bytes when
the CTS 710 is transmitting a Line AIS or Line FERF.

m  SelectTransmit User Setupto change the value of the K1 and
K2 bytes to that shown under USER SETUP.

m  SelectTransmit Default to change all the bits in the K1 and K2
bytes to zeros.

m  SelectTransmit lllegal to change all the bits in the K1 and K2
bytes to ones.

When you select an action from the Transmit Setup line, the
TRANSMIT column is updated.

CTS 710 SONET Test Set User Manual 3-171
Guaranteed | (888) 88-SOURCE | www.artisantg.com



[enue JasN 189S 181 13INOS 0TZ S1O

abied SANVININOD SdV 8y} uo uwnjod JAIFOTY dYL :95-¢ ainbi4

[GVBHHEAOTGVEHHBAO sa [wsll DhilnllLE TSWHV'\V’S T SDNMHS]

Hlvd LHOdSNTH L SHILNIOL Sd0OdY3 LIWSNZYHL
UCIDY 10905 [ dn1ag Nwsues |
Sy Gy ——" SMiels g0 5119
N:L NI 24NIIEYYDIT IS 118
ie6alfl 2 c# “ BUILsaNbaY [aUUEYD L 5118
Hwsued|| (LLLLLLOOL) LLLLOOILLLLLLOO ™ R RILERA
c# [ B Bulysenbay |suueyd 18-G5 5119
1 neysy dH-15] dH-41% 1sanbay yo3ims ip—| 5119

Jwsue.d |
LLOOLOL LI/ LOOLOLL(LLOOLOLL ™ 24g 1In4 1Y

dnjagaasn \ 3ME30R AdIsHuL | anias¥asn
Nwsues| SHOMIDN UBLG e PO SdV
SHNOILDY
L 515 & LIWSNVYYL
L—S1S «m) paddo)s sjuawainsea 3=l
uwnjod
JAIFO3Y 8yl

"(9g—¢ ain
-614 98s) afed SANVININOD SdV 8yl uo JAIFDIY pajage|
uwnjoo ay) Japun sieadde spuewWOd SV 01 asuodsal Ylomau ay L

SANVINNOD
auou auou Sdv L1INSNVYHL
8910y) 19918S lajawered abed uonng
6IybIH VETRRETEIS Nus\ Ssald

:SpuBWWOI Sy 01 asuodsal 3410M1au ayl MaIA O

SpUBWIWO) SV 01 asuodsay YI0M1aN 8yl BuImaip

¢L1-€

[enue 1asN 189S 181 13INOS 0TZ S1O

abed SANVININOD SdV 8y} uo uwnjod JAIFOTY dYL :95-¢ ainbi4

AYIHIIAO | OFIHHIAO W)l DIl E TSINHV'IV’S T SDNMHS]

S43LNIOd SHOHY3 LINSNTdL
UCHDY 10905 [ dn1ag Nwsues |
SIv Gy sn1els ig-g silg
N L N a34mdallyody 511
e i c# £ U BUlsANbRY [BUURYD - | SHIE
Hwsued|| (LLLLLLOOL) LLLLOOILLLLLLOO ™ R RILERS
c# [ B Bulysenbay |suueyd '8-5 5119
1neysy dH-45] dH-41% 1sanbay Yyo1ims ip—| 5119
Jwsue.d |
_ \|LLoQLOLL/1o0LoLLLLooLoLL 23Ag 1In4 I
dn1ag 4asn NLIWSHEYL | dnL3syasn
Jwisue | SUOMIDN UBAG s PO SdV
SNOILDW
L sis 9 LIWSNVYY L
L=51S +m=) paddols sjuawainseaw 38l
uwnjod
JAIFO3Y 8yl

‘(9g—¢ ain
-614 98s) abed SANVININOD SdV 8yl Uo JAIFDIY pajage]
uwnjoo ay) Japun sieadde spuewWOd SV 01 asuodsal Ylomau ay L

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Buiyoums uonossi0id onewolny bunsal

SANVINNOD
auou auou Sdv L1INSNVYHL
8910Y)) 199]9S lajawered abed uonng
6IybBIH NUs\ 199135 NUa Ssald

:SpUBWWOI SdY 01 asuodsal 34o0Mm1au ayl MaIA 01

SpUBWWO) SV 01 asuodsay I0M1aN a3y} BuImalp

¢LT1-€

Buiyoums uonoss10id onewoiny bunsal



./
Viewing Results

This section describes how to view, save, recall, and print test results.

You can look at test results while a test is running or after it has
completed. The CTS 710 SONET Test Set can display test results as
a summary or in a more detailed tabular form. The CTS 710 also
displays measurement history in a graphical format.

Viewing a Summary of Results

To display a summary of test results:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

RESULTS TEST SUMMARY | none none

Figure 3-57 shows the TEST SUMMARY page. The top half of the
display shows the source of the displayed results, the line rate of the
displayed results, the mapping of the displayed results, when the
displayed test results started and the duration of the test (elapsed
time). The bottom half of the display is where the TroubleScan
feature displays information. TroubleScan provides a quick overview
of test results by displaying the four most significant alarm, failure,
or error conditions that have occurred during the test. The specific
conditions that TroubleScan displays depends on the problems that
occur in the signal during the test.
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This section describes how to view, save, recall, and print test results.

You can look at test results while a test is running or after it has
completed. The CTS 710 SONET Test Set can display test results as
a summary or in a more detailed tabular form. The CTS 710 also
displays measurement history in a graphical format.

Viewing a Summary of Results

To display a summary of test results:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice

RESULTS TEST SUMMARY | none none

Figure 3-57 shows the TEST SUMMARY page. The top half of the
display shows the source of the displayed results, the line rate of the
displayed results, the mapping of the displayed results, when the
displayed test results started and the duration of the test (elapsed
time). The bottom half of the display is where the TroubleScan
feature displays information. TroubleScan provides a quick overview
of test results by displaying the four most significant alarm, failure,
or error conditions that have occurred during the test. The specific
conditions that TroubleScan displays depends on the problems that
occur in the signal during the test.
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Viewing Results

Displaying an Overview of Test Results

To display an overview of test results:

Viewing Results

Displaying an Overview of Test Results

To display an overview of test results:

Press Menu Select Menu Highlight Press Menu Select Menu Highlight

Button Page Parameter Select Choice Button Page Parameter Select Choice

RESULTS MAIN RESULTS | none Errors RESULTS MAIN RESULTS | none Errors
Failures Failures
Alarms Alarms
Pointers Pointers

Table 3—-23 lists all of the test results that are displayed on the MAIN
RESULTS page.

Table 3—-23 lists all of the test results that are displayed on the MAIN
RESULTS page.

Table 3-23: Results Displayed on MAIN RESULTS Page Table 3-23: Results Displayed on MAIN RESULTS Page

Category Error Displayed Category Error Displayed
Errors Parity Errors Parity

Section B1 BIP Section B1 BIP

Line B2 BIP Line B2 BIP

Path B3 BIP Path B3 BIP

VT BIP VT BIP

Pattern Bit Pattern Bit

DS1CRC DS1CRC

P-Bit Parity P-Bit Parity

Line FEBE Line FEBE

Path FEBE Path FEBE

VT FEBE VT FEBE

Frame Bit Frame Bit
Failures Loss of Signal Seconds Failures Loss of Signal Seconds
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Viewing Results

The Errors category of the MAIN RESULTS page displays results in
three ways. The first way displays the count for each type of error.
The second way displays the error ratio for each error. The third way
displays the number of errored seconds that occurred for each type of
error during the test.

The Failures category of the MAIN RESULTS page displays the
number of seconds that the failure occurred.

The Alarms category of the MAIN RESULTS page displays the
number of seconds that the alarm occurred.

The Pointers category of the MAIN RESULTS page displays the
number of seconds certain conditions existed and the number of
times certain actions occurred.

Displaying an Analysis of Test Results

To display an analysis of test results:

Viewing Results

The Errors category of the MAIN RESULTS page displays results in
three ways. The first way displays the count for each type of error.
The second way displays the error ratio for each error. The third way
displays the number of errored seconds that occurred for each type of
error during the test.

The Failures category of the MAIN RESULTS page displays the
number of seconds that the failure occurred.

The Alarms category of the MAIN RESULTS page displays the
number of seconds that the alarm occurred.

The Pointers category of the MAIN RESULTS page displays the
number of seconds certain conditions existed and the number of
times certain actions occurred.

Displaying an Analysis of Test Results

To display an analysis of test results:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

RESULTS ERROR none Section

ANALYSIS

Line
Path Analysis
VT Analysis
Pattern Analysis
DSn Path
Analysis

Tables 3-24 through 3—-30 detail the error analysis that appears on
the ERROR ANALYSIS page. With the exception of the error count,
the analysis of the error conditions that appear on the ERROR
ANALYSIS page is made up of two numbers. The first number is the
number of seconds the condition existed. The second number is the
percentage of the test duration that the condition existed.

CTS 710 SONET Test Set User Manual

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

RESULTS ERROR none Section

ANALYSIS

Line
Path Analysis
VT Analysis
Pattern Analysis
DSn Path
Analysis

Tables 3-24 through 3-30 detail the error analysis that appears on
the ERROR ANALYSIS page. With the exception of the error count,
the analysis of the error conditions that appear on the ERROR
ANALYSIS page is made up of two numbers. The first number is the
number of seconds the condition existed. The second number is the
percentage of the test duration that the condition existed.
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Viewing Results

Table 3-26: TIM1 Path Analysis Results Displayed on the ERROR

ANALYSIS Page
Category Type Analysis Result
Path Path Analysis (B3 BIP) Error Counts

Errored Seconds

Errored Seconds — Type A

Errored Seconds - Type B

Severely Errored Seconds

Unavailable Seconds

Error Free Seconds

Path Analysis (FEBE)

Error Counts

Errored Seconds

Unavailable Seconds

Error Free Seconds

Table 3-27: TIM1 VT1.5 Analysis Results Displayed on the ERROR

ANALYSIS Page
Category Type Analysis Result
VT 1.5 Analy- | VT Analysis (V5 BIP) Error Counts

SIS

Errored Seconds

Errored Seconds - Type A

Errored Seconds - Type B

Severely Errored Seconds

Unavailable Seconds

Error Free Seconds

CTS 710 SONET Test Set User Manual
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Viewing Results

Table 3-26: TIM1 Path Analysis Results Displayed on the ERROR
ANALYSIS Page

Category

Type

Analysis Result

Path

Path Analysis (B3 BIP)

Error Counts

Errored Seconds

Errored Seconds — Type A

Errored Seconds - Type B

Severely Errored Seconds

Unavailable Seconds

Error Free Seconds

Path Analysis (FEBE)

Error Counts

Errored Seconds

Unavailable Seconds

Error Free Seconds

Table 3-27: TIM1 VT1.5 Analysis Results Displayed on the ERROR

ANALYSIS Page
Category Type Analysis Result
VT 1.5 Analy- | VT Analysis (V5 BIP) Error Counts

SIS

Errored Seconds

Errored Seconds - Type A

Errored Seconds - Type B

Severely Errored Seconds

Unavailable Seconds

Error Free Seconds
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Viewing Results

Table 3-29: DS1 Path Analysis Results Displayed on ERROR

Viewing Results

Table 3-29: DS1 Path Analysis Results Displayed on ERROR

ANALYSIS Page ANALYSIS Page
Category Type Analysis Result Category Type Analysis Result
DS1 Path DS1 Analysis (Frame Bit) Error Counts DS1 Path DS1 Analysis (Frame Bit) Error Counts

Errored Seconds

Errored Seconds - Type A

Errored Seconds - Type B

Severely Errored Seconds

Unavailable Seconds

Error Free Seconds

Table 3-30: DS3 Path Analysis Results Displayed on ERROR

Errored Seconds

Errored Seconds - Type A

Errored Seconds - Type B

Severely Errored Seconds

Unavailable Seconds

Error Free Seconds

Table 3-30: DS3 Path Analysis Results Displayed on ERROR

ANALYSIS Page ANALYSIS Page
Category Type Analysis Result Category Type Analysis Result
DS3 Path DS3 Analysis (P-Bit Parity) Error Counts DS3 Path DS3 Analysis (P-Bit Parity) Error Counts

Errored Seconds

Errored Seconds - Type A

Errored Seconds - Type B

Severely Errored Seconds

Unavailable Seconds

Error Free Seconds

Errored Seconds

Errored Seconds - Type A

Errored Seconds - Type B

Severely Errored Seconds

Unavailable Seconds

Error Free Seconds

Viewing Measurement Histories

The CTS 710 records measurement histories whenever you run a test.
Measurement histories are displayed as graphs. The graph displays
how an individual measurement changed over time. The vertical axis

Viewing Measurement Histories

The CTS 710 records measurement histories whenever you run a test
Measurement histories are displayed as graphs. The graph displays
how an individual measurement changed over time. The vertical axis
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Viewing Results

Viewing Results

Table 3-31: Measurements Displayed as Bar Graphs

Table 3-31: Measurements Displayed as Bar Graphs

Measurement

Measurement

Section B1 Error Counts

Section B1 Error Counts

Section B1 Errored Secs

Section B1 Errored Secs

Line B2 Error Counts

Line B2 Error Counts

Line B2 Errored Secs

Line B2 Errored Secs

Line FEBE Error Counts

Line FEBE Error Counts

Path B3 Error Counts

Path B3 Error Counts

Path B3 Errored Secs

Path B3 Errored Secs

Path FEBE Error Counts

Path FEBE Error Counts

Pattern Error Counts

Pattern Error Counts

Pattern Errored Secs

Pattern Errored Secs

STS Pointer Justifications

STS Pointer Justifications

VT Pointer Justifications

VT Pointer Justifications

VT BIP2 Errors

VT BIP2 Errors

VT BIP2 Errored Secs

VT BIP2 Errored Secs

VT FEBE Error Count

VT FEBE Error Count

VT FEBE Errored Secs

CRC/Parity Errored Seconds

Frame Errored Seconds

Line Graphs. A line graph is used to display pointer movement
history (see Figure 3-59). The vertical axis of the line graph ranges
from 0 to the maximum, which is different for SPEs and VTs. There
is only one measurement displayed as a line graph, as shown in

Table 3-32.

CTS 710 SONET Test Set User Manual
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VT FEBE Errored Secs

CRC/Parity Errored Seconds

Frame Errored Seconds

Line Graphs. A line graph is used to display pointer movement
history (see Figure 3-59). The vertical axis of the line graph ranges
from 0 to the maximum, which is different for SPEs and VTs. There
is only one measurement displayed as a line graph, as shown in

Table 3-32.
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Viewing Results

Tek Measurements Stopped = 5T5-1
®= 5TS-1
RESULT ____
[Minimum Res: 1 min] @ Cursorat 17:15on 15-Mar-95 ACTIONS
Failures Zoom In
ros mins
E%FF - . 15 Jbar
LOP {—#
1 Zoom Out
POWER -
00 16:00 2000 00:00 Show
Alarms Next Top
L-&IS » »
L-FERF{® = - Change
P-215—= » » Top
P-FERF® =
S —— S S - Change
PATTERN (- — Battom
00 16:00 20:00 00:00
SAVE RECALL

TEST 411 ERROR
SUMMARY | RESULTS | ANALYSIS

RESULTS RESULTS

Figure 3-60: On/Off Graphs Showing Failures and Alarms

Table 3-33: Measurements Displayed as On/Off Graphs for SONET

Rates

Graph Type

Displayed Value

Failures

LOS

LOF

OOF

STS LOP

VT LOP

VT LOM

Power

SONET Alarms

L-AIS

L-FERF

P-AIS

P-FERF
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Viewing Results

Power Out Indicator

If the power to the CTS 710 fails while a test is running, the

CTS 710 displays the words “POWEROUT” on the history graph.
POWEROUT is displayed vertically on the graph and spans the
period of time the CTS 710 was without power.

Cursor

The cursor is a line that is scrolled across the graph using the knob.

Cursor Position

Just below the menu name is a line that identifies the position of the
cursor. Cursor position is identified by time and date.

Measurement Results at Cursor Position

To the right of the graph name is a box that displays the value of the
measurement at the cursor location (the box is not displayed for
history graphs of alarms or failures). If the displayed graph

represents errored seconds, the measurement results box displays the

number of errored seconds that occurred during the interval
indicated. If the displayed graph represents an error count, the
measurement results box displays the number of errors counted
during the indicated interval and the resulting bit error rate (BER).
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Viewing Results

Table 3-35: Time Represented by Bars on History Graph (Cont.)

History Resolution = Normal History Resolution = Low
(12 min samples) (15 min samples)

15 minutes 4 hours

60 minutes 12 hours

There are 56 intervals of a history graph displayed on the screen at a
time. At a resolution of one minute per bar, a history graph displays
test results for a period of 56 minutes. At a resolution of 15 minutes
per bar, a history graph displays test results for a period of 840
minutes, or 14 hours.

The minimum test duration required to display results on a history

graph is one minute. Tests shorter than one minute will not display
any results on the HISTORY GRAPHS page. However, test results
do appear on the MAIN RESULTS and ERROR ANALYSIS pages

for tests shorter than one minute.

The longest period for which test results are displayed is 72 hours
(3 days) at a History Resolution of 1 minute or 1080 hours (45 days)
at a History Resolution of 15 minutes. If you run a test continuously,
only results for the last 72 hours (1 minute resolution) or 1080 hours
(15 minutes resolution) are maintained in memory.

To zoom in a history graph, seletdom In.

To zoom out a history graph, sel@tom Out.

NOTE. When viewing long test durations (for example, three days) at
a resolution of one minute, you might see a timestamp error. For
example, you might see two one-minute intervals stamped with the
same time. The timestamp error is simply revealing the clock
accuracy. The correct number of intervals for the test duration are
present.
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Viewing Results

m  SelectChange Bottomto select a different graph for display on
the bottom half of the screen.

m  SelectCancelif you decide not to change the displayed graph.

Displaying Mini-Graphs

When you select either Change Top or Change Bottom from the
HISTORY GRAPHS page, the selected graph is replaced by three
mini-graphs (see Figure 3—62). Each mini-graph is a reduced-size
version of a normal graph. Turn the knob to display a different graph.
The middle graph, which is highlighted, is the graph that will be
displayed full-size when you choose Select Graph. When you turn
the knob, the mini-graphs scroll either up or down depending on
which direction you turn the knob. Whether the next mini-graph
appears at the top or the bottom depends on the direction the knob
turns.

Use the mini-graph capability to view several results at once. With
mini-graphs displayed, the CTS 710 displays four graphs at the same
time. This will enable you to see relationships between different
results that might otherwise be difficult to spot.

Tek Measurements Stopped (= 5T5-1
&= 5T5-1
RESULT __
[Minimum Res: 1 min] @ Select Measurement (14 of 14) ACTIONS
Section B1 Error Counts
10 e mins
105 et 15 Joar
102 i
102 Yo
101 POL
0 DUE]
16:0 20:00 00:00 04:00
STS Pointer Justification
1000 DEERD
10 ERGOT
Cancel
LosFRllures Select
E Graph
POWER

TEST MAIN ERROR SAVE RECALL
SUMMARY | RESULTS | AMALYSIS RESULTS RESULTS

Figure 3-62: Changing the Displayed History Graph
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Viewing Results

m  SelectEDIT NAME to enter a name other than RESLT_XX
for the pass/fail test. SeleddONE when you are finished
editing the test name.

Tek Measurements Stopped (= 5T5-1
@& 5T5-1
RESULT
CHOICES
The results of the last two tests are stored in memory.
For a permanent record they must be saved to disk. RESLT_XX
Clear
“ Memory Start Time/Date Duration
Current 09:22:39 09-Dec-94 0d 0Oh Om
Previous 09:20:26 09-Dec-94 0d 0Oh Om
EDIT NAME

TEST [T ERROR HISTORY RECALL
SUMMARY | RESULTS | AMALYSIS GRAPHS RESULTS

Figure 3-63: The SAVE RESULTS Page

2. Enter a description of the test results file as follows:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
RESULTS SAVE RESULTS | Description EDIT TEXT
None
Clear

m SelectEDIT TEXT to enter a description of the test results,
up to 24 characters long. Sel@DNE when you are finished
editing the description.

m  SelectNoneif you do not want to use a description.

m  SelectClear to remove an existing description.
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Button Page Parameter Select Choice
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None
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m SelectEDIT TEXT to enter a description of the test results,
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Viewing Results

the page. The Results Source line will display the name of the file
recalled.

Tek Measurements Stopped = 5751

= 5TS-1
RESULT

ACTIONS
<~ Memory Start Time Duratien Recall
Current 09:22:39 09-Dec-94 0d 0Oh _ Om Result
Previous 09:20:26 09-Dec-94 0d 0Oh Om

Delete File
™ Disk Description

“

Memory

Disk

TEST AN ERROR HISTORY SAVE
SUMMARY | RESULTS | ANALYSIS GRAPHS RESULTS

Figure 3-64: The RECALL RESULTS Page

Deleting Test Results from Disk
To delete test results from disk:
1. Insert the disk containing the test results into the disk drive.

2. Select the test results file to be deleted, as follows:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice
RESULTS RECALL Disk
RESULTS
(see Figure 3-64)
select disk file Delete File
name

CTS 710 SONET Test Set User Manual . 3195
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Deleting Test Results from Disk
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Viewing Results

To print the results of the current test:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
PRINT Print Main
(see Figure 3-65) Results
Print Error Print
Analysis
Abort
EXIT

m  Highlight Print Main Results and then seledrint to print the
contents of the MAIN RESULTS page.

m Highlight Print Error Analysis and then seledrint to print the
contents of the ERROR ANALYSIS page.

m  SelectAbort to cancel a printout in process.

m  SelectEXIT if you decide not to print out any test results.

Tek Measurements Stopped @ 5TS-1
foccinre &= 5T5-1
PRINT CONTROL i
@ Use the knob to highlight the type of printout Print
and press Print, or press EXIT to clear this box.
Print Main Results Abort

Print Error Analysis
Print Last Screen

Print Status: 100%
Selected Printer: Tek DPU-411
(Printer type and port are set in the UTILITY menu)

EXIT

summary [IEENRE ANALYSISl GRAPHS l RESULTSl RESULTS J

Figure 3-65: The PRINT CONTROL Dialog Box

CTS 710 SONET Test Set User Manual . 3197
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Changing Instrument Settings

-/ |
Changing Instrument Settings

This section describes how to change the date and time settings,
printer settings, and the GPIB and RS-232 parameters. This section
describes how to display a screen that details the CTS 710 configura-
tion. You will also find a description of how to run the instrument
self-test in this section.

This section describes how to change the date and time settings,
printer settings, and the GPIB and RS-232 parameters. This section
describes how to display a screen that details the CTS 710 configura-
tion. You will also find a description of how to run the instrument
self-test in this section.

Viewing the Instrument Configuration

You can display a page that describes how the CTS 710 is configured
as well as the installed options and the hardware and firmware
revision level.

Viewing the Instrument Configuration

You can display a page that describes how the CTS 710 is configured
as well as the installed options and the hardware and firmware
revision level.

To display the instrument configuration: To display the instrument configuration:

Press Menu Select Menu Highlight Press Menu Select Menu Highlight
Button Page Parameter Select Choice Button Page Parameter Select Choice
UTILITY INSTR CONFIG | none none UTILITY INSTR CONFIG | none none

Table 3—36 describes the lines of the INSTR CONFIG page. Table 3—36 describes the lines of the INSTR CONFIG page.

Table 3-36: Lines of the Instrument Configuration Page Table 3-36: Lines of the Instrument Configuration Page

Line Description
Model The model number of the instrument.
Serial Number The serial number of the instrument.

Hardware Revision The version of hardware.

Firmware Revision The version of firmware.

Options Separates information that applies to
every instrument from information
about optional configurations.

CTS 710 SONET Test Set User Manual
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Line

Description

Model

The model number of the instrument.

Serial Number

The serial number of the instrument.

Hardware Revision

The version of hardware.

Firmware Revision

The version of firmware.

Options

Separates information that applies to
every instrument from information
about optional configurations.
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Changing Instrument Settings

Tek Measurements Stopped (= 5T5-1
®= 5751
UTILITY
CHOICES
Display Brightness ......... [High |
[31TT 01 Off Low
If ON, the beeper will sound when any error
ar alarm is detected in the received signal Medium
Current Date 09-Dec-94
Current Time 09:24:26 .
High

MISC PRINTER REMOTE INSTR SELF
SETTINGS SETUP CONTROL COMNFIG TEST

Figure 3-66: The MISC SETTINGS Page

Turning the Beeper On and Off

The CTS 710 has a beeper. The beeper is used alert you when a
pass/fail test has completed, or when certain conditions occur. You
can turn off the beeper if you wish.

To turn the beeper on or off:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
UTILITY MISC SETTINGS | Beeper On

(see Figure 3-66)

Off
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Tek Measurements Stopped = STS-1

= 5T5-1
UTILITY

CHOICES

Display Brightness ..........
[31TT 0 Off Low
If ON, the beeper will sound when any error
or alarm is detected in the received signal Medium
Current Date 09-Dec-94
Current Time 09:24:26 High

PRINTER REMOTE INSTR SELF
SETUP CONTROL CONFIG TEST

Figure 3-66: The MISC SETTINGS Page

Turning the Beeper On and Off

The CTS 710 has a beeper. The beeper is used alert you when a
pass/fail test has completed, or when certain conditions occur. You
can turn off the beeper if you wish.

To turn the beeper on or off:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
UTILITY MISC SETTINGS | Beeper On
(see Figure 3-66)
Off
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Changing Instrument Settings Changing Instrument Settings

NOTE. While you set the time in Edit Mode, the clock stops running. NOTE. While you set the time in Edit Mode, the clock stops running.

2. Assign the knob by selectirldpur, Minute, or Secondas 2. Assign the knob by selectidpur, Minute, or Secondas
necessary. necessary.

3. Turn the knob to change the setting. 3. Turn the knob to change the setting.
4. SelectCANCEL to abort any changes and exit Edit Mode. 4. SelectCANCEL to abort any changes and exit Edit Mode.

5. SelectDONE to enter your changes and exit Edit Mode. 5. SelectDONE to enter your changes and exit Edit Mode.

Changing the Printer Setup

The CTS 710 prints to Tek DPU-411 printers, Epson-compatible
printers, and Hewlett-Packard Thinkjet printers. It can also print to a
file on disk. The print parameters are located on the PRINTER
SETUP page of the UTILITY menu (see Figure 3—67). Printers are

Changing the Printer Setup

The CTS 710 prints to Tek DPU-411 printers, Epson-compatible
printers, and Hewlett-Packard Thinkjet printers. It can also print to a
file on disk. The print parameters are located on the PRINTER
SETUP page of the UTILITY menu (see Figure 3—67). Printers are

supported only by an RS-232 connection.

Tek Measurements Stopped = ST5-1 Tek Measurements Stopped & STS-1
@ sT5-1 ® sT5-1
UTILITY UTILITY
CHOICES CHOICES
Printer TYPe e To Disk (Interleaf Format) Tek Printer TYPe wiseisnnns To Disk (Interleaf Format) Tek
DPU-411 DPU-411
RS-232: RS-232:
Baud Rate Epson Baud Rate Epson
Stop Bits 1 Stop Bits . 1
Parity ........ Thinkjet Parity .....cccoeen. . None Thinkjet
Flow Control Flow Control ..o, None
To Disk To Disk
Print User & Company ..... Off BMP Format Print User & Company ....... Off BMP Format
User Name ........... User Name
Company Name ... —more- Company Name ... —more-
pany 1of 2 pany 1of 2

MISC REMOTE INSTR SELF
SETTINGS CONTROL COMNFIG TEST

Figure 3-67: The PRINTER SETUP Page

supported only by an RS-232 connection.

MISC REMOTE INSTR SELF
SETTINGS CONTROL CONFIG TEST

Figure 3-67: The PRINTER SETUP Page

Setting up the CTS 710 for a printer consists of two steps, specifying
the printer or file type and setting RS-232 parameters. Additionally,

Setting up the CTS 710 for a printer consists of two steps, specifying
the printer or file type and setting RS-232 parameters. Additionally,

CTS 710 SONET Test Set User Manual_ 3203 CTS 710 SONET Test Set User Manual 3-203
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Changing Instrument Settings

To set the RS-232 parameters for the printer:

Changing Instrument Settings

Press Menu
Button

Select Menu
Page

Highlight
Parameter

Select Choice

To set the RS-232 parameters for the printer:

UTILITY

PRINTER
SETUP

Baud Rate

1200

2400
4800
9600

Press Menu
Button

Select Menu
Page

Highlight
Parameter

Select Choice

UTILITY

PRINTER
SETUP

Stop Bits

1
2

Parity

None
Odd

Even

Flow Control

None
Software
Hardware
HIW & SIW

CTS 710 SONET Test Set User Manual

Baud Rate

1200

2400
4800
9600

Stop Bits

1
2

Parity

None
Odd

Even

Flow Control

None
Software
Hardware
HIW & SIW
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Changing Instrument Settings

Setting the GPIB Address
To set the CTS 710 GPIB address:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
UTILITY REMOTE GPIB Primary Default 4
CONTROL Address (see
Figure 3-68)
Inc
Dec
Offline

m SelectDefault 4 to set the GPIB address to its default value.

m  Selectinc to increment the GPIB address.

m SelectDecto decrement the GPIB address.

m  SelectOffline to place the CTS 710 in the offline state.

m The maximum GPIB address value is 30. The minimum GPIB
address value is 0.

CTS 710 SONET Test Set User Manual

Changing Instrument Settings

Setting the GPIB Address
To set the CTS 710 GPIB address:

Press Menu Select Menu Highlight
Button Page Parameter Select Choice
UTILITY REMOTE GPIB Primary Default 4
CONTROL Address (see
Figure 3-68)
Inc
Dec
Offline

m SelectDefault 4 to set the GPIB address to its default value.

m  Selectinc to increment the GPIB address.

m SelectDecto decrement the GPIB address.

m  SelectOffline to place the CTS 710 in the offline state.

m The maximum GPIB address value is 30. The minimum GPIB
address value is 0.
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Changing Instrument Settings Changing Instrument Settings

To set the remote control RS-232 parameters: To set the remote control RS-232 parameters:
Press Menu Select Menu Highlight Press Menu Select Menu Highlight
Button Page Parameter Select Choice Button Page Parameter Select Choice
UTILITY REMOTE Baud Rate 1200 UTILITY REMOTE Baud Rate 1200
CONTROL CONTROL
(see Figure 3-68) (see Figure 3-68)
2400 2400
(4800 4800
o600 9600
Stop Bits 1 Stop Bits 1
2 2
Parity None Parity None
od odd
Even— Even
Hardware Off Hardware Off
Handshake On— Handshake on
Software None Software None
Handshake W Handshake Xon/Xoft
Data Carrier Off Data Carrier Off
Detect On— Detect on
Tx Delay 0 Tx Delay 0
(Seconds) 1— (Seconds) 1
s 5
‘e Inc
Ti;;__________ Dec
CTS 710 SONET Test Set User Manual CTS 710 SONET Test Set User Manual 3-209
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Changing Instrument Settings

Running the Power Up Self Test

To run the power up self test:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice
UTILITY SELF TEST Self Test Group Power up
Self Test

Self Test Loop Once

Self Test Control | Run

m  SelectAbort to stop a self test in progress.

If your CTS 710 fails the self test, contact the nearest Tektronix
Service Center.

CTS 710 SONET Test Set User Manual

Changing Instrument Settings

Running the Power Up Self Test

To run the power up self test:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice
UTILITY SELF TEST Self Test Group Power up
Self Test

Self Test Loop Once

Self Test Control | Run

m  SelectAbort to stop a self test in progress.

If your CTS 710 fails the self test, contact the nearest Tektronix
Service Center.
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Appendix A: Menu Maps

= TEST CONTROL Page

TransmiT Receive  Test Duration

@ @ History Resolution ————

5 min

15 min

1 hour
Continuous

USER
DEFINED

Normal
(1 min)

Low
(15 min)

e RECALL INSTRUMENT SETUPS Page

(55
SETUPS
TRANSMIT RECEVE  Memory

O O 0. DEFAULT

. Named when saved
. Named when saved

. Named when saved
. Named when saved

5. Named when saved
Disk

B w N e

Choices depend on disk content

CTS 710 SONET Test Set User Manual

Recall
Setup

Recall
Setup

Delete File
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= TEST CONTROL Page

TransmiT Receve  Test Duration

@ @ History Resolution ———

5 min

15 min

1 hour
Continuous

USER
DEFINED

Normal
(1 min)

Low
(15 min)

= RECALL INSTRUMENT SETUPS Page

TRANSMIT RECEWVE  Memory

O O 0. DEFAULT
. Named when saved
O Od

. Named when saved

. Named when saved
. Named when saved
5. Named when saved
Disk
Choices depend on disk content

B w N e
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Menu Maps

EL SAVE PASS/FAIL TESTS Page

TRANSMIT RECeve  Name

B Description

Jgs urury  Operator Start Prompt
@ B Test Duration

Fail If
Operator End Prompt
On Test Completion —
Save to Disk —

CTS 710 SONET Test Set User Manual

TEST XX
Clear
EDIT NAME

None
Clear
EDIT TEXT

Default
Clear
Preview
EDIT TEXT

5min

15 min

1 hour
Continuous

USER
DEFINED

Up to four fail if
conditions can be
specified

Default
Clear
Preview
EDIT TEXT

Do
Nothing

Print
Summary

Saveto
Disk

Save File

Menu Maps
e SAVE PASS/FAIL TESTS Page
Lstters [
TRANsmIT RECEVE  Name TEST_XX
@ B Description Clear
mesuts  unury | OPerator Start Prompt EDIT NAME
@ B Te§t Duration
Fail If None
Operator End Prompt
On Test Completion — Clear
Save to Disk — EDIT TEXT
Default
Clear
Preview
EDIT TEXT
5min
15 min
1 hour
Continuous
USER
DEFINED

CTS 710 SONET Test Set User Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Up to four fail if
conditions can be
specified

Default
Clear
Preview
EDIT TEXT

Do
Nothing

Print
Summary

Save to
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Menu Maps
— MENUS —
F-am TRANSMIT SETTINGS Page (2 of 2) |
TRANSMIT RECEVE  Transmit Rate S/l\ﬁpglzw
B @ Transmit Clock o #1 sync)
RESULTS  UTILITY Transmit LeVel
@ @ Signal Structure VT #28
STS Under Test Next
Mapping Previous
VT Under Test
Payload (Mapping=VT1.5 Async) — (Mapping=DS3)

Test Pattern
Background Pattern —
Tx/Rx Settings —

DS1
Ext Add

DS1
Unframed

DS1
SF (D4)

DS1ESF

(Mapping=VT1.5 Async) —

PRBS
223-1

PRBS
2201

PRBS
27151

QRSS
220-1

All Ones
All Zeros
1lin8
3in24

User Word
8 hit

User Word
16 bit

User Word
24 hit
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DS3
Ext Add

DS3
Unframed

DS3
C-hit

DS3 M13

(Mapping=DS3)

PRBS
223-1

PRBS
2201

PRBS
20151

All Ones
All Zeros

User Word
8 hit

User Word
16 bit

User Word
24 bit

(Mapping=
VTL1.5 Async)

QRSS
2r20-1
Independ-
ent
Coupled

Through
Mode

Menu Maps

(—— MENUS —

TEST
SETUPS

TRANSMIT

RESULTS

RECEIVE

[

uTILITY

TRANSMIT SETTINGS Page (2 of 2)

Transmit Rate
Transmit Clock
Transmit Level
Signal Structure
STS Under Test
Mapping

VT Under Test

Payload
Test Pattern

Background Pattern —
Tx/Rx Settings —

(Mapping=VT1.5 Async) —

DS1
Ext Add

DS1
Unframed

DS1
SF (D4)

DS1ESF

(Mapping=VT1.5 Async) —

PRBS
2°23-1

PRBS
2201
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27151
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220-1
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User Word
16 it

User Word
24 hit
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(Mapping=
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VT #1
VT #28
Next
Previous

(Mapping=DS3)
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Ext Add
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C-hit
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(Mapping=DS3)

PRBS
223-1

PRBS
2201
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8 bit

User Word
16 bit
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Menu Maps Menu Maps

s ERRORS & ALARMS Page (2 of 4) s ERRORS & ALARMS Page (2 of 4

TRANSMIT RECEWVE  Error Type set to TRANSMIT RECEWVE  Error Type set to

@ @ Error Rate set to None @ @ Error Rate set to None

ResuLts  umumy  Transmit Alarm set to 1e-3 ResuLts  umury  Transmit Alarm set to 1e-3

@ @ Transmit Failure set to le—4 @ @ Transmit Failure set to le—4
le-5 le-5
le-6 le-6
le-7 le-7
le-8 le-8
USER USER
DEFINED DEFINED

CTS 710 SONET Test Set User Manual — CTS 710 SONET Test Set User Manual A-7
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Menu Maps Menu Maps

s ERRORS & ALARMS Page (4 of 4) s ERRORS & ALARMS Page (4 of 4

mT Receve  Error Type set to TRANSMIT

@ Error Rate set to

y  Transmit Alarm set to

o

eceve  Error Type set to

@ Error Rate set to

Transmit Alarm set to

@ Transmit Failure setto — (Mapping= — (Mapping= —— (Mapping=DS3) @ Transmit Failure setto — (Mapping= — (Mapping= —— (Mapping=DS3)

No Mapping) ~ VT1.5 Async) None No Mapping) ~ VT1.5 Async) None

None None LOS None None LOS

LOS LOS LOF LOS LOS LOF

LOF LOF STSLOP LOF LOF STSLOP

STSLOP STS LOP STSLOP STS LOP
VT LOP VT LOP
VT LOM VT LOM
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Menu Maps Menu Maps
MENUS MENUS
== POINTERS & TIMING Page (2 of 3) == POINTERS & TIMING Page (2 of 3)
[stiers [ [otiens ]
TRANSMIT RECEVE  Pointer/Timing Mode — (Pointer/Timing Mode= —— (Pointer/Timing Mode= TRANSMIT RECEVE  Pointer/Timing Mode éPqinter/STiming MOdglj: — I(DPt_)inter/STiming M0d§=
Offset Mod Pointer Sequences & Pointer Sequences & Offset Mode ointer Sequences ointer Sequences
‘E @ setlode f Pointer Type= Pointer Type= ‘E @ F Offset Pointer Type= Pointer Type=
RESULTS  UTILITY Ergquer]rcy Offset STS Pointer) VT Pointer) RESULTS  UTILITY Pre.quenTcy se STS Pointer) VT Pointer)
ointer Type . ) ointer Type . .
Single Single Single Single
B B Sequence Type : gt B gt B @ Sequence Type : gt B gt
Pointer Control urs urs Pointer Control urs urs
Pointer Value Set to —— ?hase X _I;hasg . Pointer Value Set to —— ?hase X _I;hasg X
Set with New Data Flag rar\swlzn rar]sulsn Set with New Data Flag ra@gn rar]S'?n
Pointer S-Bits Periodic Periodic Pointer S-Bits Periodic Periodic
. Continuous Continuous . Continuous Continuous
Pointer Rate Period Period Pointer Rate Period Period
f P— eriodic eriodic f P— eriodic eriodic
Pomter.Dlrecnon Continuous Continuous P0|nter'D|rect|0n Continuous Continuous
BurstSize With Cancel With Cancel BurstSize With Cancel With Cancel
Initialization Tlme Periodic Periodic Initialization Tlme Periodic Periodic
Cool Down Time Continuous Continuous Cool Down Time Continuous Continuous
With Add With Add With Add With Add
Periodic Periodic Periodic Periodic
87-3 26-1 87-3 26-1
Periodic Periodic Periodic Periodic
87-3 26-1 87-3 26-1
With Cancel With Cancel With Cancel With Cancel
Periodic Periodic Periodic Periodic
87-3 26-1 87-3 26-1
With Add With Add With Add With Add
Single Single Single Single
Alternating Alternating Alternating Alternating
Double Double Double Double
Alternating Alternating Alternating Alternating
Single Single
Burst Burst
Set Value Set Value
Continuous Continuous
(Pointer Control=Set Value) (Pointer Control=Set Value)
Min 0 Min 0
Max 782 Max 782
Default Default
522 522
lllegal lllegal
(Max +1) (Max +1)
USER USER
DEFINED DEFINED
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Menu Maps

(—— MENUS —

TEST

SETUPS

TRANSMIT

RESULTS

R

ECEIV

E

uTILITY

APS COMMANDS Page (1 of 3)

APS Mode
K1 Full Byte
Bits 1-4: —
Bits 5-8:
K2 Full Byte
Bits 1-4:
Bit 5:
Bits 6-8:
Transmit Setup

Span
Ring

Setto
00000000

Setto
11111111

Default
10101010

EDIT BYTE

(APS Mode=Ring)

NR No Request

RR-R Reverse Request Ring
RR-S Reverse Request Span
EXER-R Exerciser Ring
EXER-S Exerciser Span

WTR Wait To Restore

MS-S Manual Switch Ring
MS-S Manual Switch Span
SD-R Signal Degrade Ring
SD-S Signal Degrade Span
SD-P Signal Degrade Protection
SF-R Signal Fail Ring

SF-S Signal Fail Span

FS-R Forced Switch Ring

FS-S Forced Switch Span

LP-S Lockout of Protection Span

CTS 710 SONET Test Set User Manual

(APS Mode=Span)

NR No Request

DNR Do Not Revert

RR Reverse Request
Not Used

EXER Exerciser

Not Used

WTR Wait to Restore
Not Used

MS Manual Switch

Not Used

SD Signal Degrade Low
SD Signal Degrade High
SF Signal Fail Low

SF Signal Fail High

FS Forced Switch

LP Lockout of Protection

Menu Maps

(—— MENUS —

TEST

SETUPS

TRANSMIT

RESULTS

R

ECEIV

m

uTILITY

APS COMMANDS Page (1 of 3)

APS Mode
K1 Full Byte
Bits 1-4: —
Bits 5-8:
K2 Full Byte
Bits 1-4:
Bit 5:
Bits 6-8:
Transmit Setup

Span
Ring

Setto
00000000

Setto
11111111

Default
10101010

EDIT BYTE

(APS Mode=Ring)

NR No Request

RR-R Reverse Request Ring
RR-S Reverse Request Span
EXER-R Exerciser Ring
EXER-S Exerciser Span

WTR Wait To Restore

MS-S Manual Switch Ring
MS-S Manual Switch Span
SD-R Signal Degrade Ring
SD-S Signal Degrade Span
SD-P Signal Degrade Protection
SF-R Signal Fail Ring

SF-S Signal Fail Span

FS-R Forced Switch Ring

FS-S Forced Switch Span

LP-S Lockout of Protection Span

CTS 710 SONET Test Set User Manual

3
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

(APS Mode=Span)

NR No Request

DNR Do Not Revert

RR Reverse Request
Not Used

EXER Exerciser
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./
Appendix B: Status and Error Messages

This appendix describes the status and error messages that appear on
the CTS 710 display. Status messages are statements about actions
the CTS 710 has completed. Status messages appear during normal
operation. Error messages are statements about actions the CTS 710
was unable to complete. Error messages appear when the CTS 710 is
unable to perform a requested action.

Status Messages

Autoscan complete. The CTS 710 has successfully completed the
Autoscan sequence.

Burst pointer movement transmitted. The POINTER ACTION button
was pressed with the Pointer Control set to Burst.

Disk root directory read. The CTS 710 has successfully read the disk
directory.

Factory settings restored, non-volatile settings cleared. This message
appears when the instrument is turned on after it was turned off
during a state change. The instrument settings were corrupted during
the shutdown and so the factory default settings were loaded at
turn-on and all information stored in RAM was cleared.

File has been deleted. The CTS 710 has successfully deleted the
selected file.

Hardcopy complete. The CTS 710 has successfully completed a
printout.
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was unable to complete. Error messages appear when the CTS 710 is
unable to perform a requested action.

Status Messages

Autoscan complete. The CTS 710 has successfully completed the
Autoscan sequence.

Burst pointer movement transmitted. The POINTER ACTION button
was pressed with the Pointer Control set to Burst.

Disk root directory read. The CTS 710 has successfully read the disk
directory.

Factory settings restored, non-volatile settings cleared. This message
appears when the instrument is turned on after it was turned off
during a state change. The instrument settings were corrupted during
the shutdown and so the factory default settings were loaded at
turn-on and all information stored in RAM was cleared.

File has been deleted. The CTS 710 has successfully deleted the
selected file.

Hardcopy complete. The CTS 710 has successfully completed a
printout.
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Appendix B: Status and Error Messages

Save of measurement results/histories complete. The CTS 710 has
successfully saved test results to disk.

Save of pass/fail test complete. The CTS 710 has successfully saved
the pass/fail test to disk.

Single pointer movement transmitted. You pressed the POINTER
ACTION button with the Pointer Control set to Single.

Test restarted due to change in receiver settings. You changed the
receive settings while a test was running. When any settings are
changed, a running test is restarted.

Transmit rate change complete. The CTS 710 has successfully
changed transmit rate. This message can occur when an instrument
setup file is recalled from disk.

Error Messages

Alarm generation invalid while in through mode. You attempted to
transmit an alarm while the CTS 710 was in Through Mode.
Transmit settings cannot be changed while the transmit rate is set to
Through Mode.

Autoscan already in progress. You pressed the Autoscan front-panel
button while an Autoscan was in progress.

Button disabled in edit mode. You pressed a front-panel button while
the CTS 710 was in edit mode. You must exit edit mode before you
can use the front-panel buttons.

Button disabled when dialog box is displayed. You pressed a
front-panel button while a dialog box (for example, PRINT
CONTROL) was displayed. Some front-panel buttons are disabled
while a dialog box is displayed. Exit the dialog box to enable all the
front-panel buttons.
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Save of measurement results/histories complete. The CTS 710 has
successfully saved test results to disk.

Save of pass/fail test complete. The CTS 710 has successfully saved
the pass/fail test to disk.

Single pointer movement transmitted. You pressed the POINTER
ACTION button with the Pointer Control set to Single.

Test restarted due to change in receiver settings. You changed the
receive settings while a test was running. When any settings are
changed, a running test is restarted.

Transmit rate change complete. The CTS 710 has successfully
changed transmit rate. This message can occur when an instrument
setup file is recalled from disk.

Error Messages

Alarm generation invalid while in through mode. You attempted to
transmit an alarm while the CTS 710 was in Through Mode.
Transmit settings cannot be changed while the transmit rate is set to
Through Mode.

Autoscan already in progress. You pressed the Autoscan front-panel
button while an Autoscan was in progress.

Button disabled in edit mode. You pressed a front-panel button while
the CTS 710 was in edit mode. You must exit edit mode before you
can use the front-panel buttons.

Button disabled when dialog box is displayed. You pressed a
front-panel button while a dialog box (for example, PRINT
CONTROL) was displayed. Some front-panel buttons are disabled
while a dialog box is displayed. Exit the dialog box to enable all the
front-panel buttons.
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Appendix B: Status and Error Messages

Disk is full. You tried to save a file to disk and there is not enough
room on the disk for the file. Insert a disk with space available and
save the file again.

Disk not present in drive. You tried to save a file to disk, but no disk is
in the drive. Insert a formatted disk and save the file again.

Disk is write-protected, cannot write to file. You tried to save a file to a
disk that is write-protected.

Disk operation failed. A disk error occurred while reading or writing

to the disk. If you were trying to save a file to disk, save the file to a
different disk. If you were trying to read a file from disk, you might
be able to recover the file using an MS-DOS disk recovery program.

Error insertion disabled while in Through Mode. You pressed the
INSERT ERROR button while the CTS 710 was in Through Mode.
You cannot insert errors while the CTS 710 is in Through Mode
because the transmit signal must match the received signal.

Errors in test recall, test not loaded. The CTS 710 encountered disk
errors while recalling a pass/fail test and the operation was aborted.
You might be able to recover the file with an MS-DOS disk recovery
program.

Extra data in history file ignored. You recalled a history file that

contains extra data. This can occur if the history file has been edited
with a file editor and the edited file contains inappropriate informa-
tion.

Failure generation invalid while in through mode. You attempted to
transmit a failure while the CTS 710 was in Through Mode. Transmit
settings cannot be changed while the transmit rate is set to Through
Mode.

File name required. You entered a name for an instrument setup, a
pass/fail test, or a results file and then you removed the name by
selecting Clear. This message is just a reminder that a name must be
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Disk is full. You tried to save a file to disk and there is not enough
room on the disk for the file. Insert a disk with space available and
save the file again.

Disk not present in drive. You tried to save a file to disk, but no disk is
in the drive. Insert a formatted disk and save the file again.

Disk is write-protected, cannot write to file. You tried to save a file to a
disk that is write-protected.

Disk operation failed. A disk error occurred while reading or writing

to the disk. If you were trying to save a file to disk, save the file to a
different disk. If you were trying to read a file from disk, you might
be able to recover the file using an MS-DOS disk recovery program.

Error insertion disabled while in Through Mode. You pressed the
INSERT ERROR button while the CTS 710 was in Through Mode.
You cannot insert errors while the CTS 710 is in Through Mode
because the transmit signal must match the received signal.

Errors in test recall, test not loaded. The CTS 710 encountered disk
errors while recalling a pass/fail test and the operation was aborted.
You might be able to recover the file with an MS-DOS disk recovery
program.

Extra data in history file ignored. You recalled a history file that

contains extra data. This can occur if the history file has been edited
with a file editor and the edited file contains inappropriate informa-
tion.

Failure generation invalid while in through mode. You attempted to
transmit a failure while the CTS 710 was in Through Mode. Transmit
settings cannot be changed while the transmit rate is set to Through
Mode.

File name required. You entered a name for an instrument setup, a
pass/fail test, or a results file and then you removed the name by
selecting Clear. This message is just a reminder that a name must be
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Appendix B: Status and Error Messages

Invalid history data format in file. You recalled a file that does not
contain data in the correct format. This occurs when a file is recalled

that happens to have the correct extension for a history file (and thus

shows up on the RECALL RESULTS page) even though it is not a
CTS 710 history file.

Loss of added signal. You have selected an externally generated
tributary signal, but no valid signal is present.

Loss of external clock. You have selected an external clock source
that does not have a valid clock source attached.

Measurements are running, recall not allowed. You tried to recall
instrument setups from memory or disk while a test is running. Wait
until the test is completed and then recall the file.

Measurements are running, results cannot be saved. You attempted to
save results to disk while a test was running. Wait until the test is
completed and then save the results to disk.

No Result file with *.RES’ extension found. This message appears when
you select Disk (on the RECALL RESULTS page) but the disk does
not contain any results files.

Not available without tributary option. The requested action requires
that the Add/Drop/Test tributary option be installed.

No Test file with *. TST’ extension found. This message appears when
you select Disk (on the RECALL PASS/FAIL TESTS page) but the
disk does not contain any pass/fail test files.

Numeric value greater than maximum limit. You attempted to enter a
numeric value larger than the maximum value.

Numeric value less than minimum limit. You attempted to enter a
numeric value smaller than the minimum value.
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No Result file with *.RES’ extension found. This message appears when
you select Disk (on the RECALL RESULTS page) but the disk does
not contain any results files.

Not available without tributary option. The requested action requires
that the Add/Drop/Test tributary option be installed.

No Test file with *.TST’ extension found. This message appears when
you select Disk (on the RECALL PASS/FAIL TESTS page) but the
disk does not contain any pass/fail test files.

Numeric value greater than maximum limit. You attempted to enter a
numeric value larger than the maximum value.

Numeric value less than minimum limit. You attempted to enter a
numeric value smaller than the minimum value.
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Appendix C: Default Factory Settings Appendix C: Default Factory Settings

Table C-1 lists the instrument settings after Default Factory Settings
have been recalled.

Table C-1 lists the instrument settings after Default Factory Settings
have been recalled.

Table C-1: Default Factory Settings Table C-1: Default Factory Settings

Parameter Default Value
Transmit Rate STS-1
Transmit Clock Internal

Parameter Default Value
Transmit Rate STS-1
Transmit Clock Internal

Transmit Level

Cross Connect

Transmit Level

Cross Connect

STS Under Test

1

STS Under Test

1

Mapping

Bulk Fill No Mapping (Equipped)

Mapping

Bulk Fill No Mapping (Equipped)

Transmit Test Pattern

PRBS 2"23-1

Transmit Test Pattern

PRBS 2723-1

Transmit Overhead Path Trace

(64 null characters)

Transmit Overhead Path Trace

. (64 null characters)

Transmit Overhead External Add

None

Transmit Overhead External Add

None

Transmit Error Rate

None

Transmit Error Type

Section B1 BIP Etrror

Transmit Alarm

None

Transmit Failure

None

Transmit Pointer/Timing Mode

Pointer Movements

Transmit Pointer Type STS
Transmit Pointer Control Single
Transmit Pointer Value 522
Transmit Pointer Set with New Data Flag Yes
APS Mode RING
Receive Rate STS-1

Receive Level

Cross Connect

CTS 710 SONET Test Set User Manual

Transmit Error Rate

None

Transmit Error Type

Section B1 BIP Etrror

Transmit Alarm

None

Transmit Failure

None

Transmit Pointer/Timing Mode

Pointer Movements

Transmit Pointer Type STS
Transmit Pointer Control Single
Transmit Pointer Value 522
Transmit Pointer Set with New Data Flag Yes
APS Mode RING
Receive Rate STS-1

Receive Level

Cross Connect
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Appendix D: Specifications

Table D-1: Standard CTS 710 Specifications

Characteristic

Description

Generator Output

Electrical Output

Data Rates

STS-1:  51.84 Mb/s
STS-3:  155.52 Mb/s

Data Formats

STS-1:  AMI, B3ZS
STS-3/STS-3c: CMI

Signal Level at Transmit Output

STS-1 Hi: +1.0 Vpk £10% into 75 Q
STSX-1: with 450 feet of cable loss
STS-3 Hi: 0.5 Vpk £10% into 75 Q
STSX-3: with 225 feet of cable loss

Pulse Shape at Transmit Output

Meets ANSI T1-102, Bellcore GR-NWT-000253
Eye Pattern Masks

Return Loss

>15dB

Connector

Unbalanced, 75 Q BNC

Optical Output

Data Rates

OC-1:  51.84 Mb/s
0C-3:  155.52 Mb/s
0C-12:  622.08 Mb/s

Optical Module Options

Opt. 03, 1310 nm, IR, OC-1/3

Opt. 04, 1310 nm, IR, OC-1/3/12
Opt. 05, 1550 nm, LR, OC-1/3/12
Opt. 06, 1310/1550 nm, OC-1/3/12

Signal Level & Wavelength

-10 dBm, typical 1310 nm (Opt. 03, 04, 06)
0 dBm, typical, 1550 nm (Opt. 05, 06)

Pulse Shape

Meets Bellcore GR-253-CORE Eye Pattern Masks

Wavelength

1308 nm, typical (Opt. 03, 04, 06)
1550 nm, typical (Opt. 05, 06)
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Characteristic

Description

Generator Output

Electrical Output

Data Rates

STS-1:  51.84 Mb/s
STS-3:  155.52 Mb/s

Data Formats

STS-1:  AMI, B3ZS
STS-3/STS-3c: CMI

Signal Level at Transmit Output

STS-1 Hi: +1.0 Vpk £10% into 75 Q
STSX-1: with 450 feet of cable loss
STS-3 Hi: 0.5 Vpk £10% into 75 Q
STSX-3: with 225 feet of cable loss

Pulse Shape at Transmit Output

Meets ANSI T1-102, Bellcore GR-NWT-000253
Eye Pattern Masks

Return Loss

>15dB

Connector

Unbalanced, 75 Q BNC

Optical Output

Data Rates

OC-1:  51.84 Mb/s
0C-3:  155.52 Mb/s
0C-12:  622.08 Mb/s

Optical Module Options

Opt. 03, 1310 nm, IR, OC-1/3

Opt. 04, 1310 nm, IR, OC-1/3/12
Opt. 05, 1550 nm, LR, OC-1/3/12
Opt. 06, 1310/1550 nm, OC-1/3/12

Signal Level & Wavelength

-10 dBm, typical 1310 nm (Opt. 03, 04, 06)
0 dBm, typical, 1550 nm (Opt. 05, 06)

Pulse Shape

Meets Bellcore GR-253-CORE Eye Pattern Masks

Wavelength

1308 nm, typical (Opt. 03, 04, 06)
1550 nm, typical (Opt. 05, 06)
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Appendix D: Specifications

Table D-1: Standard CTS 710 Specifications (Cont.)

Characteristic

Description

Accuracy

+4.6 ppm, for instrument calibrated within 24
months

External Clock Reference

Rate

1.544 MHz +40 ppm

Input

Balanced, 100 Q +5%, Bantam connector

Recovered Clock

Loop timing

Clock is recovered from received signal

Transmit Line Frequency Offset

Frequency offset rate

4100 ppm of nominal line rate

Receive Input

Electrical Input

Data Rates

STS-1:  51.84 Mb/s £100 ppm
STS-3:  155.52 Mb/s +100 ppm

Data Formats

STS-1E: AMI, B3ZS coded
STS-3/STS-3c¢: CMI

Signal Sensitivity

STS-1 Hi: 0.5 Vpk min to 1.2 Vpk max
STSX-1: 0.25 Vpk min to 0.6 Vpk max
STS-1 Lo: 0.125 Vpk min to 0.35 Vpk max
STS-1 Monitor: 20 dB of flat loss below Xcon
STS-3: 0.35 Vpk min to 0.6 Vpk max
STSX-3: 0.35 Vpk min to 0.6 Vpk max
STS-1 Lo: 0.07 Vpk min to 0.3 Vpk max

STS-3 Monitor: 26 dB of flat loss below Hi

Signal Level Display

Readout for: Electrical signal level in mV

Signal Equalization

STS-1:

Cross-connect equalization for 450 feet of AT&T
728A cable

Low-level equalization for 900 feet of AT&T 728A
cable

STS-3:
Automatic equalization for 0 to 450 feet of cable
loss to ITU-T Rec. G.708 and ANSI TI-102
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Characteristic

Description

Accuracy

4.6 ppm, for instrument calibrated within 24
months

External Clock Reference

Rate

1.544 MHz +40 ppm

Input

Balanced, 100 Q +5%, Bantam connector

Recovered Clock

Loop timing

Clock is recovered from received signal

Transmit Line Frequency Offset

Frequency offset rate

4100 ppm of nominal line rate

Receive Input

Electrical Input

Data Rates

STS-1:  51.84 Mb/s £100 ppm
STS-3:  155.52 Mb/s +100 ppm

Data Formats

STS-1E: AMI, B3ZS coded
STS-3/STS-3¢: CMI

Signal Sensitivity

STS-1 Hi: 0.5 Vpk min to 1.2 Vpk max
STSX-1: 0.25 Vpk min to 0.6 Vpk max
STS-1 Lo: 0.125 Vpk min to 0.35 Vpk max
STS-1 Monitor: 20 dB of flat loss below Xcon
STS-3: 0.35 Vpk min to 0.6 Vpk max
STSX-3: 0.35 Vpk min to 0.6 Vpk max
STS-1 Lo: 0.07 Vpk min to 0.3 Vpk max

STS-3 Monitor: 26 dB of flat loss below Hi

Signal Level Display

Readout for: Electrical signal level in mV

Signal Equalization

STS-1:

Cross-connect equalization for 450 feet of AT&T
728A cable

Low-level equalization for 900 feet of AT&T 728A
cable

STS-3:
Automatic equalization for 0 to 450 feet of cable
loss to ITU-T Rec. G.708 and ANSI TI-102
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Appendix D: Specifications

Table D-1: Standard CTS 710 Specifications (Cont.)

Characteristic

Description

Path Overhead

Access Set Path Overhead bytes to any value from binary
00000000 to 11111111:
C2,F2,73,74,and 25
View all Path Overhead bytes

Add/Drop Insert data from the Overhead Add/Drop connector

into the F2 user byte
Drop data from the F2 user byte out to the
Overhead Add/Drop connector

Path Trace Byte J1

Send user-defined 64-byte sequence, or set to
00000000
View Path Trace J1

Pointer Movement

Single

Single pointer justification (increment or decrement)

Burst

Bursts of two to eight pointer justifications spaced
four frames apart. All adjustments within a given
burst are in the same direction. Subsequent bursts
are in alternating directions

Continuous

Pointer justifications occur continuously at a
predetermined rate in an incrementing, decrement-
ing, or alternating direction.

Rate between movements: 2 ms to 10 s, with a
resolution of 1 ms.

Set to Value

Set to a new location with or without the NDF being
set.

Range is 0 to 1023 (783 — 1023 are illegal
locations).

Pointer Test Sequences

Single pointer adjustment

Time between pointer adjustments: 30 s.

Alternating pointer adjustment

Alternating, single
Alternate, double

Pointer adjustment burst

Time between 3 pointers is 0.5 ms, 0.5 ms
Time between pointer burst: 30 s
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Appendix D: Specifications

Table D-1: Standard CTS 710 Specifications (Cont.)

Characteristic

Description

Path Overhead

Access Set Path Overhead bytes to any value from binary
00000000 to 11111111:
C2,F2,73,274,and 75
View all Path Overhead bytes

Add/Drop Insert data from the Overhead Add/Drop connector

into the F2 user byte
Drop data from the F2 user byte out to the
Overhead Add/Drop connector

Path Trace Byte J1

Send user-defined 64-byte sequence, or set to
00000000
View Path Trace J1

Pointer Movement

Single

Single pointer justification (increment or decrement)

Burst

Bursts of two to eight pointer justifications spaced
four frames apart. All adjustments within a given
burst are in the same direction. Subsequent bursts
are in alternating directions

Continuous

Pointer justifications occur continuously at a
predetermined rate in an incrementing, decrement-
ing, or alternating direction.

Rate between movements: 2 ms to 10 s, with a
resolution of 1 ms.

Set to Value

Set to a new location with or without the NDF being
set.

Range is 0 to 1023 (783 — 1023 are illegal
locations).

Pointer Test Sequences

Single pointer adjustment

Time between pointer adjustments: 30 s.

Alternating pointer adjustment

Alternating, single
Alternate, double

Pointer adjustment burst

Time between 3 pointers is 0.5 ms, 0.5 ms
Time between pointer burst: 30 s
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Appendix D: Specifications

Table D-1: Standard CTS 710 Specifications (Cont.)

Characteristic

Description

Pattern Bit Seconds
and % of total time

Error-Count, ES, ES-A, ES-B, SES, UAS, EFS

LEDs

Status Indicators

LOS, LOF, LOP, Line AIS, Line FERF, Path AlS,
Path FERF, Errors, Pointer Adjust, Signal Present,
Pattern Lock

Histograms

Error Count,
Bit Error Rate and
Errored Seconds

B1, B2, B3, Line-FEBE, Path-FEBE,
Pattern Bit

Alarms & Failures

LOS, OOF, LOF, SPE-LOP,

On/Off Line-AlS, Line-FERF,
Path-AlS, Path-FERF,
Pattern Loss, Loss of Power
Pointers STS Pointer Value, Pointer Justification

Measurement Utilities

Measurement Control

Manual Start/Stop
Timed: 1 sto 99 days with 1 s resolution Continu-
ous

Histogram Display Resolution

1 min, 5 min, 15 min, 1 hour
(displays 72 hours with 1 min resolution)
15 min, 60 min, 4 hrs, 12 hrs
(displays 45 days with 15 min resolution)

Result Logging

All measurements are recorded with start, stop time
and date.

The current and previous results are stored in
memory both totalized and graphical.

Both graphical and totalized results can be stored
on a disk.

Utilities

TroubleScan

Scans all measurement results for key violations
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Table D-1: Standard CTS 710 Specifications (Cont.)

Characteristic

Description

Pattern Bit Seconds
and % of total time

Error-Count, ES, ES-A, ES-B, SES, UAS, EFS

LEDs

Status Indicators

LOS, LOF, LOP, Line AIS, Line FERF, Path AlS,
Path FERF, Errors, Pointer Adjust, Signal Present,
Pattern Lock

Histograms

Error Count,
Bit Error Rate and
Errored Seconds

B1, B2, B3, Line-FEBE, Path-FEBE,
Pattern Bit

Alarms & Failures

LOS, OOF, LOF, SPE-LOP,

On/Off Line-AlS, Line-FERF,
Path-AlS, Path-FERF,
Pattern Loss, Loss of Power
Pointers STS Pointer Value, Pointer Justification

Measurement Utilities

Measurement Control

Manual Start/Stop
Timed: 1 sto 99 days with 1 s resolution Continu-
ous

Histogram Display Resolution

1 min, 5 min, 15 min, 1 hour
(displays 72 hours with 1 min resolution)
15 min, 60 min, 4 hrs, 12 hrs
(displays 45 days with 15 min resolution)

Result Logging All measurements are recorded with start, stop time

and date.
The current and previous results are stored in
memory both totalized and graphical.
Both graphical and totalized results can be stored
on a disk.

Utilities

TroubleScan Scans all measurement results for key violations
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Appendix D: Specifications

Table D-1: Standard CTS 710 Specifications (Cont.)

Characteristic

Description

Help Mode

Online task-oriented help

Display

7 inch diagonal CRT, magnetic deflection
Horizontal raster-scan green phosphor
Resolution: 640 by 480 pixels

VGA output: 15 pin connector

CTS 710 SONET Test Set User Manual . ) D9 _
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

Appendix D: Specifications

Table D-1: Standard CTS 710 Specifications (Cont.)

Characteristic Description
Help Mode Online task-oriented help
Display 7 inch diagonal CRT, magnetic deflection
Horizontal raster-scan green phosphor
Resolution: 640 by 480 pixels
VGA output: 15 pin connector
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Appendix D: Specifications

Table D-2: Option 22 DS1/DS3/VT1.5 Capabilities (Cont.)

Characteristic Description
Error Rate Range 1x102to 1 x 10-8 with 0.1 resolution!
Alarms and Failures DS1: Yellow
AIS
DS3: Yellow
AIS (DS3 blue)
ldle

VT1.5/DS3 Mapping

VT1.5 Map Signal Source

Internal DS1 Generator
Received DS1 signal

VT1.5 Mapping

Floating Asynch

VTL1.5 Active Map Channel Selection

Allows selection of any one of 28 VT channels
Remaining 27 VT channels are background

VT1.5 Background Channels

Background Channel Content

When internal DS1 generator is used:
QRSS or Idle pattern (11010101)
When external source is used: QRSS

Background Channel Framing

When internal DS1 generator is used: Same as
active channel
When external source is used: Unframed

VT1.5 Errors VT BIP-2

(Signal or Continuous) VT FEBE

VT1.5 Alarms and Failures VT AIS
VT FERF

VT Loss of Pointer
VT Loss of Multiframe

DS3 SPE Add Source

Internal DS3 Generator
Received DS3 signal

Transmitter Clock

Internal Clock

Accuracy

+4.6 ppm, for instrument calibrated within 24
months

1 Depends on error type.
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Table D-2: Option 22 DS1/DS3/VT1.5 Capabilities (Cont.)

Characteristic Description
Error Rate Range 1x102to 1 x 10-8 with 0.1 resolution!
Alarms and Failures DS1: Yellow
AIS
DS3: Yellow
AIS (DS3 blue)
Idle

VT1.5/DS3 Mapping

VT1.5 Map Signal Source

Internal DS1 Generator
Received DS1 signal

VT1.5 Mapping

Floating Asynch

VTL1.5 Active Map Channel Selection

Allows selection of any one of 28 VT channels
Remaining 27 VT channels are background

VT1.5 Background Channels

Background Channel Content

When internal DS1 generator is used:
QRSS or Idle pattern (11010101)
When external source is used: QRSS

Background Channel Framing

When internal DS1 generator is used: Same as
active channel
When external source is used: Unframed

VT1.5 Errors VT BIP-2

(Signal or Continuous) VT FEBE

VT1.5 Alarms and Failures VT AIS
VT FERF

VT Loss of Pointer
VT Loss of Multiframe

DS3 SPE Add Source

Internal DS3 Generator
Received DS3 signal

Transmitter Clock

Internal Clock

Accuracy

+4.6 ppm, for instrument calibrated within 24
months

1 Depends on error type.
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Appendix D: Specifications

Table D-2: Option 22 DS1/DS3/VT1.5 Capabilities (Cont.)

Characteristic

Description

DS1/DS3 Internal Pattern Receiver

Pattern Receiver Source

DS1: Rx Signal (ext)
VT1.5 Drop

DS3: Rx Signal (ext)
SONET SPE Drop

Framing

DS1:  SF(D4)
ESF
Unframed
DS3: M13
C-hit Parity
Unframed

Demultiplexing

Demux DS3 to DS1

Allows selection of any one of 28 DS1 channels
from a DS3

VT1.5/DS3 Demapping

VT1.5 Demapping

Floating Async

VTL1.5 Active Demap Channel
Selection

Allows selection of any one of 28 VT channels

Drop VT1.5to Internal DS1 Receiver
External DS1 signal output
Drop DS3 from Selected STS-1 Channel
Drop DS3 to Internal DS3 Receiver
External DS3 signal output
VT Path Overhead

VT1.5 Path Overhead Access

V5 control (——xxxx-)

Set VT Path Overhead bytes to any value from
binary 00000000 to 11111111:

73,74, and Z6

View all Path Overhead bytes

VT1.5 Path Trace Byte J2

Send user-defined 16-byte sequence, or set to
00000000
View Path Trace J2
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Appendix D: Specifications

Table D-2: Option 22 DS1/DS3/VT1.5 Capabilities (Cont.)

Characteristic

Description

Periodic pointer adjustment
— continuous pattern

— continuous pattern

— continuous pattern with cancellation of one
pointer

— continuous pattern with added pointer

Pointer Direction

Positive or Negative

Initialization Period

On or Off
Thirty second burst of 1 pointer per second in the
same direction as the selected test.

Cool Down Period

On or Off
This will last at least 60 seconds.

Measurements

DS1 Error Count, Error Rate and Frame Bit

Error seconds for CRC-6 (ESF only)
Pattern Bit

DS3 Error Count, Error Rate and Frame Bit

Error seconds for P Parity Bit (M13 framing only)
C Parity Bit (C-Bit parity only)
Pattern Bit

VT1.5 Error Count, Error Rate and VT BIP-2

Error seconds for VT FEBE

DS1 Alarm and Failure Seconds for | AIS
Yellow

Loss of Pattern Sync
Loss of Frame
Loss of Signal

DS3 Alarm and Failure Seconds for

AIS (DS3 Blue)
Yellow (DS3 FERF)
ldle

Loss of Pattern Sync
Loss of Frame

Loss of Signal

VT1.5 Alarm and Failure Seconds for

VT AIS

VT FERF

VT Loss of Pointer
VT Loss of Multiframe
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Appendix D: Specifications

Table D-2: Option 22 DS1/DS3/VT1.5 Capabilities (Cont.)

Characteristic

Description

Histogram Display Resolution

1 min, 5 min, 15 min, 1 hour
(displays 72 hours with 1 min resolution)
15 min, 60 min, 4 hrs, 12 hrs
(displays 45 days with 15 min resolution)

Result Logging

All measurements are recorded with start, stop time
and date.

The current and previous results are stored in
memory both totalized and graphical.

Both graphical and totalized results can be stored
on a disk.

Table D-3: Environmental Specifications

Characteristic Description
Environmental
Temperature Operating: 0° C to +50° C
Nonoperating: -40° C to +75° C
Altitude Operating: 4,572 m (15,000 ft)
Nonoperating: 12,192 m (40,000 ft)
Humidity Operating:

To 95%, relative humidity at or below +45° C for
2 hours or less

To 90% relative humidity at or below 30° C,
continuous

Transportation Handling

Qualifies under National Safe Transit Association
1s Pre-shipment Test; 1A-B-1.
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Appendix D: Specifications

Table D-5: Certifications and compliances (cont.)

Characteristic

Description

EC Declaration of Conformity — Low
Voltage

Compliance was demonstrated to the following
specification as listed in the Official Journal of the
European Communities:

Low Voltage Directive 73/23/EEC

EN 61010-1/A1 Safety requirements for
electrical equipment for
measurement, control,

and laboratory use

Approvals

UL1244 — Electrical and Electronic Measuring and
Testing Equipment

CAN/CSA-22.2 No. 231 - CSA Safety
requirements for Electrical and Electronic
Measuring and testing Equipment

Conditions for Safety Certification

Operating temperature: +5t0 +40 °C

Max. Operating altitude: 2000 m

Equipment Type: Test and measuring
Safety Class: Class I, grounded

product (IEC1010-1)

Overvoltage Category: CAT Il (IEC1010-1)

Polution Degree: Polution Degree 2,
rated for indoor use

only (IEC1010-1)
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Description
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Appendix E: Incoming Inspection Test

The purpose ahe incoming inspection test is to verify that the

CTS 710 SONET Test Set is functioning properly. The incoming
inspection testelies on the front panel status lights to indicate the
results of the test. Figure E-1 shows the location of the status lights
used in these procedures.
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Figure E-1: Front-Panel Status Lights

Table E-1 details the equipment required to complete the incoming
inspection test.
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Appendix E: Incoming Inspection Test

How to Proceed

If the CTS 710 fails any of these tests, it has failed the incoming
inspection test. Double check the electrical and optical connections
and repeat any failed test. If the failure persists, contact your local
Tektronix field office or representative for assistance.

You can perform théollowing tests in any order. Each test is

independent and does not depend on the setup from the previous test.

®m  Turn on the CTS 710. Allow it to warm up for 20 minutes before
proceeding with the tests.

System Self Test with External Loop-Back

This test executes the Self Test including coverage of the transmitter
and receiver 1/O circuitry.

Equipment 75 Q BNC coaxial cable for electrical loop-back

Required _ . , , .
Optical loop-back cable if Electrical/Optical Plug-in

Interface Module is installed

Prerequisites | CTS 710 warmed-up at least twenty minutes

Time Required | Approximately two minutes

1. Attach electrical and optical loop-back cables from the
TRANSMIT/OUT outputs to the RECEIVE/IN inputs.

NOTE. Connectors labeled OUT and IN are present only on
instruments equipped with the Add/Drop/Test Option.
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Appendix E: Incoming Inspection Test

2. Perform the initial setup of the CTS 710 with the following

sequence:
Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TEST SETUPS RECALL DEFAULT Recall Setup
INSTRUMENT FACTORY
SETUPS SETTINGS
TRANSMIT TRANSMIT Tx/Rx Settings Coupled
SETTINGS
POINTERS & Pointer Control Set Value
TIMING
Pointer Value set | Default 522

to

3. To check the STS-1 rate, press @ieEAR HISTORY button,
wait two seconds, and then verify that no yellow history lights are

on.

4. To check the STS-3 rate, set the transmit rate as follows:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TRANSMIT TRANSMIT Transmit Rate STS-3
SETTINGS

NOTE. When changing the transmit rate, the LOP, LOS, and LOF
history lights may turn on; this is normal. However, the red event
lights should not stay on.

5. Press th€LEAR HISTORY button, wait two seconds, and then
verify that no yellow history lights are on.

6. Steps 7 through 10 of this procedure apply only if one of the
Electrical/Optical Plug-in Interface Modules (Option 03 or
Option 04) is installed in your CTS 710.
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Appendix E: Incoming Inspection Test

1. Attach electrical and optical loop-back cables from the OUT
outputs to the IN inputs.

2. Perform the initial setup of the CTS 710 with the following

sequence:
Press Menu Select Menu Highlight
Button Page Parameter Select Choice
TEST SETUPS RECALL DEFAULT Recall Setup
INSTRUMENT FACTORY
SETUPS SETTINGS
TRANSMIT TRANSMIT Tx/Rx Settings Coupled
SETTINGS
Transmit Rate DS1

3. To check the DS1 rate, press ieEAR HISTORY button, wait

two seconds, and then verify that no yellow history lights are on.

4. To check the DS3 rate, set the transmit rate as follows:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice

TRANSMIT TRANSMIT Transmit Rate DS3
SETTINGS

NOTE. When changing the transmit rate, the LOP, LOS, and LOF
history lights may turn on; this is normal. However, the red error
lights should not stay on.

5. Press th€LEAR HISTORY button, wait two seconds, and then
verify that no yellow history lights are on.

This completes the incoming inspection test.
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./
Appendix F: Example Disk Contents

This manual ships with a disk containing files that you can load into
your CTS 710. The files are examples of instrument setups, test
results and pass/fail tests. The files contained on the disk are
described in the following paragraphs.

Instrument Setups

The STRESS file is an instrument setup file. The file sets up the

CTS 710 to generate an STS-1 signal that contains alarms, errors and
pointer movements. The STRESS file is an example of how the

CTS 710 can save you time by storing instrument setups on disk for
later recall.

Test Results

The ONEDAY file is a test results file. It contains one day (24 hours)
of test results. Recall the file from the RECALL RESULTS page of
the RESULTS menu. You can view the test results on the MAIN
RESULTS and ERROR ANALYSIS pages of the RESULTS menu.
You can view a graph of the test results on the HISTORY GRAPHS
page of the RESULTS menu. The HISTORY GRAPHS page shows
when alarms, errors and pointer movements occurred.

Pass/Fail Tests

The DEMO_10S file is a pass/falil test that runs for just 10 seconds.
To make the test fail, press the INSERT ERROR button on the front
panel. To run the test, connect an electrical cable between the
TRANSMIT and RECEIVE connectors on the front panel and then
recall the test from the RECALL PASS/FAIL TESTS page of the
TEST SETUPS menu. You can see how the test was set up by
viewing the test parameters on the SAVE PASS/FAIL TESTS page of
the TEST SETUPS menu after you recall the test.
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Appendix G: Rear-Panel Connectors

This appendix describes the connectors located on the rear panel of

the CTS 710.

VGA External

Video GPIB RS-232 Clock Input Power

Output ~ Port Port  (Optional) Ground  Connector

_ \\ / // —
(< \ i 2\
\— 7
- o( e i
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~ ] { \ /
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d%éo

Calibration Overhead 1.544 Mb/s (Connector Fuse Principal
Signal  Add/Drop  BITS  Not Used) Power
Output Port Timing Switch

Reference
Input

Figure G-1: CTS 710 Rear Panel Connectors

VGA Video Output
The CTS 710 can drive an external IBM-compatible VGA monitor.

There are no parameters to set in order to drive an external monitor.

The output is monochrome (green only); the resolution is 640 pixels
x 480 pixels. Figure G—-2 shows how the pins are numbered on the
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VGA Video Output

The CTS 710 can drive an external IBM-compatible VGA monitor.
There are no parameters to set in order to drive an external monitor.
The output is monochrome (green only); the resolution is 640 pixels
x 480 pixels. Figure G—-2 shows how the pins are numbered on the
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Appendix G: Rear-Panel Connectors Appendix G: Rear-Panel Connectors

GPIB Port GPIB Port
The GPIB (General Purpose Interface Bus) port is used for remote The GPIB (General Purpose Interface Bus) port is used for remote
control of the CTS 710. For detailed information on remote control control of the CTS 710. For detailed information on remote control
of the CTS 710, see t&TS 710 SONET Test Set Programmer of the CTS 710, see tl&TS 710 SONET Test Set Programmer
Manual (Tektronix part number 070-8924-XX) Manual (Tektronix part number 070-8924-XX)
RS-232 Port RS-232 Port
The rear panel RS-232 connector is used to connect to printers and The rear panel RS-232 connector is used to connect to printers and
instrument controllers. Set the RS-232 parameters for printers on the instrument controllers. Set the RS-232 parameters for printers on the
PRINTER SETUP page of the UTILITY menu. Set the RS-232 PRINTER SETUP page of the UTILITY menu. Set the RS-232
parameters for instrument controllers on the REMOTE CONTROL parameters for instrument controllers on the REMOTE CONTROL
page of the UTILITY menu. You can find more detailed information page of the UTILITY menu. You can find more detailed information
on remote control of the CTS 710 in 6&S 710 SONET Test Set on remote control of the CTS 710 in t6&S 710 SONET Test Set
Programmer ManualFigure G—3 shows how the pins are numbered Programmer ManualFigure G—3 shows how the pins are numbered
on the RS-232 port. Table G-2 lists the pin assignment for the on the RS-232 port. Table G-2 lists the pin assignment for the
RS-232 port on the CTS 710 rear panel. RS-232 port on the CTS 710 rear panel.
9 6 9 6
5 1 5 1
Figure G-3: The RS-232 Port Figure G-3: The RS-232 Port
Table G-2: RS-232 Rear Panel Connector Pin Assignment Table G-2: RS-232 Rear Panel Connector Pin Assignment
Pin Number Name Description Pin Number Name Description
1 DCD Data Carrier Detect 1 DCD Data Carrier Detect
2 RxD Receive Data 2 RxD Receive Data
3 TxD Transmit Data 3 TxD Transmit Data
4 DTR Data Terminal Ready 4 DTR Data Terminal Ready
5 GND Signal Ground 5 GND Signal Ground
CTS 710 SONET Test Set User Manual G-3 CTS 710 SONET Test Set User Manual G-3
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Appendix G: Rear-Panel Connectors

Overhead Add/Drop Port

You use the Overhead Add/Drop port to add/drop the section and line
data communication channels (DCC), and the section and line user
channels. The DCC and user channel add/drop functions are
independent; for example, you can add a DCC while dropping a user
channel. Only one DCC or user channel can be added or dropped at a
time. The parameters for adding a DCC or a user channel are located
on the TRANSPORT OVERHEAD and PATH OVERHEAD pages of
the TRANSMIT menu. The parameters for dropping a DCC or a user
channel are located on the TRANSPORT OVERHEAD and PATH
OVERHEAD pages of the RECEIVE menu.

The Overhead Add/Drop port uses a gapped clock. Figure G—4 shows
how the pins are numbered on the Overhead Add/Drop port.

Tables G—3 and G—4 summarize the different communication
channels.

Appendix G: Rear-Panel Connectors

Overhead Add/Drop Port

You use the Overhead Add/Drop port to add/drop the section and line
data communication channels (DCC), and the section and line user
channels. The DCC and user channel add/drop functions are
independent; for example, you can add a DCC while dropping a user
channel. Only one DCC or user channel can be added or dropped at a
time. The parameters for adding a DCC or a user channel are located
on the TRANSPORT OVERHEAD and PATH OVERHEAD pages of
the TRANSMIT menu. The parameters for dropping a DCC or a user
channel are located on the TRANSPORT OVERHEAD and PATH
OVERHEAD pages of the RECEIVE menu.

The Overhead Add/Drop port uses a gapped clock. Figure G—4 shows
how the pins are numbered on the Overhead Add/Drop port.

Tables G—-3 and G—4 summarize the different communication
channels.

0

37

Figure G-4: The Overhead Add/Drop Port

2
0000000000000 O0OO0O0
(0000000000000 000000 J
1 19

Table G-3: Overhead Channels Added

Added Channel Bytes Added Data Rate | Clock Rate

Section DCC D1, D2, D3 192 kbps 216 kHz

Line DCC D4, D5, D6, D7, D8, 576 kbps 2.16 MHzL
D9, D10, D11, D12

Section User F1 64 kbps 72 kHz

Channel

Path User Channel | F2 64 kbps 72 kHz

1 The Line DCC signal has a 1/3-2/3 duty ratio.

CTS 710 SONET Test Set User Manual
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Figure G-4: The Overhead Add/Drop Port
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Table G-3: Overhead Channels Added

Added Channel Bytes Added Data Rate | Clock Rate
Section DCC D1, D2, D3 192 kbps 216 kHz
Line DCC D4, D5, D6, D7, D8, 576 kbps 2.16 MHzL
D9, D10, D11, D12
Section User F1 64 kbps 72 kHz
Channel
Path User Channel | F2 64 kbps 72 kHz
1 The Line DCC signal has a 1/3-2/3 duty ratio.
CTS 710 SONET Test Set User Manual G-5
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Appendix G: Rear-Panel Connectors

Table G-6: Overhead Add/Drop Port Additional Pin
Assignments

Signal Pin
Shield (ground) 1
Signal Ground (ground) 19
Reserved 33
Tx Frame Pulse (output)! 15
Rx Frame Pulse (output)! 36

1 The Frame Pulse signals are nominal 8 kHz, TTL, single-ended signals.

BITS Timing Reference Input

Use the BITS (Building Integrated Timing Supply) timing reference
input connector to connect to a BITS reference. To synchronize the
CTS 710 transmit clock with a BITS reference:

Press Menu Select Menu Highlight

Button Page Parameter Select Choice
TRANSMIT TRANSMIT Transmit Clock BITS
SETTINGS

CTS 710 SONET Test Set User Manual . ) G-7
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Appendix H: Changing Optical Port
Connectors

The following procedures are discussed in this appendix:
m  Cleaning the Optical Ports
m  Changing the Optical Port Connectors

Cleaning the Optical Ports

If the CTS 710 performance appears degraded, the optical fiber and

optical port may be dirty. Clean the fiber connector with a clean
cloth.

To clean an optical port:

1. Verify that the CTS 710 has been turned off with the principal
power switch on the rear panel.

2. Remove the four screws that attach the bulkhead connector to the

front panel (see Figure H-1).

3. Gently pull the bulkhead out of the unit and unscrew the fiber
connector. Be careful not to pull beyond the fiber slack.

4. Using a soft, lint-free cloth with a high-quality glass cleaner,
clean the tip of the fiber cable.

5. If available, use low-pressure compressed air or canned air to

blow any dirt out of the bulkhead connector. If compressed air is
not available, then the bulkhead will have to be taken apart and

cleaned. Refer to thehanging the Optical Port Connectors
procedure, on page H-2, for information about bulkhead
disassembly.

6. After cleaning the bulkhead, reconnect the fiber and install the
bulkhead. Be sure to reinstall the dustcap chain.

CTS 710 SONET Test Set User Manual
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Connectors

The following procedures are discussed in this appendix:
m  Cleaning the Optical Ports
m  Changing the Optical Port Connectors

Cleaning the Optical Ports

If the CTS 710 performance appears degraded, the optical fiber and

optical port may be dirty. Clean the fiber connector with a clean
cloth.

To clean an optical port:

1. Verify that the CTS 710 has been turned off with the principal
power switch on the rear panel.

2. Remove the four screws that attach the bulkhead connector to the

front panel (see Figure H-1).

3. Gently pull the bulkhead out of the unit and unscrew the fiber
connector. Be careful not to pull beyond the fiber slack.

4. Using a soft, lint-free cloth with a high-quality glass cleaner,
clean the tip of the fiber cable.

5. If available, use low-pressure compressed air or canned air to
blow any dirt out of the bulkhead connector. If compressed air is
not available, then the bulkhead will have to be taken apart and
cleaned. Refer to thehanging the Optical Port Connectors
procedure, on page H-2, for information about bulkhead
disassembly.

6. After cleaning the bulkhead, reconnect the fiber and install the
bulkhead. Be sure to reinstall the dustcap chain.
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Appendix H: Changing Optical Port Connectors Appendix H: Changing Optical Port Connectors

Figure H-3: ST Optical Bulkhead Assembly Figure H-3: ST Optical Bulkhead Assembly
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Appendix I: Packing for Shipment

If you ship the CTS 710, pack it in the original shipping carton and
packing material. If the original packing material is not available,
package the instrument as follows:

1.

Obtain a corrugated cardboard shipping carton with inside
dimensions at least 15 cm (6 in) taller, wider, and deeper than the
CTS 710. The shipping carton must be constructed of cardboard
with 170 kg (375 Ib) test strength.

If you are shipping the CTS 710 to a Tektronix field office for
repair, attach a tag to the CTS 710 showing the instrument owner
and address, the name of the person to contact about the
instrument, the instrument type, and the serial number.

. Wrap the CTS 710 with polyethylene sheeting or equivalent

material to protect the finish.

. Cushion the CTS 710 in the shipping carton by tightly packing

dunnage or urethane foam on all sides between the carton and the
CTS 710. Allow 7.5 cm (3 in) on all sides, top, and bottom.

. Seal the shipping carton with shipping tape or an industrial

stapler.
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Seal the shipping carton with shipping tape or an industrial
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Glossary

AIS
An acronym for Alarm Indication Signal. An AIS is used to alert
downstream equipment that an upstream failure has been
detected.

APS
An acronym for Automatic Protection Switching.

ASCII
An acronym for American Standard Code for Information
Interchange.

BER
An acronym for Bit Error Ratio (or Rate). The principal measure
of quality of a digital transmission system. BER is defined as:

Number of Errors
Total Number of Bits

BER =

BER is usually expressed as a negative exponent. For example,
a BER of 167 means that 1 bit out of 1®its is in error.

BIP
An acronym for Bit Interleaved Parity. A method used to
monitor errors in the transmitted signal.

Bit Error
An incorrect bit. Also known as a coding violation.

BITS
An acronym for Building Integrated Timing Supply.

COFA
An acronym for Change of Frame Alignment.
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Glossary

FEBE
An acronym for Far End Block Error. An indication returned to
the transmitting LTE that an errored block has been detected at
the receiving LTE.

FERF
An acronym for Far End Receive Failure. A FERF indicates to
the transmitting LTE that the receiving LTE has detected an
incoming line failure or is receiving a Line AlS.

ITU
An acronym for the International Telecommunication Union.

Line
The portion of a transmission line between two multiplexers.

Line Alarm Indication Signal (AIS)
A Line AIS is generated by Section Terminating Equipment
upon Loss of Signal or Loss of Frame.

Line Coding Violation (CV)
The sum of the BIP errors detected at the Line layer. Line CVs
are collected using the BIP codes in the B2 bytes of the Line
Overhead.

Line Errored Second (ES)
A second during which at least one Line CV occurred, or a
second during which the line was in the Line AIS state.

Line Far End Receive Failure (FERF)
An indication returned to a transmitting LTE from the receiving
LTE that a Line AIS or incoming line failure has been detected.

Line Overhead (LOH)
Controls the payload information using the section layer and
provides alarm indications, error monitoring, and message
signalling between two LTEs.
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status and maintenance information between two network
elements.

POH
An acronym for Path Overhead.

PTE
An acronym for Path Terminating Equipment.

Rx
An abbreviation for Receive.

Section
The portion of a transmission line between a Network Element
(NE) and a Line Terminating Equipment (LTE) or two LTEs.

Section Coding Violation (CV)
A BIP error that is detected at the Section layer. CVs for the
Section layer are collected using the BIP-8 in the B1 byte
located in the Section overhead of STS-1 number 1.

Section Errored Second (ES)
A second during which at least one Section CV or OOF/COFA
event occurred, or a second during which the NE was (at any
point during the second) in the LOS state.

Section Overhead (SOH)
A set of bytes allocated within each frame to carry framing and
error monitoring information between an NE and LTE or
between two LTEs. Part of the transport overhead.

SES
An acronym for Severely Errored Seconds.

Severely Errored Seconds (SES)
A second with more than N CVs. N varies with the transmit rate
but corresponds to a BER o#&210".

SOH
An acronym for Section Overhead.
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Glossary

Through Mode
The ability to retransmit the incoming signal and manipulate its
contents.

TOH
An acronym for Transport Overhead.

Transport Overhead (TOH)
A set of bytes allocated within each frame to carry operation,
administration, and maintenance information from one end of
the system to the other.

Tributary
The lower rate signal that is input to a multiplexer for
combination (multiplexing) with other low rate signals to form a
higher rate signal.

Tx
An abbreviation for Transmit.

VT
An acronym for Virtual Tributary. A structure (not a signal)
designed for transport and switching of sub-STS payloads. The
sizes of VT currently in use are VT1.5, VT2, VT3, and VT6.

Yellow Signal
A code sent upstream to indicate that a failure condition has
been declared downstream.
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Index
A

Abort
PRINT CONTROL dialog box,
3-197, 3-198
Self Test Control, 3-211
accessories
optional, 1-2
standard, 1-2
accessory pouch, installing, 1-3
Added Tx Clock, Overhead Add/
Drop Port, G-6
Added Tx Data, Overhead Add/
Drop Port, G-6
adding a tributary signal, 3-72
adjusting pointers, 3—141
AlS, APS COMMANDS, 3-170
Alarm, Fail If condition, 3—-39
alarm, audibleSeebeeper
Alarms, MAIN RESULTS, 3-175,
3-177
Alternate, Pointer Direction, 3-148
AMI, Transmit Line Code, 3—-94
Analyze VT, AUTOSCAN dialog
box, 3-57
APS Mode, APS COMMANDS,
3-161
APS response, checking, 3-161
Architecture, APS COMMANDS,
3-169
AUTOSCAN button, 3-55

B

B3ZS, Transmit Line Code, 3—-94
B8ZS, Transmit Line Code, 3—-94
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PRINTER SETUP, 3-205
REMOTE CONTROL, 3-209
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BITS, Transmit Clock, 3—69
BITS rear-panel connector, G-7
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buttons
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POINTER ACTION, 3-142
principal power switch, 1-9
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C

Change Bottom, HISTORY
GRAPHS, 3-191

Change Top, HISTORY GRAPHS,
3-190

changing.Seeediting
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Default (XXXXXXXX), TRANS-
PORT OVERHEAD, 3-79
Default Oppm, Frequency Offset,

3-150
Default 4, GPIB Primary Address,
REMOTE CONTROL, 3-207
Default 50ms, Pointer Rate, 3-147
Default 522, Pointer Value Set to,
3-145
Default 78, Pointer Value Set to,
3-146
default settings, C-1
Default Trace, J1 byte, 3—-83
Delete, Edit Mode, 2-22
Delete File
RECALL INSTRUMENT SET-
UPS, 3-36
RECALL PASS/FAIL TESTS,
3-53
RECALL RESULTS, 3-195
deleting a pass/fail test from disk,
3-53
deleting test results, 3-195
deleting text, 2—22
Description
SAVE INSTRUMENT SETUPS,
3-33
SAVE PASS/FAIL TESTS, 3-38,
3-45
SAVE RESULTS, 3-193
Destination Node ID, APS COM-
MANDS, 3-165
Detected, SAVE PASS/FAIL
TESTS, 3-39
dimmed text, 2-16

Disk
RECALL INSTRUMENT SET-
UPS, 3-34
RECALL PASS/FAIL TESTS,
3-52
RECALL RESULTS, 3-194,
3-195
SAVE PASS/FAIL TESTS, 3-50
disk drive, 2-23
disk file names, reading, 2—24
Display Brightness, MISC SET-
TINGS, 3-200
displaying history graphs, 3-182
displaying results, 3—-173, 3-175,
3-177
DNR, APS COMMANDS, 3-164
Do Nothing, On Test Completion,
3-49
DONE, Edit Mode, 2-19, 2-21,
2-23
Double Alternating, 3-155, 3—-156
Dropped Rx Clock, Overhead
Add/Drop Port, G-6
Dropped Rx Data, Overhead Add/
Drop Port, G-6
dropping a tributary signal, 3—110
DS1 add, 3-72
DS1 drop, 3-110
DS1 ESF
DS1 Framing, 3—-108, 3-128
Framing, 3-95, 3-125
Payload, 3-74, 3-111
DS1 Ext Add, Payload, 3-74
DS1 Path Analysis, ERROR
ANALYSIS, 3-181
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Do Nothing, On Test Completion,
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Error Ratio, Fail If condition, 3—39
Error type set to, ERRORS &
ALARMS, 3-132
Errored Seconds, Fail If condition,
3-42
Errors, MAIN RESULTS, 3-175,
3-177
example disk contents, F-1
EXER, APS COMMANDS, 3-164
EXER-R, APS COMMANDS,
3-163
EXER-S, APS COMMANDS,
3-163
EXIT
Help dialog box, 2-13
PRINT CONTROL dialog box,
3-197, 3-198
External Add
PATH OVERHEAD, 3-86
TRANSPORT OVERHEAD,
3-85
External BITS, Transmit Clock,
3-93
External Drop
PATH OVERHEAD, 3-119
TRANSPORT OVERHEAD,
3-117
External DSn, Transmit Clock,
3-93
external monitor connector, G-1

F

F1
External Add, 3-85
External Drop, 3-118
F2
External Add, 3—-86
External Drop, 3-119
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Fail If conditions, Pass/Fail Test,
3-38

Failure, Fail If condition, 3—39

Failure set to, ERRORS &
ALARMS, 3-138

Failures, MAIN RESULTS, 3-175,
3-177

FERF, APS COMMANDS, 3-170

15 min, Test Duration, 3—23

files, disk, 2—-23

Firmware Revision, INSTR CON-
FIG, 3-199

5 min, Test Duration, 3—-23

Flow Control, PRINTER SETUP,
3-205

4 x STS-3c, Signal Structure,
TRANSMIT SETTINGS, 3-70

Framing, RECEIVE SETTINGS,
3-124

Frequency Offset

Pointer/Timing Mode, 3-149
POINTERS & TIMING, 3-150

FS, APS COMMANDS, 3-165

FS-R, APS COMMANDS, 3-164

FS-S, APS COMMANDS, 3-164

fuse, 1-7

G

GPIB connector, G-3

GPIB parameters, 3-206

GPIB Primary Address, REMOTE
CONTROL, 3-207

GPIB programmingSeeProgram-
mer Manual

green lights, 2-4, 3-59
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LINE FEREF, status light, 3-60
Line FERF, Transmit alarm set to,
3-136
line rate, 3—64, 3-90
LOF
Failure set to, 3-138
status lights, 3—60
LONG, APS COMMANDS, 3-169
LOP, status light, 3—60
LOS
Failure set to, 3—-138
status light, 3-60
Low, Receive Level, 3—-103
Low (15 min), History Resolution,
3-27
LP, APS COMMANDS, 3-165
LP-S, APS COMMANDS, 3-164

M

manuals, related, xxii
Mapping, TRANSMIT SET-
TINGS, 3-71
mapping a tributary signal, 3—72
Mapping line, RECEIVE SET-
TINGS page, 3—-105
Max +100ppm, Frequency Offset,
3-150
Max 103, Pointer Value Set to,
3-146
Max 2ms, Pointer Rate, 3-147
Max 48ms, Pointer Rate, 3-147
Max 782, Pointer Value Set to,
3-145
Memory
RECALL INSTRUMENT SET-
UPS, 3-34
RECALL RESULTS, 3-196
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Memory 1-6, Save to Memory,
3-33
menu pages, 2-9
menus
RECEIVE, 2-9
RESULTS, 2-9
TEST SETUPS, 2-9
TRANSMIT, 2-9
UTILITY, 2-9
Min 0, Pointer Value Set to, 3-144,
3-146
Min 10000ms, Pointer Rate, 3—-147
mini-graphs, 3-191
Minimum Res, history graphs,
3-186
Minute, Test Duration, 3—-25
Model, INSTR CONFIG, 3-199
Monitor, Receive Level, 3—103,
3-124
monitoring performance, 3-18
—more— indicator, 2—16
MS, APS COMMANDS, 3-164
MS-R, APS COMMANDS, 3-163
MS-S, APS COMMANDS, 3-163

N

Name
SAVE INSTRUMENT SETUPS,
3-32
SAVE PASS/FAIL TESTS, 3-37,
3-44
SAVE RESULTS, 3-192
network stress testing, 3—135
Next, VT Under Test, 3-74
No Mapping (Equipped), Mapping,
3-71
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Index

Path FERF, Transmit alarm set to,
3-136
Path Overhead, viewing, 3-80,
3-116, 3-117
path overhead bytes, setting, 3—-77
Path User Channel (F2), Overhead
Add/Drop Port, G-5, G-6
PATTERN LOCK, status light,
3-59
Pause Control line, PATH OVER-
HEAD page, 3-120
Payload, Offset Mode, 3—150
Payload Analysis, ERROR ANAL-
YSIS, 3-177, 3-180
payload mapping, 3-104
DS3, 3-110
setting, 3-71
unequipped, 3-114
VTL1.5 Floating Async, 3-72,
3-110
performance monitoring, 3-18
Periodic 26-1, 3-154, 3-156
With Add, 3-155, 3-156
With Cancel, 3-155, 3—-156
Periodic 87-3, 3-154, 3-156
With Add, 3-154, 3—-156
With Cancel, 3-154, 3-156
Periodic Continuous, 3-153, 3-156
With Add, 3-154, 3-156
With Cancel, 3-156
with Cancel, 3—-153
Phase Transient, 3-153, 3-155
pin assignments
Overhead Add/Drop Port, G-5
RS-232, G-3
VGA video output, G-1
Pointer, Fail If condition, 3—43
POINTER ACTION button, 3-142
POINTER ADJ, status light, 3—60
pointer adjust mode, 3-141
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Pointer Control, POINTERS &
TIMING, 3-147
Pointer Direction, POINTERS &
TIMING, 3-148, 3-157
Pointer Rate, POINTERS & TIM-
ING, 3-147, 3-158
Pointer S-Bits, Pointers & Timing,
3-146
Pointer Type, POINTERS & TIM-
ING, 3-142, 3-157
Pointer Value Set to, POINTERS &
TIMING, 3-144, 3-145
Pointer/Timing Mode, POINTERS
& TIMING, 3-141, 3-149,
3-156
Pointers, MAIN RESULTS, 3-175,
3-177
power connector, 1-9
power requirements, 1-9
POWEROUT, history graphs,
3-187
Preview
Operator End Prompt, 3—48
Operator Start Prompt, 3—-46
Previous, VT Under Test, 3-74
Print
AutoScan dialog box, 3-58
PRINT CONTROL dialog box,
3-197, 3-198
PRINT button, 3-197
Print Error Analysis, PRINT CON-
TROL dialog box, 3-197
Print Last Screen, PRINT CON-
TROL dialog box, 3—-198
Print Main Results, PRINT CON-
TROL dialog box, 3-197
Print Summary, On Test Comple-
tion, 3-49
Print User & Company, PRINTER
SETUP, 3-206
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Path FERF, Transmit alarm set to,
3-136
Path Overhead, viewing, 3—-80,
3-116, 3-117
path overhead bytes, setting, 3-77
Path User Channel (F2), Overhead
Add/Drop Port, G-5, G-6
PATTERN LOCK, status light,
3-59
Pause Control line, PATH OVER-
HEAD page, 3-120
Payload, Offset Mode, 3—150
Payload Analysis, ERROR ANAL-
YSIS, 3-177, 3-180
payload mapping, 3—-104
DS3, 3-110
setting, 3-71
unequipped, 3-114
VTL1.5 Floating Async, 3-72,
3-110
performance monitoring, 3-18
Periodic 26-1, 3-154, 3-156
With Add, 3-155, 3-156
With Cancel, 3-155, 3—-156
Periodic 87-3, 3-154, 3-156
With Add, 3-154, 3-156
With Cancel, 3-154, 3-156
Periodic Continuous, 3-153, 3-156
With Add, 3-154, 3-156
With Cancel, 3-156
with Cancel, 3—-153
Phase Transient, 3—-153, 3-155
pin assignments
Overhead Add/Drop Port, G-5
RS-232, G-3
VGA video output, G-1
Pointer, Fail If condition, 3—43
POINTER ACTION button, 3-142
POINTER ADJ, status light, 3—60
pointer adjust mode, 3-141
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Pointer Control, POINTERS &
TIMING, 3-147
Pointer Direction, POINTERS &
TIMING, 3-148, 3-157
Pointer Rate, POINTERS & TIM-
ING, 3-147, 3-158
Pointer S—Bits, Pointers & Timing,
3-146
Pointer Type, POINTERS & TIM-
ING, 3-142, 3-157
Pointer Value Set to, POINTERS &
TIMING, 3-144, 3-145
Pointer/Timing Mode, POINTERS
& TIMING, 3-141, 3-149,
3-156
Pointers, MAIN RESULTS, 3-175,
3-177
power connector, 1-9
power requirements, 1-9
POWEROUT, history graphs,
3-187
Preview
Operator End Prompt, 3—48
Operator Start Prompt, 3—-46
Previous, VT Under Test, 3-74
Print
AutoScan dialog box, 3-58
PRINT CONTROL dialog box,
3-197, 3-198
PRINT button, 3-197
Print Error Analysis, PRINT CON-
TROL dialog box, 3-197
Print Last Screen, PRINT CON-
TROL dialog box, 3—-198
Print Main Results, PRINT CON-
TROL dialog box, 3-197
Print Summary, On Test Comple-
tion, 3-49
Print User & Company, PRINTER
SETUP, 3-206
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Index

Save to Disk
On Test Completion, 3—-49
SAVE INSTRUMENT SETUPS,
3-34
SAVE RESULTS, 3-194
Save to Memory, SAVE INSTRU-
MENT SETUPS, 3-33
saving test results, 3—192
Scan All VTs, AUTOSCAN dialog
box, 3-57
SD-HP, APS COMMANDS,
3-164
SD-LP, APS COMMANDS, 3-164
SD-P, APS COMMANDS, 3-163
SD-R, APS COMMANDS, 3-163
SD-S, APS COMMANDS, 3-163
Second, Test Duration, 3—-25
Section, ERROR ANALYSIS,
3-177, 3-178
Section DCC, Overhead Add/Drop
Port, G-5, G-6
Section User Channel (F1), Over-
head Add/Drop Port, G-5, G-6
selected parameter, 2—7
self test, 1-10, 3—-210
Sequence Period, 3-152
Sequence Type, POINTERS &
TIMING, 3-157
Serial Number, INSTR CONFIG,
3-199
Service Manual, xxii
SET DATE, MISC SETTINGS,
3-202
SET TIME, MISC SETTINGS,
3-202
Set Value, Pointer Control, 3—-144
Set with New Data Flag, POINT-
ERS & TIMING, 3-146
settings, default, 3—-35, C-1
SETUP_XX, Name, SAVE
INSTRUMENT SETUPS, 3-32
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SF-HP, APS COMMANDS, 3-165
SF-LP, APS COMMANDS, 3-164
SF-R, APS COMMANDS, 3-163
SF-S, APS COMMANDS, 3-164
SHORT, APS COMMANDS,
3-169
Show Next Top, HISTORY
GRAPHS, 3-190
Showing Overhead for, TRANS-
PORT OVERHEAD, 3-78,
3-116
SIGNAL PRESENT, status light,
3-59
signal status, checking, 3-55
signal status indicators, 2—7
Signal Structure, RECEIVE SET-
TINGS, 3-103
Single, 3-153, 3-155
Pointer Control, 3—-142
Single Alternating, 3—-155, 3—156
Software Handshake, REMOTE
CONTROL, 3-209
Source Node ID, APS COM-
MANDS, 3-167
Span, APS COMMANDS, 3-161
standard accessories, 1-2
START/STOP button, 3-27, 3—-49
Status, APS COMMANDS, 3-170
status lights, 2—4, 2-5, 3-58-3-62
status messages, B-1
Stop Bits
PRINTER SETUP, 3—-205
REMOTE CONTROL, 3-209
Stress +4.6ppm, Frequency Offset,
3-150
Stress —4.6ppm, Frequency Offset,
3-150
STS LOP, Failure set to, 3-138
STS Under Test
RECEIVE SETTINGS, 3-104
TRANSMIT SETTINGS, 3-70
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On Test Completion, 3—-49
SAVE INSTRUMENT SETUPS,
3-34
SAVE RESULTS, 3-194
Save to Memory, SAVE INSTRU-
MENT SETUPS, 3-33
saving test results, 3—192
Scan All VTs, AUTOSCAN dialog
box, 3-57
SD-HP, APS COMMANDS,
3-164
SD-LP, APS COMMANDS, 3-164
SD-P, APS COMMANDS, 3-163
SD-R, APS COMMANDS, 3-163
SD-S, APS COMMANDS, 3-163
Second, Test Duration, 3—-25
Section, ERROR ANALYSIS,
3-177, 3-178
Section DCC, Overhead Add/Drop
Port, G-5, G-6
Section User Channel (F1), Over-
head Add/Drop Port, G-5, G-6
selected parameter, 2—7
self test, 1-10, 3—-210
Sequence Period, 3-152
Sequence Type, POINTERS &
TIMING, 3-157
Serial Number, INSTR CONFIG,
3-199
Service Manual, xxii
SET DATE, MISC SETTINGS,
3-202
SET TIME, MISC SETTINGS,
3-202
Set Value, Pointer Control, 3-144
Set with New Data Flag, POINT-
ERS & TIMING, 3-146
settings, default, 3—-35, C-1
SETUP_XX, Name, SAVE
INSTRUMENT SETUPS, 3-32
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SF-HP, APS COMMANDS, 3-165
SF-LP, APS COMMANDS, 3-164
SF-R, APS COMMANDS, 3-163
SF-S, APS COMMANDS, 3-164
SHORT, APS COMMANDS,
3-169
Show Next Top, HISTORY
GRAPHS, 3-190
Showing Overhead for, TRANS-
PORT OVERHEAD, 3-78,
3-116
SIGNAL PRESENT, status light,
3-59
signal status, checking, 3-55
signal status indicators, 2—7
Signal Structure, RECEIVE SET-
TINGS, 3-103
Single, 3-153, 3-155
Pointer Control, 3—-142
Single Alternating, 3—155, 3-156
Software Handshake, REMOTE
CONTROL, 3-209
Source Node ID, APS COM-
MANDS, 3-167
Span, APS COMMANDS, 3-161
standard accessories, 1-2
START/STOP button, 3-27, 3-49
Status, APS COMMANDS, 3-170
status lights, 2—4, 2-5, 3-58-3-62
status messages, B-1
Stop Bits
PRINTER SETUP, 3—-205
REMOTE CONTROL, 3-209
Stress +4.6ppm, Frequency Offset,
3-150
Stress —4.6ppm, Frequency Offset,
3-150
STS LOP, Failure set to, 3-138
STS Under Test
RECEIVE SETTINGS, 3-104
TRANSMIT SETTINGS, 3-70
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Tx/Rx Settings line, RECEIVE
SETTINGS page, 3-101
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Unknown, Test Pattern, 3—-129
RECEIVE SETTINGS, 3-109,
3-113, 3-126
USER, Fail If table, SAVE PASS/
FAIL TESTS, 3-48
User Channel, G-5
adding, 3-84
dropping, 3-117
USER DEFINED
Error rate set to, 3—-135
Frequency Offset, 3—150
Line Clock Offset, 3—-93
Pointer Rate, 3—-147
Pointer Value Set to, 3-145
Test Duration
SAVE PASS/FAIL TESTS,
3-47
TEST CONTROL, 3-24
User Name, PRINTER SETUP,
3-206
User Trace, J1 byte, 3-83
User Word, Test Pattern, RECEIVE
SETTINGS, 3-109, 3-113,
3-129
User Word 16 bit, Test Pattern,
3-75
RECEIVE SETTINGS, 3-126
TRANSMIT SETTINGS, 3-96
User Word 24 bit, Test Pattern,
3-75
RECEIVE SETTINGS, 3-126
TRANSMIT SETTINGS, 3-96
User Word 8 bit, Test Pattern, 3-75
RECEIVE SETTINGS, 3-126
TRANSMIT SETTINGS, 3-96
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UTILITY button, 2-11
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V5 byte, editing, 3—-80
VGA connector, G-1
View Help, Help dialog box, 2—-12
viewing APS response, 3-172
VT 1.5 Analysis, ERROR ANAL-
YSIS, 3-179
VT 1.5 Async, Mapping, 3-71,
3-105
VT AIS
status light, 3-60
Transmit alarm set to, 3-136
VT FERF
status light, 3-60
Transmit alarm set to, 3-137
VT LOM, Failure set to, 3-138
VT LOP, Failure set to, 3—138
VT#1, VT Under Test, 3-74
VT#28, VT Under Test, 3-74
VT1.5 Async, Mapping, 3-73
VT1.5 Floating Async payload
mapping, 3—-72, 3-110
VT1.5 Overhead, 3-116

W

WTR, APS COMMANDS, 3-163,
3-164

X

XConnect
Receive Level, 3-103
Transmit Level, 3-69
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.
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