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Safety Notices

The following safety
precautions must be observed
whenever the 156MTS is
operated, serviced, or
repaired. Faiture to comply
with these and other specific
warnings and cautions within
this manual is a violation of
Hewlett-Packard's safety
standards of design,
manufacturing, and intended
use of the test set.

Hewlett-Packard assumes no
liability for the operator's
failure to comply with these
precautions.

Electric Shock Hazard

Warning! Do not remove the
system covers. fo avoid
electric shock, use only the
supplied power cords and
connect only to properly
greunded {three-pin} wall
outlets.

Fire Hazard

Caution! For continued fire
protection, use only fuses
with the properly rated
current, voltage, and type
{see page 27-6). Disconnect
power before replacing fuse.

Explosiaon Hazard

Warning! Do not operate the
instrument in the presence of
flammable gases.

Hazardous Material

Warning! If the LCD display
is damaged, the liquid crystal
material can leak. Avoid all
contact with this material,
especiafly swallowing. Use
soap and water to thorocughly
wash all skin and clothing
contamirated with the liquid
crystal material,

Cleaning

To clean the instrument use a
damp cloth moistened with a
miid solution of soap and
water. (Jo not use harsh
chemicals. Do not let water or
other liquids get into the
instrument.

Product Damage

Caution! Do not use this
product if it shows visible
damage, fails to perform, has
been stored in unfavorable
conditions, or has been
subject to severe
transportation stresses. Make
the product inoperative and
secure it against any
unintended operation.
Contact your Hewlett-Packard
representative for assistance.

Lithium Battery

Caution! Danger of
explosion if batfery is
incarrectly replaced. Replace
only with same or equivalent
type recommended by the
manutacturer. Discard used
hatteries according to
manufacturer’s instructions.

Symbols

The following are gencral
definitions of safety symbals
used on equipment and in
manuals.

>

Instruction manual symbol.
Indicates the user should
refer to the instruction
manual in order to protect
against damage to the unit.

>

indicates dangerous voltage.

G,

Protective ground.

3

Frame or chassis ground.

2

Alternating current.

Direct cusrent.

|

Adternating or direct current,
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Quick Start
¥
How To Test
Reference
£
Measurements
General
Information

About This Book

Chapter 1, About the CERJAC I56MTS, includes brief topics that will
help you get up and running quickly:

The 166MTS at a glance
Auto Test
Trouble Scan

These chapters contain step-by-step procedures for using the test set:

Chapter 2, Testing SONET Networks

“hapter 6, D83 Network Testing
Chapter 10, DS1, DS0, and FT1 Network Testing
Chapter 14, EI and Timeslol Network Testing

Chapter 18, ATM Network Testing

These chapters contain reference information for the setup parameters:

Chapter 3, SONET Configuration Reference

Chapter 7, DS3 Configuration Reference

Chapter 11, DS1, DSO, and FT1 Configuration Reference
Chapter 16, E1 and Timeslof Configuration Reference

Chapter 19, ATM Configuration Reference

These chapters describe the error and alarm results:

Chapter 4, SONET Measurement Reference
Chapter 8, D53 Measurement Reference
Chapter 12, D§1 Measurement Eeference
Chapter 16, E'I Measurement Reference

Chapter 20, ATM Mcasurement Reference

Chapters 22 through 27 contain general information about your 156MTS
such as store and recall functions, global and auxiliary setups, printing,
remote control, and downloading software.
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Introduction

About this Version

Applicability This version of the HP CERJAC 156 MTS User’s Manual applies to
HP E4480A 156MTS SONET maintenance test sets runining operating
software version 6.40. Some functions of 156MT'S test sets running
earlier versions of the sofiware may operate differently; some functions
of test sets running later software versions may not be covered by this
manual. Be sure to refer to any user-manual supplements or release
notes that came with your set, or call CERJAC at 1-800-9-CERJAC.

E4480A CERJAC 156MTS User's Manual printing history

Version numher  Release date Notes
1.0 March, 1997 Firstrelease.
2.0 December, 1997  Updated to cover Release 6.40
{new ATM and other features).
2.1 May, 1998 Minuor typegraphical corrections.
Check the You can check the version number of the operating software in your test

Software Version  5et by observing the display during power-up. You can also view the
software version at any time using the System Software Configuration
screen (see System Software Revision, page 1-11).

Check the You can check the options installed in your test set using the System
Installed Options Software Configuration and System Hardware Configuration screens.
See Hardware Configuralion, page 1--11.

Vi
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About the CERJAC 156MTS
Ata Glance

At a Glance

The Front Panel

Memary keys Error Inject & Auto Setup kay Start/Stop
{see pg 22-5) Action/iocal {see pg 1-B) keys
keys

Contrast & LCD Display Navigation Trouble Scan Optical Signal
Speaker keys {seapg 1-4) keys key connectors
{see py 1-0) {see pg 1-7)

CERIAL 156MTS
SONEY TEST SET

[ () Pt
 gorenret \-\
[a wmews w] Tam] M e 3(;-1\ Fo
; setur L X
SOy s ) 5

RESULTS MEMORY
{ svone ; {nccau.

tinsat
LKALH RO

[P
[ B \ A b AX (2 oPA
4] [&] .

RO—— R \ s [}
(o ] ()

e e—) 0s1/£1 il TSN AT
HIS? ALARMES ETATUS HIEY ALAAMS DS STATUS E) STATUS HIST ALARME HIST ALARMS  HIST ALARME STATUS ERRUS HIST ALAMS STATUS
O os ) DEI SHG O s GOSISE ORSG £} CHoRY DTS O Ower OSTERSIG (B O Crocs CreELL SYNG
O Coer 3 M1¥ SYRC O Q0 (30SICHG (3TSOSYNC 0 Crasv O OWF O OASP OSTSNFAM OB v O AGENR (3 EHNL M¥CH
[SEWYYY €3 C-BIT SYNC [SIAY (ISESYNG (3 TEIBSYNC £ RV O OBCK (3 (JADHP CPATHFIR DHICY th  (IPLCRLOF () PAT SYNC
) LOPAT (3 PAT 5YNC O OYYEL (YESFS5YNC () CRC SYNC STATUS 0 {PMSL ) (HLOPAT (LONGAT  (CIREML 7 CIMEPYEL  (}PLLPSYNG
[T ] (43 %11 O DAOPAT () PATSYNGC () PAT3YHC VT PER Q1 OIAmL CIPAY S¥YNE  (IRELP O Dweas ) ERROAS.
CHOLE RN O (OCORR () Bezs () upas ERAIDRAS I ERRORS ¢r {vPADI
7 ERAOAS CIERRDRS (3 ERRORS Cvew 0 DvEAS
CIREIY 0 (1NADT
/ 3 (;r(mm
Ds3 DB1/E / BTSN 4
BROP ax ™ DROP ax = oRaR X ™
( EE's'Ef]
Hig?
- (A BOWER 1)
. e

DS3 Alarm & DS/E1 Alarm STS-N Alarm &
Status LEDs & Status LEDs History Aeset Status LEDs
{see pg 8-2) {see pg 12-2, key (see pg 4-2) Pawer switch
and pg 16-2) AL

Print & Display \éfaﬁjjﬁg‘s ATM Alarm &
Hold keys N Status LEDs
(see pg 20-2}

(see pg 4-27}

-2
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About the

CERJAC 156MTS

At a Glance

The Rear Panel
Serial printer Serial remote Optionat Qemndulated STS-17Tx
port control part connector jitter autput Clock input
panel
GPIB remata AL input angd Coaling fan
control port fuse

.
18V M

/

//\\ // R
-, \ b i Ly
O e, @ [ L0
DATA-LINK-RBI!?I- i /7/2‘2:5770\!7\\ \\. o ﬂ /
SloBle A =
E /M
L""'"\.._...._../
BS1/ES SONET D83 Error out
signal orderwire and Tx Clock
input/output port in connectors
Data Link LSo/TS VE/DSO/TS DS1/EY timing
drop and Signaling TTL input/output and error Esrar hurst
t insert ports interface connectors cennectors trigger input

1-3
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About the CERJAC 156MTS
At a Glance

LCD Display—-Test Operation Screen

Finat or Elapsed time

festMode label
{see About the Basic Testing
Mades, page 1--17)

Nemary bufier umber Troubie Soon

Measurement rexulrf;scmen ele T L
{scrolling controlted by RESULE) D15 Tellbhalnt

Fiom =5 Datast
In=:1 ARA ST B S AT DFoge =1
' HEiLE
U
el
tesSingle

Test configuration scraen t
(scrolling contrelled by CONFIG)

LCD Display-—-Main Menu

Automatic setup
fscepy 161 MODEL. 156 MATH HEHL
| Pt Setup
lest modes Terminal Testing
{see pg 1--17) Mond tor Testing
op & ITnsset Testing
PEL-ATH Scans & Poinler Seoguences
-Detup Dysten Parameters

} Shore amn Feoall Configuraiions

Automatic sequences

General system setup
(see pg 73-1)

FIELD to kighlight item, ihen
WAL b zelect item.

Crmf;‘ﬁuration smragé
(see pg 22-2}

1-4
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About the CERJAC 156MTS
Navigation Keys

Navigation Keys

[A MENU V]

P Moves up and down through
) menu levels

Scralls top half of display

[{ RES.ULT b]

: [{ CONFIG )-)
Serells hottom halt of display _ —

3 [4 FELD b]
Selects parameters or menu L~ ot
items

[‘ VALUE | PJ

Changes values of selectad

parameters
g
-
The Control Screens Menu
Test Operation
Screen
Control Screen Sefected
Menu Control Screen
Dztas0Rss Globsl mettings | Datzs Link Corteol "_“HJTJ; l_u
iz Urop>t Alaem Lontral | oDEO-TS ssilings - Fadifig Cont
: HEE Cordral | D581 Pat kzzults Leve
D33 FEAC Control | D51 Loop Codes an Inhibit Erior
355 C-kit Control| 37 Mo

BOHET OH Contral |

Use FIELD to selact

a menu item

Use CONFIG to
scroll the display

Lo FRE
Jiite

= Tt

[ Ak »)

Use FIELD & VALUE
to make changes on
the controd screen

-www.valuetronics.com
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About the CERJAC 156MTS
To Perform an Auto Setup Test

To Perform an Auto Setup Test

Youcanaisorunanauto test 1. Press the AUTO SETUP key. .
by selecting Aute from the o
Main Manu The Auto Setup Status screen is displayed.
When the 166MTS detects a signal, it checks for subrate traffic. If
there is traffic, the set prompts you to select a channel.
2. Use FIELD to highlight a channel. 'ress MENU-down to proceed.
The 166MTS configures itself to the signals format and test patiern,
and then enters to appropriate terminal test mode.
3. Use the TROUBLE SCAN or RESULT keys to view test
measurements.
Press the AUTO SETUP key. The set begins to scan for input signals.  The set begins the appropriate Terminal
test mode,
! FUTO SETUR STATUS I 1 Doz-usz <0S1d Finali G9:09:e8.2@
i 08% Measurement Summarg
FBuarming for signal... Erame! —— Sec fgo}

> Ho dvput Sigral Detected

Gatar2™15-1
FEBE=111  ®Rit:l
0 bher 5 sne

Conract st irput signal STEHL Talik slnt Soramblerin Rxk00
or pregs HENY to leawve RUTS SETUR Err Type 053 Data Fate 5imle

Selfect a subrate channel on the signal, Use the BESULT keys to view
Apply an input signal, if necessary. measurements.

1-b
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About the CERJAC 156MTS
Ta Use Trouble Scan

To Use Trouble Scan

A test must be running; if . e Press the TROUBLE SCAN key.
necessary, press START,

display is automatically displayed.

Trouble Scan is automatically activated and the Trouble Scan

An animated activity indicator The Trouble Scan display shows a sumimary of alarms and crrors
shows that Trouble Scan is that have been detected.
active.

Note: You can deactivate the Trouble Scan feature using the Global Settings control

A test must he running; press START  Press the TROUBLE SCAN key.
if needed.

Trouble Scan is automatically activated
and displayed.

You can also scroff to the
Trouble Scan display using the
RESULT keys.

screen, see Trouble Scan Activation, page 23-2.

View resuits in the top of the display.

i STSI—STSI‘J Final! @@:61!07.66
Trouble Sean X222

SONET LOS: H15 NEZ Los:

BOHET LOF: His D83 LOP:

BOHET LOPHTR: ON D83 FFM:

PATH CU: 182735645

Frm il Z Datz 2 151
% Lt FEE F

111

Activity bar indicates scan is active.
tlse RESULT to view other screens.

www.valuetronics.com
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About the CERJAC 156MTS
To Restore the Default Settings (Cold Start)

To Restore the Default Settings (Cold Start)

The 156MTS powers on using the same configuration in which it was
switched off. You can restore all 156MTS setup options to their factory
defaults at any time using this “cold start” procedure. This is useful for
returning the instrument to a known configuration.

1. Press the POWER switch to 0 to switch off the 156MTS.
2. Press and hold the STOP key.

3. While holding the STOP key, press the POWER switch to | to switch
the unit on.

The display shows the message “Performing Cold Start Powerup.”

4. If you want to clear any stored configurations out of memory,
quickly release the STOP key and press the START key.

For more information on The display shows the message “Clearing Config Storage Buffers.”
configuration Storage, . ) )
See Confiquration Storage and ® When the unit completes its start-up routine, the factory default

Retrieval page 22-2. configuration will be in effect.

Press and hold the STOP key. While still holding the STOP key, Observe the Cold Start message on the
switch on the test set, display.

STOP

\ F CERJAC Test Set
Softwede Yersion 4.38 Jan 87, 1%% 12112

O Power $;efurming Cold Siart Fowsruz

Lonfig Storage Bufferz Unchanged.

1-8
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About the CERJAC 156MTS
To Perform a Terminal Mode Test

To Perform a Terminal Mode Test

This is the basic procedure for performing a test with your 156MTS.

1. Switch on the 156MTS and connect the signal to be tested.
{Connect the received signal to an RX jack; connect the transmit
signal to a TX jack.

2. Use FIELD to select Terminal from the Main Menu and press the
MENU-down key.

3. Use FIELD and VALUE to configure the transmitter, recetver, and
payload as appropriate for your application. Press MENU-down.

4. Use FIELD and VALUE to further configure the iransmitter and
receiver as necessary by setting the parameters in the lower half of
the display. Use the CONFIG keys to scroll the lower half of the
display.

&
IS
&

b, Press START to begin the test.

» To pause a test in progress, press START. The timer is stopped,
but not reset. To continue the test press START again.

* To freeze the display without pausing the test, press
DISPLAY HOLI. Press the key again to resume.

6. Press the RESULT keys to view different measurerent screens in
the top half of the display.

Seiect the test.

Set up the transmiiter, receiver,
and payload.

MODEL 156 #8IH HEHL

Auto Setup

Setup System F

er Seqqueres

Store & Recall Confiouraiions

Prezs FIELD to hiaghlight item, then

Press MEHU zelect itefi

‘EF:WML TESTING \

I Kzter SYTE1 Fx Rater ST5%

Fayload: DSE
W and Fx Rates first
lect paglaad.

then

EHTER to enter test mode.
HEHY to r=turn 1o Hain Menu

View results in the top half of the
display.

1 STS1-37S1 (D83 Finalt 008:182:00.
STS-1 Meazurement Suminary

Bl (Sect CU! o Sec Ago!

B2 <Line QU -

BPUL ~=

Rx Opt oBml--

Set signal parameters in the bottom of
the display.

‘www.valuetronics.com
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About the CERJAC 156MTS
To Display More Measurement Screens

To Display More Measurement Screens

The 156MTS has two results levels: summary and detail. You can select
the level of resulls that are displayed by following this procedure,

1. From a test operation screen press CONFIGxight to display the
Control Screens menu.

Final:

e

Ao T Biobal O
- - (A

ati ilide R

3. Use FIELD to highlight the Results Level field and use VALUE to
set it to Snmmary or Detail.

In the measurement reference Semmary makes fewer, higher-level resulis screens available.
chapters of this manual, a Detail makes additional, more indepth screens avatlable.

sereen’s results level is
indicated by an "s" ora “d",

4. Press CONFIG-right to return to the test operation screen.

1--10
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About the CERJAL 156MTS
To View System Infermation

System Software

Revision

Hardware

Configuration

To View System Information

1. Select Setup System Parameters from the Main Menu and press
MENU-down, The Setup System Parameters menu is displayed.

2. 'To view the software versions sclect System Software
Configuration from the Setup menu and press MENU-down.

Sagmter o ftware Gondlguration

Femote Front

aoBvert Loagings Irztal ied

ConfTig. Codel @1 81 ad FF FF DL FF OFT

The revision of the software installed in your test set is displayed, as
well the date of installation.

3. Press MENU-up to return to the Setup menu.

1. To view the hardware configuration select System Hardware
Configuration from the Setup menu and press MENU-down.

Syzten Hardwesre Tonfigueation

Inztallsd R riztal led
Ihztalled SN RN shalled
5TE-3c: Installsd tEdr Installed
BTe-120  Inztalled Ei: Irstalled
ET5-1200 Inztallsd H=H Tr=talled
LsE; In=tallsd Ftais alisg

UTi.oe Installsd Y Imstalled
Duial DEED Installsd

O=% Pulsze Mazk! Installsd

dittery Installed for 2751 DE3 DSE EL

The opticens installed in your test set are displayed.

2. Press MENU-up to return to the Setup menu.

www.valuetronics.com



About the CERJAC 156MTS
About the Basic Testing Modes

About the Basic Testing Modes

The 166MTS features different test. modes to meet the needs of different
test applications. You configure the test mode as you set up the test set,
selecting the test mode category (terminal mode, drop & insert mode,
and so forth) and then configuring the transmitter, receiver, and
payload.

Terminal modes Terminal mode tests feature independant transmitter and receiver
setup. Terminal modes are indicated on the display in the format:

TransmitRate-ReceiveRate ( Payload)

where TransmitRate is the type of signal assigned to the transmitter,
ReceiveRateis the type of signal assigned to the receiver, and Payload is
the type of traffic the signals are carrying.

About Terminal Mode  Terminal maode testing is used with a variety of transmission and
Applications multiplexing equipment, and is generally performed in ont-of-service
conditions.

Use Terminal mode when you need a test signal as an input to the
system being tested. Often, such as for a multiplexer or demultiplexer
test, the test set transmits a test signal at one rate and receives a
different rate back. In other applications, you might perform a straight
transmission test in which the same rate is both transmitted and
received from the system under test.

Monitor modes Monitor mode tests feature identically configured transmitter and
receiver signals, with 2 non-intrusive pass-through of the received
signal. Monitor modes are indicated on the display in the format:

ReceiveRate-~-MON (Payload)

where ReceiveRate is the type of signal assigned to the receiver (the
received signal is passed through to the transmitter), and Payload is the
type of traffic the input signal is carrying.

About Monitor Mode  Monitor mode testing is nsed to examine an incoming signal, gather

Applications error and performance statistics, and log alarm conditions. The test set
regenerates the monitored signal to provide downstream keep-alive
signals. Monitor mode is useful with a variety of in-service applications.

1-12
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Note:

Drop & Insert
modes

About Drop &Insert
Applications

About the CERJAC 156MTS
About the Basic Testing Medes

You can drop channels from a monitored signal using the STS-1, D53, or
DS1/E] electrical monitor connectors. In addition, SONET signals are
sometimes accessed by interrupting the optical protection line, or
through the use of optical splitters. The optical signal can be connected
to the test set, and then the set’s output oplical signal can be used to
complete a SONET ring.

interrupting the optical line typically causes protection switching to occur on
the SONET ring.

Drop and insert (D&I) mode tests feature identically configured
transmitter and receiver signals, similar to monitor mode tests, but with
the added capability to monitor and modify a subrate signal (channel).
D&I modes are indicated on the display in the format:

Transmit&ReceiveRate-D&Y (Payload)

where Transmit&ReceiveRale is the type of signal assigned to the
transmitter and receiver, and Payload is the type of subrate channel on
which measurements are performed.

D&I mode allows you test at the rate you need, even if the signal access
is at a higher rate. As in Monitor mode, the test set passes the receive
signal through to the transmit signal. D&I mode, however, allows you to
select and examine a channel on the signal. In addition, you can modify
the transmit channel (transmit a pattern, inject errors, and so forth).

D&I mode is also useful for performing out-of-service testing on a
channel of a signal that is in-service. For example, if a SONET signal is
carrying DS1 payloads, you can use D&I mode to test a single D51 even
though the network access may be at a SONET interface.




About the CERJAC 156MTS
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Testing SONET Networks
To Set up for SONET Testing

For more information on
SONET functions ses
Chapter 3, SONFT
Configuration Reference, and
Chapter 4, SONET
Measurement Reference.

Note:

For concatenated applications,
select an 5TS-Nc payload

To Set up for SONET Testing

Example SONET Application

MEN & D
-
CERJAC Electrical or SONET Far-end
Test Set Optical MNetwork Loop

Interface Port

1. On the Main Menu use FIELD to select a testing mode.

2. Press MENU-down. The testing setup screen for the mode you
selected is displayed.

TERMIMAL TESTIMG
Tx Fate: (B Fo Rater 01F
Fagload: UTIS Royr
melect Tx and RBx BEates Virst
thern select payload.
Freszs MEHU-down o snter test mode.
Fresz MEMD to relurn o Main Merid.

3. Use the FIELD and VALUE keys to select a SONET Tx Rate and
Rx Rate as appropriate for your application. The rates do not have
to be the same; optical and electrical rates can be configured
simultaneously.

SONET rates include OC-12, OC-3, and STS-1/0C-1. The rates
available depend on the options installed in your test set.

For OC-1 applications, select STS1/0C1 here, and set Rx> to Optical in step 6.

4. Press FIELD to select Payload, and then use VALUE to select a
payload appropriate for your application.

2-2
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Testing SONET Networks
To Set up for SONET Testing

5. Press MENU-down. The SONET test operation screen is displayed.
Note that the screem may appear different depending on your
application.

1 OC1Z2-0C12cUTL.SRaFinal:
GC12 Measuremsnt Sunmary
Bl oSsct CLx: L5 I

2 thine CM a

2 FEx H=i S2Z20504 44
S184882T Rx

Fim=58F

VT Parameters

SONET Parameters

You can change the S75-12
numbering scheme.

See STS-12 Channel
Numbering Scheme, page 3-3.

Note:

Note:

I

s

6. Usec the FIELD and VALUE keys to configure other signal
parameters in the lower half of the display. These parameters vary
depending on the test you are running. Some of the key parameters
include:

STS1: or 8TSN: TxClk=: Sets the transmit timing source for the
selected SONET transmit signal.

STS1 Ins», Gther>, and Drop=>: Configures the STS-1s on higher-rate
SONET signals.

Tx> and Bx:=: Sclects the connectors and levels for the transmit and
receive signals.

For OC-1, you selected 8181 for Tx Rate and Rx Rate in step 3. Next set Rx> to
Optical for an 0C-1 receive signal. Transmit OC-1 is available when the lasers
are enabled {(0C-N TX connecior).

If your 156MTS has rear-panel SONET electrical connectors installed, set Rx>
to STS to select them {the rear-panel transmitters are always active).

7. Connect the signals to be tested.

If you arc using ihe optical transmitier, press the TX ON/OFIF key to
enable it (TX ON LED lights).

2-3
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Testing SONET Networks
To Configure the APS functions {(K1/K2 bytes)

To Configure the APS functions (K1/K2 bytes)

The 156MTS5 allows you to control the automatic protection switching
(APS) channel of the SONET signal. The APS channel comprises the K1
and K2 bytes of the SONET overhead.

1. From a SONET test operation screen, press CONFIG-right to scroll
to the control screen menu.

2. Use FIELD to select APS Control and press CONFIG right. The
APS Control screen is displayed in the bottom half of the display:

Frezs ACTION to update E1,K34

Hew Ualues | Twrrent Maluss
2 i CLOE RIZIAE CHen
. it
1 Bl
i

The message being transmitted on the APS channel is shown on the
right side of the APS Control screen. The new, user-editable
message is displayed on the left side.

3. Use the FIELD and VALUE keys to set the APS channel values. As
you make changes, the hexadecimal display of the K1 and K2 bytes
aiso changes. The five fields of the APS control screen include:

For more information on the » Message: Selects the text of the APS message.
APS Control parameters,

see SONET Automatic * Rgst: Sets the request channel.

Frotection Switching (APS] * Brdg: Scts the bridged channel indicator.

Farameters, page 3-11.

{o activate the LFERF and LAIS
alarms, see SONET Alarm
Types, page 3-29.

Architecture: Sects the APS architecture used.

* Mode: Sets the APS mode, except for the LFERF and LAIS
alarms.

4. When you finish configuring the APS values, press the ACTION key
to activate them, The Current Values side of the APS Conirol screen
changes to reflect the new K1 and K2 bytes being transmitted.

5. Press CONFIG-right to return to the SONET test operation screen.

2-4
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Testing SONET Networks
To Configure SONET Overhead Parameters

To Configure SONET Overhead Parameters

The overhead features provide control of SONET transport and path
overhead, and SONET path trace configuration.

1. From a SONET test operation screen, press CONFIG-right to scroll
the lower half of the display to the control screens menu.

2. Use FIELD to select SONET OH Control and press CONFIG-right.
£ The SONET Transport Overhead Control screen is displayed:

L. | —— s s PRy
ite M Sz Data Link

CoRnteol Zoresn

A2 clro=x for inserting
El Pl B extormnal data.
0z 02 &6

[ e SN

F1lw L4

[ ) s

Fudim A

TS T

oA

X

e See Transport Overhead 3. Use the FIELD and VALUE keys to edit the displayed bytes. Bytes
) Control, page 3-14, for more shown as “xx” cannot be edited.
information on setting the

transpart overhead bytes. Press CONFIG-right when you have finished setting the transport

overhead. The SONET Path Overhead Control screen is displayed:

SOMHET Fath Duerhesd Conteol

Tt

wo eeeptgims HEMU-doien o acoess the

Fath Trace Conbtrol Soresn

(TR A A

b et
LA At

fid Clemd E RTEEC pagload modes onlyl

s B
Har @@ Cnes STdc payload modss onlys
3 e e - -
& AR b

TN - Iy 2y

i g

£ @
U523 O-Bitz: GHGDBEDDADDRBGEHDOET
o
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Testing SONET Networks
To Configure SONET Overhead Parameters

For complete information on 5. Use FIELD and VALUE to edit the displayed path overhead bytes.
programming the path

overhead bytes see Path 6. When you .have finished setting the path ovcrheaf_i, press
Overhead Control, page 3-15. CONFIG-right. The J1 Path Trace Control screen is displayed:

J1Fatlh Teacse Donbeol

Program i Hex

HARE————— 41 52 42 B 0D G 8
————————— (EE S s T s e & 1 6 T
e e e S R s T S T
~~~~~~~~~ GO OG0 G5 0D 80 B0 05 8o
————————— S OSBE B 00 B0 B0 00 9
—————————— BE B0 O 08 G0 G0 DO B0
———————— (1 R v R T S 5 v T R T
~~~~~~~~ HE OG0 DR 58 99 08 85 GO

For complate informatian on 7. Use VALUE to select hexadecimal or ASCII programming.

programreing the J1 bytes
see J1 Path Trace and J0 8. Use FIELD and VALUE to edit cach J1 byte in the 64-byte STS Path

Section Trace Control Trace stn'ng. Asyou Cfiit the .bytesAin either ASCIH (left side of the
page 3-16 screen) or in hexadecimal {(right side of the screen), the
— corresponding value is displayed on the other side of the screen.

9. When you have finished, press CONFIG-right.

¢ If you are testing OC-12, the JO Section Trace Control screen is
displayed. You can edit the values on this screen as you did the J1
Path Trace in step 8.

10. When you have finished, press CONFIG-right. The display returns to
the SONET test operation screen.

24
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Testing SONET Networks
. To Configure SONET Datalinks

To Configure SONET Datalinks

You can configure the routing of SONET datalinks to the rear-panel
datalink ports.

I. ¥From a SONET test operation screen, press CONFIG-right to scroll
to the control screens menu.

2. Use FIELD to select Data Link Control and press CONFIG-right.
The Data Link Control screen is displayed:

WO B LT ST
Gata Link Control
P
i
&
. SO
o
b T
L2 T

FTRT NS

Selecbion of odata limk i
1
1,

e O s -

Fid BDoue ek ides  peogr-anined  bigbe
sElides,
%
E’ The iterms listed on the screen vary depending on the configuration

of your test sct and the operating mode.

o]

Use the FIELD and VALUE keys to select and change the datalink

options,
See SONET Datalink Control Note that sclecting a datalink insert or pass-through mode overrides
Parameters, page 3-18, for the prograraming on the SONET overhead controls screens (see To
datatink information, Configure SONET Ouverhead Parameters, page 2-b).

4. Press CONFIGright when you have finished to scroll back to the
test operation display.
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Testing SONET Networks
To Inject SONET Alarms

To Inject SONET Alarms
You can inject SONET alarms when the transmit signal is set for a
SONET rate.

Note: You can also insert errors on the SONET signal by selecting an appropriate
error type and rate. See SONET Error Injection Types, page 3-28.

1. From aSONET test operation screen, press CONFIG-right to display
the control screens menu.

13INOS

2. Use FIELD to select Alarm Control and press CONFIG-right. The
Set SONET Alarm Conditions screen is displayed in the lower half
of the display:

ETrCraT RS
LFERF -0 T

ST LOPMTR SO

3. Use FIELD to select the SONET alarm you want. Press VALUE to set
the alarm Off or On. The alarm remains active until reset to OfT. o

See STS-N Alarm Screens, 4. Use the RESULT keys to scroll through the measurement screens

page 424, for information on and observe the effect of the SONET alarms you inject.
SGNET atarms.

In loop tests, the red front panel alarm indicators on the instrument
light to indicate the presence of the received alarm. When the alarm
is cleared, the amber history indicators light.

5. To clear the history indicators, press RESET HIST.

6. Press CONFIG-right to return to the test operation display.

72-8
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Testing SONET Networks
To Run Pointer Adjustment Sequences

To Run Pointer Adjustment Sequences

You can run auvtomated HI1/H2 pointer justification sequences to
increment and decrement the pointer value, or cause a new data flag
(NDF} condition.

1. From the Main Menu, use FIELD to select DS3/DS1/ATM Scans
and Pointer Sequences.

P MOUEL  15& MRIN WMENL
) Futo Setp

Teirminal 1
Bomi tor Te

FIELD Lo ki agint dtem,  thein
s PENU-coaser o selant 1 ten.

2. Press MENU-down. The Test Sequences Menu menu is displayed,
similar to the following:

3. Use FIELD 1o select the HI/H2Z pointer sequence you wani to run.

2-9
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Testing SONET Networks
To Run Pointer Adjustment Sequences

4. Press MENU-down. The display shows the appropriate sequence
operation screen.

H Prtr Increment Final:
-1 Faoinisr Measurensnts
+3 - FUSec

b=}

1
5TS
FJ:

13NOS

B, Use VALUE to select an Increment/Decrement Rate.

6. Press FIELD and select a Configuration From sctling
{background test maode), if desired.

7. Next select a channel to be dropped from the SONET signal using
the Prop Chanunels field. This field is only valid for OC-12 and OC-3
{ests.

8. Press START to begin the test.

@ During the test press ACTION to controt the pointer justification.

www.valuetronics.com



Testing SONET Networks

‘ To Run a VT1.5 Test
To Run a VT1.b Test
Example VT1.5 Application
| ost| efvmis| SONET
Vs VT \ Network
vis| G;‘irp \
1 VT 4
Group \
Group STS-1
VT /
Group | / CERJAC
B VT / Test Set
& Group
vT |/
Group §/
gdﬂ Set the VT L. From the Main Menu press FIELD to select Setup and press
L Counting Mode MENU-down. The Setup menu is displayed.
V1s can either be identified 2. Select Global Test Setups from the Setup menu and press
L individuaily [from 1 through MENU-down. The Global Test Setups screen is displayed.
28}, or identified by their VI
group and their pesition within bl lary T
that group (1 through 7 : Hide 2 =
VT groups, 1 through 4 VTs Limer b A g SRR IEE bl s
o . Futo. Frint fodes OFF
(.g{:h group). For exarmple, Ao, Stoee Model OF 7
VF 18 CUrreﬁpUﬂdS 10 VT 3 Uf :E;UE:‘ i ":;if.' 1 Bt 1 f i Fute T
Vi group 4 Figi ptical T= S
STELE W Sohemed
. T Coantin
. Gisd Block =
fs1 L LU Hold-o7 D L ZordE
Bits Tk Out Derioed from: STE-H Rx Ok
b 3. Press FIELD to select VI Counting Mode and use VALUE to select
either VI' Group or 1 to 28.
2-11
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Testing SONET Netwarks
To Run a VT1.5 Test

Set Tx Rate The VT'1.5 testing features are available whenever Payload is set to

¥
Rx Rate. and VT1.5 Async or VI'L5 Byte Sync (the transmitter and receiver must
Payload, cach be set for a SONET rate—STS-1, OC-3, or OC-12).

1. From the Main Menu press FIELD to select cither Terminal or
Monitor testing mode.

2. DPress MENU-down. The test setup screen for the mode you selected
is displayed (this example shows Terminal testing mode).

TERMIMAL TESTIMG

Fw Rater 05

zz EMTER o2 enter tesz
=z MEMHUY o retiarn Lo

A

=
Y
e
g

H
-r

3. Use VALUE to set the transmitter (Tx Rate) for a SONET rate. For

Monitor mode the transmitter and receiver are set simultancously
(Tx/Bx Rate).

4. Press the right FIELD key and the use VALUE to set the receiver
(Rx Rate) for a SONET rate. For OC-12, the rate must match the
transmitter.

B, Next press the right FIELD key again to select the Payload
parameter. Use VALUE to select VI'1.5 Asyne or VI'1.5 Byte Sync.

6. Press MENU-down. The VTL.5 test operation screen is displayed
(see next section).

2-12
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Testing SONET Networks
To Bun a VT1.5 Test

Conﬁgure the DS1 = When vou press MENT-down from the testing mode setup screen,

Signal the VI'L5 test operation screen is displayed. Note that the screen
may appear differently depending on the test mode you selected.

Ei_--.ir.‘._-':,':i 1 s :Tri::_ :

Mote: For Monitor mode tests, the transmit functions are not available {transmit
clock, insert channel, ete).

1. Use VALUE to set the D51 test channel's timing source.

: 2. Press the right FIELD key to select Frm and then use VALUE to set
§~ e the D51 test channel’s framing format.

3. Press FIELD again to select Data and then use VALUE to set. the
paylead pattern for the D51 signal.

If you set Datas to D80, you can insert and drop DS0 channels on
the DS, To configure the DSO parameters, sec Configure the DSO
Signal, page 10-8.

s Next configure the VIS and VT group parameters (see next
section).

213
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Configure the
VTL.5 Signal and
VT Group

13NOS

Mote:

Configure the
STS-1 and STS-N
Signals

Testing SONET Networks
To Run a YT15 Test

On the VILS test operation screen, use FIELD and VALUE to set the
VT1.5 signal and VT group mapping parameters.

1 003

For Maonitor mode tests, the transmit functions are not available (insert
channel, other, ete).

2

Select the VE1L.5: Insx field and use VALUE to select the VI1.6s on
which the )51 test signal is to be inserted. Sce I'nsert VI Selection,
page 3-23.

Select Other V17's to set the remaining VT'1.5s. See Other Transmil
VT Groups, page 3-20

Select Drop and use VALUE to sct the VTL5 to be dropped from the
selected VT group on the receive signal.

Next use FIELD and VALUE to set the Ins, Other Grp’s, and Drop
fields for the VT groups (if applicable). Ins and Other set the VT
group on which the VT1.5 signal is inserted and dropped, as you
selected in steps 2 through 4.

After you configurc the VI'LD and VT group parameters, you need to
configure the SONET signal parameters.

Depending on your test configuration, you will need to set the STS-1 or
5T5-N timing source, scrambling, and input/output connectors. For
5TS-N applications, you must, also set the STS-1 drop and insert
mapping.

L)

To configure the SONET signals, see step 6, page 2-3.

2--14
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Testing SONET Networks
To Run a VT1.5 Test

Run the VT1.5 Test,

Far information on VT 3.
measurements, Chapter 4,

SONET Measurement

feference pages 427 through
4-33.

After you have configured the VT'1.5, STS-1, and STS-N parameters
you are ready to begin the test.

Press START to begin testing. On the first line of the display the
ciapsed time begins to increment.

If you want to inject errors on the DS1 signal being inserted on the
transmit VT1.5, use FIELD and VALIUE to set the appropriate
Err/Alm Type and Rate. Press ERROR INJECTION to activate and
deactivate error injection.

Observe the Trouble Scan display for any detected errors. See To
Use Trouble Scan, page 1-7

You can also use the RESULT keys to view different measurement
screens in the top half of the display. You may need to adjust the
results level to view more measurcments (see To Display More
Measurement Screens, page 1-10).

To end the test, press STOP.

www.valuetronics.com
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SONET Canfiguration Reference
STS-N Setup Parameters

STS-N Transmit
Timing Source

Receive Signal
Source

STS-N Setup Parameters

STS-N parameters are applicable when the test configuration involves a
signal with a rate higher than STS-1. A typical STS-N setup screen
appears similar to the following:

ST E;
ST H i
1
] STSH t S Ak ] e F
Eree 53 Data Fatesfirgle

TxClk> sclects the STS-N transmit timing source. The timing source
for the STS-N signal is independent from the asynchronous signals that
are mapped into the payload. TxClks> can be set Lo one of the folowing:

Int: Timing is from the 166MTS’s internal Stratum-3 clock.
Loop: Timing is extracted from the receive SONET signal.

Ext BITS: Timing is based on the signal applied at the rear-panel BITS
connector.

Ext 52M: Timing is based on the signal applied at the rear-panel
STS1 TX CLK IN connector. This choice is not applicable for OC-12
unless the payload is set to an STS-12¢ or STS-3c¢ selection.

Rx> selects the input source for the receive SONET signal. This field is
only displayed if your set has a rear-panel SONET electrical connector
option (US2 or 205). Rx> can be set to one of the following:

OC: Signalis received at the optical input port (OC-N RX).
STS: Signal is received at the electrical input port (rear-panel ECL RX).

Note that the rear-panel transmit connection is always active.

3-2
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STS-12 Channel
Numbering
Scheme

This feature is only applicable
if you test set has
0C-12/8T5-12 testing
capability installed.

SONET Configuration Reference
S$TS-N Setup Parameters

STS12 # Scheme selects how 8TS-1 channel numbers are displayed for
STS-12. This parameter is on the Auxiliary Test Setups screen (accessed
from the Setup System Parameters menu) and can be set as follows:

STS3#, STS1#: This is the default value. The STS-1s are identified by
their position in one of the four STS-3s on the STS-12.

Order of Transmission: STS-1s are identified by their place in the
STS-12 transmission sequence.

Order at Mux Input: STS-1s are identified by their place in the
sequence before multiplexing.

The setting you select is used in the STSN: Inss>, Drop>, or D&I>
fields in OC-12/8TS-12 testing modes. For “order of transmission” and
“order at mux input” modes, these fields can be set from 1 through 12,
For “STS3#, STS1#" mode these fields can be set from 1,1 through 4,3.

The following table and the figure below show the correspondence
between the different schemes.

STS3#,STS1# Notation: 1.1 2,1 3.1 41 1,2 22 32 42 13 23 33 43

g8 9 10 11 12

Order of Fransmission: 1 2 3 4 5 6 7

i OrderatMuxinpue 1 4 7 102 5 B 113 § 9 12
5;: ST5-13 — Order at Mux Input

. 8181 Order of Order at

1t b srean Number Transmission Mux Input

(12 }-a {9 [ 2 ][] o= 7=

(3o '

_@}*““* §15.347

| E'_Z;J_ i5— 31 V{E@@ S +——————— QOrder of Transmission

(23 }-m-
a1 -]
[32 w3
33 -

a1 oo

515343

(43 o]

3 i 32 31

515340
[az J-on-{31 > a3 [[az | a1 ]

A3 (33 )23 j[halaz [az ][22z | as |32 j{ 23 ]f 11 |
112) 1] {B) {3 1y (B) (5) 2) {10} N 14 (B
{Order at Mux Input

11

0
o
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STS-1/0C-1 Signal Setup Parameters

STS-1/0C-1 Signal Setup Parameters

STS-1 signal parameters are applicable when the STS-1 involved in the
test is not a subrate channel in a higher-rate (STS-N) signal. When STS-1
is the highest-level signal involved in the test, the STS-1 setup
parameters appear on the screen similar to the following:

[ Fran=Mi2 Latar2™i5
Tl =Int FEEE -

TwiZ 1k

i lbra B Ca s R T

Note: For OC-1 applications, sefect STS1/0C1 for the transmitter and receiver. The
0C-N TX connector provides an 0OC-1 signal in parallel with the STS-1TX
signal. Set Rx> to Optical to use the OC-N RX connector fer an input 0C-1
signal. The test mode label on the first line of the display indicates STS1 for
both electrical and optical tests.

STS-1 Transmit TxClk> selects the STS-1 and OC-1 transmit timing source. The timing
Timing Source source is independent from the asynchronous signals that are mapped
into the payload. TxClk> can be set to one of the following;

Int: Timing is from the 156MTS’s internal Stratum 3 clock.
Loop: Timing is extracted from the receive SONET signal.

Ext BITS: Timing is based on the signal applied at the rear-panel BITS
connector.

Ext 52M: Timing is based on the signal applied at the rear-panel
5TS1 TX CLK IN connector.

STS-1 Scrambler Scramble> turns the STS-1 scrambler On or OfT at the front-panel
STS-1 RX and TX connectors and the OC-N RX and TX connectors. The
scrambler is frame-synchronous with a length of 127. Scrambling
provides for clock extraction during extended transmission of all-zeros
or all-ones.

3-4
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STS-1/0C-1 Signal Setup Parameters

Transmit STS-1 Tx> selects the STS-1 transmit signal level. STS1:Tx> can be set to one
Level of the following:

STSX1: STSX-1 level signal. LBO of 450 feet simulated cable.
High: Highlevel signal. No LBO.

Low: Low-level signal. Flat loss from High level.

900" LBO added simulating 900 feet of cable.

Note: The level of the OC-1 signal present at the 0C-N TX connector depends on the
o laser installed in your test set.

Receive STS-1 Rx> selects the input source and level for the receive STS-1 (or OC-N)
Level signal. STS1:Rx> can be set to one of the following:

STSX1: 5T5-1 signal is received at the front-panel electrical input port
(ST5-1 RX). Automatic equalizer for  through 900 feet of cable.

High: 5T5-1 signal is received at STS-1 RX. Nominal 1.110 Vpk input
signal.

Low: STS-1 signal is received at STS-1 RX. Nominal 0.206 Vpk input
signal.

Monitor: ST5-1 signal is received at STS-1 RX. Up to 26 dBstsx tlat
loss.

Aux: STS-1 signal is received at the rear-panel STS-1 NRZ input.

£ Optical: OC-N signal is received at the optical input port (OC-N RX).

STS-1 Jitter For information on setting the jitter hits thresholds, see Jitter
Thresholds Threshold Configuration, page 23-3.

3-5
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SONET Configuration Reference
Optical Transmitter Power-up State

Warning!

Note:

Optical Transmitter Power-up State

You can set whether the optical transmitter (OC-N TX) is on or off when
the unit is switched on.

The optical transmitter installed in the 1586MTS contains a Class 1 Laser
Product. Avoid visual contact with the transmitter.

Access the Auxiliary Test Setups screen from the Setup System
Parameters screen.

il
ezt . Fode: Thont iAo
Timer Dration: R AL EE ChElmins S35
Auto. Print Modes T
FAuto, Shore Model

T Ui Opticsl T St

ST212 0 Scheme:
UT

Conamtivng Mode:

G DOF Hodd@oi T 8.8 Secondds
Bitz ik Dut Derived feom: STE-H Bx D1k

The Pwr Up Optical Tx State parameter can be set as follows:

Last State: The test sct repowers with the optical transmitier in the
same state as when the unit was switched off.

On: The test set repowers with the optical transmitter active.
Off: The test set repowers with the optical transmitter off.

Press the OC-N TX ON/OFF key to enable or disable the optical transmitter at
any time.

3-6
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SONET Configuration Reference
STS-1 Payload Setup Parameters

Insert STS-1
Channel

Other STS-1
Channels

Drop STS-1
Channel

STS-1 Payload Setup Parameters

STS-1 payload parameters are applicable when the tested STS-1isa
subrate channel mapped into a higher-rate (STS-N) signal. The 5TS-1
payload setup parameters appears on the screen similar to the
following:

05z Cata 2151
FEBE:111 =Rit-1
Ml osTEL Otk = Sams
] Framk Le o
n | i (RS N
il Fatexningle

Ins> selects which 8TS-1 within an QC-3 or OC-12 signal is used for the
transmit STS-1. For OC-3, Ins> can be set from 1 through 3. For OC-12,
Ins> can be set from 1,1 through 4,3 or from 1 through 12 (you can
change the STS-1 scheme numbering used for STS-12; see ST5-12
Channel Numbering Scheme, page 3-3).

Other> sets the payload for the remaining STS-1s (that are not selected
by Ins>} within the OC-3 or OC-12 transmit signal. Othexr> can be set as
follows:

Same: Fills the STS-1s with the same payload as the selected Ins>
STS-1.

Unequ: Sets the remaining STS-1s to unequipped (all zeros in the path
overhead and payload).

Ext: Fills the remaining STS-1s with the STS-1 signal applied at the
front-panel STS-1 RX port (not applicable for OC-12).

Drop> sclects which STS-1 within an OC-3 or OC-12 signal is used for
the receive 5TS-1. For OC-3, Drop> can be set from 1 through 3. For
0C-12, Drop> can be set from 1,1 through 4,3 or from 1 through 12
{you can change the ST5-1 scheme numbering used for STS-12;

sce STS- 12 Channel Numbering Scheme, page 3-3).

3-7




STS-1 Signal
Serambler

STS-1 Drop &
Insert Channel

STS-1 Drop &
Insert Payload

SONET Configuration Reference
STS-1 Payload Setup Parameters

Scramble>: Turns the STS-1 scrambler On or Off at the front-panel
STS-1 RX and TX connectors. The scrambler is frame-synchronous with
a length of 127. Scrambling provides for clock extraction during
extended transmission of all-zeros or all-ones.

This parameter is only available for drop and insert mode {D&I) tests.
The D&I> field simultancously sets the STS-1 insert and drop channels
to the same number. For OC-3 D&I tests, D&I> can be set from 1
through 3. For OC-12 tests, D&I> can be set from 1,1 through 4,3 or
from ¥ through 12 (you can change the STS-1 scheme numbering used
for 5TS-12; see §TS-12 Channel Numbering Scheme, page 3-3).

This parameter is only available for drop and insert tests in which the
payload is set for STS-1. Datas selects the payload pattern of the
transmit STS-1 channel, and can be set to one of the following:

Ext: Uses the payload of an STS-1 signal applied at the front-panel
STS-1 RX jack.

Unequ: Sets the path overhead and payload to all-zeros.

Loop: Retransmits the recieved data on the transmit channel.

3-8
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SONET Configuration Reference
STS-Ne Payload Setup Parameters

Inan $T5-12¢ signal, 12
STS-1s are linked together to
provide a higher-capacity SPE.

In an 57S-3c signal, three
STS-1s are linked together 1o
provide a higher-capacity SPE.

Payload

STS-Nc Payload Setup Parameters

The 166MTS can supports SONET concatenated signals at STS-12¢ and
STS-3c:

* STS-12¢ parameters are available when the transmitter and
receiver are set for OC-12 and the payload is set for STS12c. The
STS-12¢ setup screen appears similar to the following:

or
L
b
i

[u}
o
11f

* 5TS-3c setup parameters are applicable whenever the Payload is
set to STS3C in an OC-3 or OC-12 testing mode (requires
Option URY). The STS-3C setup screen appears similar {o the

following:
¥ | sTEzc
’
=TE:
Eiree

The Data> field sets the payload data pattern for the concatenated
signal. This field can be set as follows:

PRBSs: A pseudorandom bit sequence. Choices include 2415-1,
2420-1, 22231, and 2°31-1 (2”15-1 indicates a 2'°_ 1 PRBS; 2/31--1
available for STS-12¢ only).

Prog32: Arepeating, user-programmable, 32-bit pattern. The bit values
are defined by the Prog32> field (see below).

All Ones: A repeating, all binary ones pattern.

Live: No pattern. The receiver does not try to synchrouize to a pattern.
The transmitter sends the last selected pattern.

3-9




Programmable
Pattern

Insert STS-3¢
Channel

1INOS

Other STS-3¢
Channels

Drop STS-3c¢
Channel

STS-3¢ Drop &
Insert Channel

SONET Configuration Reference
STS-Nc Payload Setup Parameters

(5TS-12¢ only) The Progd2> field defines the user-programmable
STS-12¢ pattern. This pattern is transmitted when the Data> ficld is set
to Prog32 (see above). Hach digit in the Prog32 value can be set from 0
through F (hexadecimal). The resulting value is converted to binary to
form the 32-bit user pattern.

(5T5-3¢/0C-12 Tx only) Ins> selects which STS-3¢ channel within the
0C-12 signal is used for the transmit STS-3c. Ins> can be set from
1 through 4.

{(5TS-3¢/0OC-12 Tx only) Other> sets the payload for the remaining
STS-3¢ channels (that are not selected by Ins>) within the OC-12
transmit signal. Other> can be set as follows:

Same: Fills the STS-3c¢ channels with the same payload as the selected
Ins> 5T5-3c.

Unequ: Sets the remaining 51TS-3¢ channels to unequipped (all zeros in
the path overhead and payload).

(5TS-3c/0C-12 Rx only) Drop> selects which STS-3c¢ within the
0C-12 signal is used for the receive STS-3c. Drop> can be set from
1 through 4.

This parameter is available only for drop and insert mode tests (STS-3¢
D&I tests are available only on OC-12 signals). The D&I> field
simultaneously sets the STS-3c insert and drop channels to the same
number. D&I> can be set from 1 through 4.

3-10
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SONET Canfiguration Reference
SONET Automatic Protection Switching (APS) Parameters

APS Message

SONET Automatic Protection Switching
(APS) Parameters

The 166 MTS can transmit messages on the antomatic protection
switching channel (APS—K1 and K2 bytes). The APS parameters are
accessed by selecting APS Control from the Additional Test Controls
meni.

Lo wgpdda te KL K24

Ciirrert
BBl EZig

E
i
| Mo Feguest
|
i

3 e

FrpgtrHull Brogidull
1+1 Fiitisrs (8630

4
i
i

+1 Fygtuee JREE:

The first field selects the APS message to be transmitted. The text of
each message is displayed with its corresponding bit sequence (bits 1-4

of K1}. The available messages are listed in the following table.

APS Messages

APS Message K1 Byte Bisplay (hex)  Bit Sequence

No Request 1) 0000

Do Not Revert x 0001 )
;i;;rse Request 2x 0010

Not Used 3x 0o

Exercise dx 0110 -
Not Used 5x 0101

Wait-to-Restore Bx 0110

Not Used 7x 0111

Manual Switch 8x 1000

&Bﬁsed 9x ﬁ 1001

SD-Low Priority Ax 1010 7

www.valuetronics.com
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SONET Aatomatic Protection Switching (APS) Parameters

APS Messages, continued

APS Message K1 Byte Display (hex)  Bit Sequence
SD-High Priority Bx 101
SF-Low Priority Cx 1100
SF-High Priority Dx 1101
Forced Switch Ex 1110
Lockout Protect Fx 111
Requested Rgst> determines the requested channel to which the message applies.
Channel The binary value of the channel number (0-15 = 0000-1111) is sent in
bits 5-8 of K1. This is shown on the display in hex (the second digit
of X1).
Bridge Channel Brdg> determines the bridge channel. The binary equivalent of the

channel number (0-15 = 0000-1111) is transmitted in bits 1-4 of K2.
This value is shown on the display in hexadecimal (the first digit of K2).

Architecture The fourth field indicates the APS architecture, and corresponds to bit b
of the K2 byte. For 1+1 bit 5 is set to 0; for 1:n bits 5 is set to 1.

APS mode The fifth field indicates the APS mode. This ficld can be set as follows:
Unidirection: Bit sequence = 100 (Bits 6-8 of K2).
Bidirection: Bit sequence = 101.

Future: Bit sequences = 000 through 011,

LFERF Alarm: Bif sequence = 110,
LAIS Alarm: Bit sequence = 111,

Note: LFERF and LAIS cannot be set from this screen, but will be displayed if
received. To transmit SONET alarms, see SONET Alarm Types, page 3-29.

3172
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SONET Overhead Parameters

SONET Overhead Parameters

b For more information on The 156MTS provides extensive control of SONET transport and path
SONET overhead, see SONET overhead configuration, and SONET path trace configuration.
formats, page 5-8.

SONET overhead control is accessed through the Control Screens
menu. These parameters are available when the instrument is
configured for SONET rates.

0EiCEl Fatierns
U551 Loop Codes

Hlapal Setiings
Fixd
ol

|
|
!
L i
f
i

] :
Contirol
1 iEn]
n ; When you select SONET OH Control from the Control Screcns menu

and press CONFIG-right, a series of screens is presented. These screens
give you access to the following SONET overhead parameters:

* Transport overhead bytes.

# Path overhead bytes.

s 1 Path trace string.
e J} Section trace string (for OC-12 only).

Two additional screens provide access to VT overhead parameters
(see VT Overhead Parameters, page 3-20).

2 2

&
.
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SONET Overhead Parameters

Transport The SONET Transport Overhead Control screen allows you to program

Overhead Conirol  the values for the transport overhead bytes. Bytes shown as xx cannot
be edited on this screen.

SOHET Trangpoe b Doerhead Donteol

Feogiram in Hes: i lizta Link
PoComtrel soreen

Hl: = H2D xx 010 = | o inzeriting

Bl: =x El @B Fio 62 | external daia,

D &a D2 oge DD 88 |

Hit mx M2 wx HED xx |

BZr e KID mx KZD xxm |

Odr mo 050 &8 Dol @9 |

O s D= 8 Drer e |

grea Dliced DiZiad |

2l @ 22D 88 EXD ogf |

Note: For STS-12c, the C1: xx byte is replaced by J0: xx. You can edit the JO Section
Trace string using the Section Trace Control screen {see page 3-16).

Transport Overhead Bytes: Each byte value can be set in
hexadecimal from 00 through FF.

User-programmahle SONET Transport Overhead Bytes

Byte Description

E1 Section orderwire

F1 Section user channe! B
D1,02,D3 Section data communication channel

K1, K2 APS channel. See APS Message, page 3-11.
D4-D12 Line data communication channel

Z1 SH{STS-1#1): Synchronization status.

Z1 (other STS-1s): Growth.

2 MO {STS-1/0C-1 signals only}: bits 5-8 = line FEBE
M1 (STS-1#3 of STS-N=3 signals): Line FEBE
Z2 {other STS-1s): Growth

E2 Line orderwire

3-14

www.valuetronics.com



www.valuetronics.com

Path Overhead
Control

SONET Configuration Reference
SONET Overhead Parameters

H1S88: This field sets bits 5 and 6 of the H1 byte. H18S can be set to
00(SONET) (indicates an OC-1 or higher SONET signal) or 10(SDII}
(indicates a Synchronous Digital Iierarchy Signal).

The SONET Path Overhead Control screen allows you to program the
path overhead bytes. Bytes shown as xx cannot be edited on this
screcn.

SEHET Path Guertesd Control

Do Fath Trace Condirol

EfE

(R i
[ S A
e o s

i
=
[
¥y
i

S35 B STE3c paglood wmodes omlygs
Hl

P

}
o]

i
s
T

§

o pagload modes onlis

,.
N
A
I
[Th
fad

e vl e
R

b}

Ll

5
s
S50 0a

HISTEAE W i B Yl & 1 K R TR T R TR TR K W TR i SR T

,.

|3
s

LI}

.

Path Overhead Bytes: Each byte value can be set in hexadecimal
from 0@ through FF.

User-programmable SONET Path Overhead Bytes

Byte Description

c2 STS path signal label

G1 Path status {programmable in DS3 and STS-3¢ payload modes
only)

F2 Path user channel

H4 VT muttiframe phase indicator {(DS3 and STS-3c¢ payloads only)

23,74  Growth

Zh Tandem connection error count and datalink

DS3 O-Bits: This ficld allows you to edit the 18 DS3 overhead
cormmunication channel bits (O-Bits). The O-Bits comprise two bits
from each of the nine subframes in an asynchronous mapping of a D53
into an STS-1. Each O-Bit can be setto 1 or .




SONET Configuration Reference
SONET Qverhead Parameters

J1 Path Trace and  The J1 Path Trace Control screen and the QC-12 J0 Section Trace
JO Section Trace Control sereen allow you to program each byte of the 64-byte STS Path
Trace string and STS Section Trace string, repectively. Each byte of the

Control o Lo )
’ string is transmitted in the J1 or JO byte of 64 consecutive frames.

The JO screen is available for - This screen shows the J1 Path Trace Control screen. The JO conirol
OC-17 only. Older units may screen is similar,
not support this feature.

J1 FPath Trace Conterol

Frogeam in. Hex

ARE-—eee 91 52 4z B oee e o
wwwwwwww 515 Qv ISR T et R
~~~~~~~~~ B3 G o9 an 85 56 !
~~~~~~~~ ol oo o9 Ga G
--------- e BE 80 05 (ST S S
~~~~~~~~ 85 85 88 EE AR 88
~~~~~~~~~ oo ood o8 5o HE a8 8
~~~~~~~~~~ GE O 80 8o B S o

)
i

The J1/J0 bytes are transmitted left-to-right, top-to-bottom as shown on
the display.

Each J1/J0 byte is shown twice on the display. On the right, the
two-digit hexadecimal value of the byte is displayed. On the left, the
ASCII equivalent of the byte’s value is shown in a corresponding
character position.

Program in: Selects the mode in which you enter J1/J0 byte values:

* Hex: The cursor moves only in the hexadecimal display (right
side of screen). Each of the 64 bytes can be set from 0,
through FF),.

s ASCII: The cursor moves only in the ASCIH display (left side of
the screen). Each byte can be set from A through Z, to a blank, or
to a dash.

Note that additional ASCII characters are available by programming the
corresponding value on the hexadecimal side of the display (sce table
on next page),

3-16
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Displayed ASCII characters and their Hexadecimal equivalents

Hex  ASCH Hex ASCil Hex ASCll Hex ASCl Hex ASCH

20 blank 33 3 % F 5 Y 6 |
! 211 4 47 G A Z 0 m
2 - 3% 5 8  H 5 | BE 0
23 # % 6 M | 5\ 6F o
2 s 3 7 TN 50| 0 p
% % B 8 B K 58 A 71 q
4 % & 9 €L 5F 7
7 M oM 60 B s
£ 8 3 aE N 61 a 74 t
28 ) 3 < £ 0 & b 5w
8 A % I 50 P 83 o % v
2B + 3E > 51 a o 64 d n w -
X €, F 2 52 R 65 e 78 x
- 0 @ 5 S 86 f 1wy
2E . 4 A ) 54 T 67 g 1A z
F 2 B 55 U 88 h ®
0 B C 5 v 69 t |
. TR “ D 57 W BA m )
& 2 2 5 E 8 X 8k -
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SONET Datalink Control Parameters

Selecting Data Link Control

from the Control Screens

menu

displays the Data Link Control

screen.

Note:

Rear-Panel RS-232

Data Link Port

Note:

SONET Datalink Control Parameters

The Data Link Control screen configures the functionality of the
rear-panel data link ports.

Data Link Control

Mandzet =Howwe
DO Fass-Theu 2071

OC—-12 APE Pass~Threua 0517

Selection of data link ingeri o pags-
thed abowe ouerrldes progeaamed bogte

i i,

For information on other data link rate uses, see D83 Datalink Parameters,
page 7-15 or DS1 Data Link Parameters, page 11--16.

RS232> configures the rear-panel DATA-LINK RS-232 interface in both
the transmit and receive directions. The choices are as follows:

None: The BR5-232 data link interface is disabled.

Section User Channel (F1): The transmitted data on the Section
user channel (I'1 bytes) is derived from input at the rearpanel RS-232
data link port. Received F'1 data is transmitted on the port’s output.

Section Order Wire (E1): The transmit data on the Section order-
wire channel (E1 bytes) is derived from input at the rearpanel RS-232
data link port. Received E1 data is transmitted on the port’s output.

Line Order Wire (E2): The transmitted data on the Line orderwire
channel (E2 bytes) is derived from input at the rear-panel RS-232 data
link port. Received E2 data is transmitted on the port’s output.

The Line and Section choices can be overwritten by the Handset> setting
{see Rear-Panel Handset Interface, page 3-19).

3-18
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Rear-Panel RS-422 RS8422> configures the operation of the rear-panel DATA-LINK RS-422
Data Link Port interface port in both the transmit and receive directions. The available
choices are as follows:

None: The RS-422 data link port is disabled.

Section DCC (D1-D3): Section data communication channel (D1, D2,
and D3 bytes) transmit data is derived from inpuat at the R5-422 data link
port. Received data is transmitted on the port’s output.

Line DCC (D4-D12): The transmitted data on the Line data
o communication channel (D4-D12 bytes) is derived from input at the
- rear-panel RS-422 data link port. Received data is transmitted on the
port’s output.

Note: The Line DCC and Section DCC choices can be overwritten by the
DCC Pass Thru> setting {see SONET DCC Pass-Through Mode, page 3-19).

Rear-Panel Handset> configures the operation of the rear-pancl Handset interface
Handset Interface in both the transmit and receive directions. The available choices are:

None: The Handset interface is disabled.

Section Order Wire (E1): The transmitted data on the Section
orderwire channel (E1 bytes) is derived from the VF (voice frequency)
input at the rearpanel Handset port. Received E1 data is converted to a
VF signal and transmitted on the port’s output.

Line Order Wire (E2): The transmitted data on the Line orderwire
channel (E2 bytes) is derived from the VF input at the handset port.
Received E2 data is converted to a VF signal and transmitted on the

port’s output.
SONET DCC DCC Pass-Thru> configures the test set so that the Section data
Pass-Through communication channel (bytes D1, D2, and D3) and Line DCC (bytes
Mode D4-D12) received at the SONET input are transmitted at the SONET

output. Set DOCC Pass-Thru to On to retransmit the DCC. Set
DCC Pass-Thru to Off to disable this function.

Note: When DCC Pass-Thru is On, the SONET transmit clock is forced to loop mode.
When DCC Pass-Thru is set to Off, the clock configuration returns to the state
selected in the SONET mode configuration screen.

§ This itemn is not available in Monitor mode.
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0OC-12 APS
Pass-Through
Mode

Note:

SONET Configuration Reference
VT Overhead Parameters

APS Pass-Thru> configures the test set so that the Automatic
Protection Switching channel (APS; bytes K1 and K2) received at the
SONET input is transmitted at the SONET output. Set

0C-12 APS Pass-Thru to On to retransmit the APS channel. Set
0C-12 APS Pass-Thru to Off to disable this function.

When APS Pass-Thru is On, the SONET transmit clock is forced to loop mode.
When APS Pass-Thru is set to Off, the clock configuration returns to the state S
selected in the SONET mode configuration screen. e

This item is not available in Monitor maode.

For mare information on VT
overhead, see VTT1.5 Farmat
and Mapping, page 5-17.

VT Overhead Parameters

The 156MTS provides control of VT overhead configuration and VT path
trace configuration. Your test set must have Option UQA to take
advantage of these features.

VT overhead control is accessed through the Additional Test Controls
menu. These parameters are available when the instrument is
configured for VT'1.5 payloads.

Giokal Settings

Alarm Dontrol

Onlsel Patierns

RSl Loop Codes

ata Limk Comterol |
DRE-TEFrac Setip]

When you select SONET OH Control from the Additional Test
Controls menu and press CONFIG-right, a series of five screens is
presented. The first three screens give you access to SONET overhead
parameters (see SONET Overhead Parameters, page 3-13). The last
two screens provide access to the following VT1.5 overhead
parameters:

* VT path overhead bytes.

o J2 path trace string (byte-synchronous modes only).

3-20
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VT Path Overhead
Control

SONET Contiguration Reference
VT Overhead Parameters

The VT1.5 Path Overhead Control screen allows you to program the VT
overhead byte values. Bytes shown as xx cannot be edited on this
screen,

L TP I I ) - B Tr— i
Denux Framing FEegsnr Passtheowgn

VT Path Overhead Bytes: Each byte can be set as described below.

User-programmable VT Path Qverhead Bytes

Byte Description

V5: Signal VT path signal label Bits 5-7 of the Vi byte are the path

Label signal label. The VALUE keys cycle through the settings:
000 Unequipped 100 Byte Synchronous
001 Equip Non-specif 101 Future
01¢ Asynchronous 1y PDIV
011 Bit Synchronous 111 Future

J2 This byte is programmed using the J2 Path Trace Control

screen. See J2 Path Trace Control, page 3-22.
Byte-synchronous modes only.

Z6 Growth (undefined). VT byte-synchronous modes only.

21 Bit B is the VT path remote failure indication {RFI-V). Other £7
bits are undefined. VT byte-synchranous modes only.

Demux Framing Regens: (Byte-synchronous mode only) This field
affects the framing of the DS1 dropped from the VT'1.5. When this field
is set to Passthrough (default), the dropped DS1 data and framing are
both derived from the V1.5, When this field is set to Regenerate, the
DS1 data and signaling is derived from the VT1.5, and the DS1 framing is
internally generated by the test set.

3-21
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SONET Configuration Reference
VT Overhead Parameters

J2 Path Trace The J2 Path Trace Control screen allows you to program cach byte of

Control the 64-byte VT Path Trace string, Each byte of the string is transmitted
in the J2 byte of 64 consecutive VTs.

~ace Domnteol

-

J2 Fatin

oz int Hex

AR ——— 41 52 4% Bo Bl 58 08
e BEOBD A GG 80 ag a9

e EEOEE G5 G 80 08 a8 oA

———————— B0 00 08 96 6% 80 60 o

---------- B B8 B3 A0 80 88 9% 86

~~~~~~~~ BE G0 B 90 80 80 QG O8

wwwwwwwww BEOBE B8 B8 8E 88 08 on

wwwwwwwwww EEOBE 08 G0 93 a8 88 64

The J2 bytes are transmitted left-toright, top-to-bottom as shown on the
display.

Each J2 byte is shown twice on the display. On the right, the two-digit
hexadecimal value of the byte is displayed. On the left, the ASCII
equivalent of the byte’s value is shown in a corresponding character
position.

Program in: Selects the mode in which you enter J2 byte values:

s Hex: The cursor moves only in the hexadecimal display (right
side of screen). Fach of the 64 bytes can be set from 00y, through
FF,.

* ASCII: The cursor moves only in the ASCII display (left side of
the screen). Each byte can be set from A through Z, to a blank, or
to a dash.

Note that additional ASCII characters are available by programming the
corresponding value on the hexadecimal side of the display (see table
on page 3-17).

3-27
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VT1.5 Setup Parameters

The ¥T1.5 option maps 051
test signals to virtual
tributaries carried onan STS-1.
Each STS-1 can carry as many
as 28 VTs.

Note:

Insert VT
Selection

See VT'1.5 Channel Setup
Mode, page 3-26.

VT1.5 Setup Parameters

When equipped with Option TIQA, the 156MTS can drop and insert
VT1.56 mapped D31 signals to and from an STS-1. VT 1.5 setup
parameters are available when Payload is set to VI'1.5 Async or
VT1.5 Byte Sync (the transmitter and receiver must be set for a
SONET rate).

The VT'1.5 parameters appear on the screen similar to the following:

=i Tellk=Int  FewegF
| uTi.s: In 7
P UTEe gl Ins

TS 2

STwb

ErroAmling Tigee 051 Data

The DS1 setup parameters on the first line apply to the DS1 signal that is
mapped into the VTs. For information an the DS1 parameters, see Chapter 11,
DS1, DS0, and FT1 Configuration Reference.

VT1.5: Ins> selects which VI'L.5 channel within the 8TS-1 or VT group
i1s used for the transmit VT.

¢ [f VT Counting Mode is sct. to VT Group, Ins> determines
which VT in the group (from 1 through 4) is selected.

» If VT Counting Mode is set to 1 to 28, Ins> determines which
VT in the STS-1 {from 1 through 28} is selected.

www.valuetronics.com
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SONET Configuration Reference
VT1.5 Setup Parameters

Other Transmit, VT'L.5: Other VI's> sets the payload for the remaining VT'1.5 channels

VT (that are not selected by Ins>). Other VI's> applies either to the
remaining three Vs in a group, or to the remaining 27 Vs in an STS-1
depending on the VT counting mode. Depending on the VT and counting
modes, Other VI's> can be set. as follows:

Other VTs> Payload Selections by VT Mode

When the and the the available
VT mode is... Counting Mode is.., payloads are...
Asynchronous VT Group Same

Inv

All 0s

DSTAIS

Ext

Aux
Byte-synchronous VT Group Same

Inv

All 0s
Asynchrenous 110 28 Same
or
Byte-synchronous AlS

Unegu

The Other VI's> payload selections are described on the next page.

3-24
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Drop VT Selection

See VI1.5 Channel Setup

Made, page 3-26.

Note:

SONET Canfiguration Reference
VT1.5 Setup Parameters

Same: Fills the Vs with the same payload as the selected Ins> V1.
Inv: Fills the Vs with an inverted copy of the Ins> VT payload.
All 9s: Fills the Vs with an all binary zeros pattern.

DS1 AIS: Inserts a DS] alarm indication signal on the VTs (unframed
all-ones).

AlS: Inserts one of two AlS signals on the VTs. In asynchronous VT
modes, the ALS is a DS1 AIS (unframed all-ones). In byte-synchronous
VT modes, the AlS is a VT path AIS (all-ones in the V1 and V2 bytes).

Ext: Fills the VTs with the DS1 signal applied at the front-panel
DSI/EL RX jack.

Aux: Fills the VTs with the signal applied at the rear-panel DS1 REF IN
Jack.

Unequ: Sets the remaining VTs as unequipped (path overhead and
payload set to all zeros).

VT1.5: Drop> selects which VT within the STS-1 or VT group is used
for the receive VT

s If VT Counting Mode is sct to VI Group, Drop> determines
which VT in the group (from 1 through 4) is selected.

e [f VT Counting Mode is set to 1 to 28, Drop> determines
which VT in the STS-1 (from 1 through 28) is selected.

s Setting Drop> to L automatically “locks” the drop VT to be the
same channel number as VT'1.5; Ins>.

VTGrp: parameters are only displayed if VT Counting Mode is set to VT Group.

www.valuetronics.com




Insert VI Group
Selection

Other Transmit VT

Groups

Drop VT Group
Selection

VT'1.5 Channel
Setup Mode

The table on the next page
shows the two VT gounting
mgdes. Nota that Vis are
slways mapped using the
group scheme

SONEY Configuration Reference
VT1.5 Setup Parameters

VT Grp: Ins> selects which of the seven VT groups is selected to
transmit the four VTs defined by VI'1.5: Ins> and Other VT's>, Ins>
can be sct from 1 through 7 (sce VI'L.5 Channel Setup Mode below).

VTGrp: Other Grps> sets the remaining VT groups (not selected by
VT Grp: Ins>). Other Grps> can be set to one of the following:

Same: Sets the remaining six VT groups as idenfical to the Ins> group.
VT PAIS: Transmits VT path AIS on the remaining groups.

Unequ: Sets the remaining VT groups as unequipped {path overhead
and payload set to all zeros).

VEGrp: Drop> selects which VT group is dropped from the receive

S5TS-1, and from which the VI'1.5 Drop> channel is selected. Drop>
can be set from 1 through 7, and to L (*locked” to the same channel

number as VI'Grp: Ins>).

There are two ways to specifying VT drop and insert channels on a
SONET signal. The VI' numbering scheme is set on the Auxiliary Test
Setups screen. Select Setup System Parameters from the Main Menu
and then select Auxiliary Test Setups.

fonde
Fimer [hiration
Auito. Print Mode:
Higtoe,
Sube Fleng Dot Pues

Chbdmms =3

e B SE
e Phocie

Fui~ Up Optical Tx Stat

5T5

It Soheies

el Bl : ]
[Fod LOF 5 DUF Hold-offs 8.8 5
Eits Olk Out Derived feoms

VT Counting Mode sets the method for specifying VT channels. This
parameter can be set as follows:

VT Group: VT channels are specified in groups of seven, each
comprising four VTs. A channel is specified as VT 1 through 4 in
VT group 1 through 7.

1 through 28: VT channels are specified by their position in the
overall STS-1 signal, from 1 through 28.

3-76
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VT1.5 Setup Parameters

The following table lists the correlation between individual VT channels
(1 through 28) and their positions when VT Group counting mode is
used. The VT group number is listed across the top (1 through 7); the VI’
positions within each group are listed down the left (1 through 4)}.

VT1.5 Channels 1--28: Locations in VT Groups 1--7

VT Group Number 1 2 3 4 5 6 7

1 1 2 3 4 5 6 7

VIS -
Positionin 2 8 9 10 1 12 12 14
VT Group e

3 15 16 17 18 19 20 21
(VTs = 1-28)

P 22 23 24 25 26 27 28

327

b4 E
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Error Injection

Error Injection

SONET Error The following error types can be injected when the transmitter is set for
Injection Types a SUNET rate.

Note: For information on injection rates, see About Error Injection Rates, page 271-1.

STS3c Data: Generates bit errors in the STS-3¢ payload data pattern.
Rates: Single, 1.0E-2 through 1.0E-9, Burst, Qff.

REI-P (path FEBE): Gencrates Path Remote Event Indications (path
FEBEs) on the G1 byte. Kates: Single, 1.0E-4 through 1L.OE-8.

Path BER: Generates errors in the payload and the path overhead
bytes, except for the B3 parity byte. Rates: Single, 1.0E-2 through
1.0E-9, Burst, Off.

Section BER: Generates errors at the selected rate in the entire
SONET signal, except for the B1 parity byte and the Al and A2 framing
bytes (available in OC-3 transmitter modes and STS-12¢ payload modes
only). Rates: Single, 1.0E-2 through 1.0E-9, Burst, Off.

Line BER: Generates errors at the selected rate in the entire SONET
signal, except for the Section overhead and the B2 parity byte.
Kates: Single, 1.0E-2 through 1.0E-9, Burst, Off.

REI-L {(line FEBE): Generates Line Remote Event Indications (line
FEBESs) using bits 2 through 8 of the MO byte for STS-1/0C-1, or the M1
byte of STS-1 #3 for STS-N. Rales: Single, 1.0E-4 through 1.0E-8.

B1 Byte: Inverts the B1 byte in the transmit STS-N signal for one
frame. This causes eight Section code violations (available in OC-3
transmitter modes and STS-12¢ payload modes only). Affects the parity
byte; BER injection affects data.  Rates: Single, Off.

B2 Bytes: Inverts all B2 bytes in the transmit STS-N signal for one
frame. This causes 24 line code violations in an OC-3 signal, and 96 line
code violations in an OC-12 signal. For OC-12, Other> must be set to
Same to fill the STS-1 channels. Rates: Single, Off,

B3 Byte: Inverts the B3 parity byte in the selected STS-1 for one frame.
This causes eight Path code violations (available in OC-3 transmitter
modes only). Rates: Single, Off

B1 Bit: Inverts the least-significant bit (Bit 1) in the Bl byte (available
in OC-12 transmitter modes only). Rates: Continuous, Off.

3-28
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SONET Configuration Reference
Error Injection

B2 Bit: Inverts the least-significant bit (Bit 1) in the B2 byte (available
in OC-12 transmitter modes only). Raies: Continuous, Off.

Al Bit: Inverts the least-significant bit (Bit 1) in the Al framing byte
(available in OC-12 transmitter modes only).  Rates: Continuous, Off.

H Pointer: Transmits an illegal, out-of-range value in the STS-1 Hi and
12 (pointer) bytes. Rates: Single, 7-9 Consec (LOP threshold),
Tontinuous, Burst, Off.

A1/A2 Frame: Inverts the 16-bit frame word formed by the Al and A2
bytes. Rates: Single, 3-5 Consec (OOF threshold), 23-30 Consec
{LOF threshold), Continnous, Burst, Off.

SONET alarms can be transmitted by activating or deactivating
transmission of a particular alarm using the Alarm Control screen.
When you select Alarm Control from the Control Sereens menu, the
following screen is displayed:

Each alarm type can be set to On (continuously transmitted) or Off
(not transmitted). Note that VT PYEL has additional selections. The
following table describes the types of SONET alars available.

SONET Alarm Injection Types

Alarm Description

L.OS Loss of signal: Simulates a loss of signal by transmitting all
zergs.

LOF Loss of frame synchronization: Simulates a loss of frame by

transmitting errored framing patterns.

LAIS Line alarm indication signal; Sets the transmit K2 bytes to
XXXXX111.
LFERF Line far-end receive failure: Sets the transmit K2 bytes to
XXXXX110.
3-29
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SONET Configuration Reference

SONET Alarm lnjection Types, continued

Alarm Description

STS LOPNTR  Loss of pointer: generates an iliegal, out-of-range pointer
value.

STS PAIS Path alarm indication signal: Transmits all-ones in H1, H2,
H3, and the entire SPE.

STS PYEL Path Yellow alarm: Sets bit 5 of the transmit G1 bytes to 1.

VT PAIS VT path alarm indication signal: Transmits ali-ones in the
entire VT, including the V1 and V2 bytes.

VT PYEL On and Off; Activates a VT Path Yellow alarm {sets bits 4
and 8 of the transmit V5 byte to 01).

PLM-V: VT Payload Label Mismatch. Sets bits 4 and & of
the transmit V5 Byte to 10.

UNEQ-V: VT path unequipped. Sets bits 4 and 8 of the
transmit V5 byte to 11

VT LOPNTR Loss of pointer: generates an illegal, out-of-range pointer
value.

The following error types can be injected when the payload is set for
VT1.5.

VT BER: Generates bit errors at the selected rate on the selected
VT1.5. Kates: Single, 1.0E-2 through 1.0E-9, Burst, Off.

REI-V (VT FEBE): Generates a V1 path Remote Event Indication
{(path FEBE) error indication on the selected VT'1.5 by setting bit 3 of
the Vb byte to 1. Rates: Single, 1.0E-4 through 1.0E-8.

V Pointer: Generates an out-of-range illegal VT1.5 pointer value.
Rates: Single, 7-9 Consec (LOP threshold), Continuous, Burst, Off.

3-30
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STS-N Indicators  4--2

OC-N/STS-N Measurement Summary Screen

Section Code Violations (B1) Screen  4-5

Line Code Violations (B2) Screen  4-6
REI-L Measurcinents Screen  4-7

Path Code Violation (B3) Screen  4-9
REI-P Measurements  4-10

Path Measurement Summary Screen  4-8

STS-12¢ and STS-3¢ Bit Exror Measurements

4-4

4--11

STS Frame Measurements (A1/A2) Screen  4-12

Pointer Measurements 4-14, 4-15

APS Measurements Screen  4-15

Path Overhead Screen 4-20

STS-1 Signal Measurements  4-22
STS-1 Jitter Measurements  4-23
STS-N Alarm Screens  4-24
STS-N Status Screen 4-26
i VT Indicators  4-27

VT1.6 Measurement Summary Screen

VT Measurements  4-20to 4-32

SONET

| Measurement
Reference

B
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STS-1 BPV Measurements Screen 4-13

4-28

Transport Overhead Screen #1 and Screen #2 4-19

PPath Trace Values Screens and Section Trace Values Screens  4-21
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SONET Measurement Reference

STS-N Indicators

5TS-N
HIST ALARMS HIST ALARMS STATUS ERRORS

O Qs O QuweP OSTENSIG OB1CY
O QuwFr O Qasp OSTSNFAM O B2CV
O Qoo O ORDLP OPATHPTR {)83acy
O OasL O Quwear OCONCAT  {JRELL

O

o Crmons
STS-N Alarm and Status Indicators
Indicator Description
HIST/ALARMS
LOS Loss of STS-N signal.
LOF Loss of frame.
LOCLK Loss of external clock signal.
AlS-L Line Alarm Indication Signal.
RDI-L Line Remote Defect indication.
LOP-P Path Loss of Pointer.
AlIS-P Path Alarm Indication Signal
RDI-P Path Remote Defect Indication.
LOPAT Loss of payload pattern synchronization.
STATUS
STS-N SIG Valid STS-N signal detected.
STS-N FRM Frame synchronization achieved with STS-N signal.
PATH PTR Valid SONET pointer detected.
CONCAT Concatenated signal detected.
PAT SYNC Payload pattern synchronization achieved.
ERRORS STS-N errars detected.
4-7
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STS-N Alarm and Status Indicators, continued

Indicator Description

ERRORS

Bi1CVY B1 byte code violation detected,

B2CV B2 byte code violation deteé:(;—d.

B3CV B3 byte code violation detected. -
REI-L Line Remote Error Indication detected,wm——w“
REI-P Path Remote Error Indication detected.

o
£
i
B

4-3
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SONET Measurement Beference
OC-N/STS-N Measurement Summary Screen

Far ea(h sereen, an "s”
indicates Summary results
level and a "d” indicates Uetail
level See To Display More
Measvrement Scroens,

page 1--10

Sec Agu sf WS um@ t’|dpbl‘d
singe last OV, in secands

OC-N/5TS-N Measurement Summary Screen

This screen displays summaries for OC-12, 0C-3, OC-3c¢, and STS-1
tests. The specific OC-N or STS-N rate that is displayed depends on the
receiver rate (and payload, for STS-12¢ and STS-3¢).

Bl (Sect CV): B1 byte Section code violations count. Includes BIP-8
errors in the Bl byte (as many as eight in each frame).

BZ (Line CV): BZ byte line code-violations count. Includes BIP-8
crrors in the B2 byte (as many as eight in each frame for STS-1, 24 for
0OC-3, and 96 Tor OC-12).

OC-N Bx Hz: Receive Frequency, in Hertz, The recovered clock
frequency of the incoming OC-N data pattem,

S5T8-1 Drop Hz: Drop Frequeney, in Hertz. The recovered clock
frequency of the 5T5-1 data pattern dropped from the OC-N. Not
applicable for 5T5-1 modes or for 8T5-12¢ and STS-3¢ payload modes.

BPY: Bipolar violation count {5T5-1 screen only). The total number of
BPVs detected on the STS-1 during the test.

STE-12¢ or 8T5-J¢ Patt Syne: Pattern Synchronization (STS-12¢ and
5T5-3c¢ payload maodes only). Indicates if the test set has synchronized
Lo the receive 5TS-12¢ or STS-3¢ data pattern, based on the setting of
Datas (sce ST5-Ne Payload Setup Paramelers, page 3-9). ON
indicates the pattern matches.

EBx Opt dBum: Heceived optical signal strength, in decibels. Indicates
the strength (relative to 1.0 milliwatt) of the optical signal at the
OC-N RX port.

4-4
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Section Code Violations (B1) Screen

Section Code Violations (B1) Screen

This screen displays section code violation measurements (CVs in the
E1 byte).

L BER douwrp:

Sect CV Count: Scction code violations count. Includes BIP-8 errors
in the B1 byte (as many as cight in each frame).

CV BER (avg): Section CV average bit error ratio. The number of
section CVs over the total number of section bits transmitted, including
section and line overhead, since the beginning of the test.

CV BER (cur): Scction CV current bit error ratio. The number of
section CVs over the total number of section bits transmitted, including
section and line overhead, during the previous 2.25 seconds,

ES: bSection errored seconds, The number of seconds in which one or
more section CVs or OOF events occurred.

SES: Section severely ervored seconds, A count of seconds in which
the number of section CVs met or exceeded the SES threshold, or in
which an OOF event occurred. The threshold depends on the rate:
S5T5-1 =1 CV, 0C-3 = 16 CVs, 0C-12 = 63 CVs.

EFS: Section error-free seconds. The number of seconds in which no
section CVs or OOF events occurred.,

%EFS: Section percentage of error-free sends. Section EFS expressed
as a percentage of the total number of seconds since the beginning of
the test.

45
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Line Code Yiolations {B2) Screen

Line Code Violations (B2) Screen

This screen displays line CV measurements {code violations in the
132 byte).

o L ;_:,'.- -:M:
CU BER Caugs:
L BER p

]
a
4

[

i
f

Line CV Count: Line code violations count, Includes BIP-8 errors in
the B2 byte (as many as eight in each frame for STS-1, 24 for OC-3, and
96 for OC-12).

CV BER (avg): Line CV average bit error ratio. The number of line
CVs over the total number of line bits transmitted (excludes section
overhead) since the beginning of the test.

CV BER (cur): Line CV current bit error ratio. The number of line CVs
over the total number of line bits transmiited (excludes section
overhead) during the previous 2.25 seconds.

¥&8: Line errored seconds. The number of seconds in which one or
more line CVs occurred.

SES: Line severely errorved seconds, A count of seconds in which the
number of line CVs met or exeeeded the SES threshold. The threshold
depends on the rate: STS-1 = 12 CVs, OC-3 = 32 CVs, 0C-12 = 124 CVs.

EFS: Line error-free seconds, The number of seconds in which no line
CVs occurred.

WEFS: Line percentage of ervor-free sends. Line EFS expressed as a
percentage of the total number of seconds since the beginning of the
test.

-6
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REI-L Measuremenis Scresn

REls were formerly catied
“far-end block errars” (FEBE).

REIL-L Measurements Screen

This screen displays line remote ervor indications (REI-L)
measurements on SONET signals.

1 BC1Z2-0C3 (5783 Final:

FEI-L Couwnt:

REI-L BER tauvgat
REI-L BER ftcurd:

(LY AR cn <%

] =EFES:

REL-1 Count: REI-L count. REI-L reporting uses bits 2 through 8 of
the MO byte for ST5-1/0C-1, or the M1 byte of STS-1 #3 for STS-N.

REL-L BER (avg): REI-L average bit error ratio. The number of BIP-8
errors over the total number of line bits transmitted (excludes section
overhead) since the beginning of the test.

REL-L BER (cur): REIL current bit error ratio. The number of BIP-8
errors over the total number of line bits transmitted (excludes section
overhead) during the previous 2.25 seconds.

ES: REI-L errorved seconds. The number of seconds in which at least,
one REI-L was reported.

SES: RELL severcly errored seconds. The number of seconds in which
at least 27 REIL-Ls were reported.

EXFS: REIL errorfrec seconds. The nuraber of seconds in which no
REL-Ls were reported.

%EFS: Percentage of RELL error-free seconds. RELL is EFS
expressed as a percentage of the toial number of seconds since the
beginning of the test.

4-7
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Path Measurement Summary Screen

Path Measurement Summary Screen

This screen displays path code violation measurements (CVs; BIP-8
errors in the B3 byte). In concatenated payload modes, the title
indicates “STS5-12¢” or “STS-3¢.”

Fath HMeasuremstit Summnary
BE oFath CUls: T Sec Agol

FEBE:

See Agé él_w'm;}gmt.i};;zuz'aiapsed B3 (Path CV): Path code violations count. Includes BIP-8 errors in the
since last FEBF, in seconds. B3 byte (as many as cight in cach frame).

FEBE: Path far-end block errors. The number of path FEBEs reported
(bits 1 through 4 of the G1 byte).

4-8
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SONET Measurement Beference
Path Code Violation (B3) Screen

Path Code Violation (B3) Screen

This screen displays path CV results (code violations in the B3 byte).
For concatenated payloads, the title indicates “STS-12¢” or “S5T5-3¢.”

1 STE1-STESldUTL. SR Final:
Fath Cods L
Fatkh T Cournts

SONET

£
CU BER ¢ 1. 40E-28
ClYBER (ouds 2, 88E-88 ; :
Fath UAS 8 YEFS ‘ |

: Path CV Count: Path code violations count. Includes BIP-8 errors in
o the B3 byte (as many as eight in each frame).

CV BER (avg): Path CV average bit error ratio, The number of path
CVs over the total number of path bits transmitted (excludes section
and line overhead) since the beginning of the test.

CV BER (cur): Path CV current bit error ratio. The numiber of path
CVs over the total number of path bits transmitied {excludes section
and line overhead) during the previous 2.25 seconds.

Path UAS: Path unavailable seconds. The number of seconds the path
wasg unavatlable. The path is unavailable after ten consecutive path
skE8s. The path is declared available again afier ten consecutive
seconds with no path 5ESs. The Path TJTAS measurement includes the
[ first ten seconds, but not. the last ten seconds. The path is also
unavailable during path AIS and path LOP conditions.

ES: Path errorcd seconds. The number of seconds in which one or
more path CVs occurred.

SES: Path severely erroved seconds. A count of seconds in which the
number of path CVs was nine or more.

EFS: Path error-free seconds, The number of seconds in which no path
CVs occurred.

% EFS: Path percentage of error-free sends. Path EFS expressed as a
percentage of the total number of seconds since the beginning of the
test.
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REL-P Measurements

REI-P Measurements

For $TS-12cmodes, this streen This screen displays path remote error indication (REI-I")
displays "SES-12c” inthe title. measurements. RELP measurements are block code violations reported
from the far-end using bits 1 through 4 of the G1 byte.

1 5Tsl-% NTL.SRMFinals
Fatih REI-F (FEEBE} Mg
REI~F Count:

CL BER
£ EER ST
FEI-F URS: YEFS: 45 Qo d

HHswe‘wmrrner\ymm} REL-P Count: REI-D count. The number of REI-Ps reported.
“far-end block errors” (FEBE).
""""" CV BER (avg): REIL-P average bit error ratio. The number of BIP-8

crrors over the total number of path bits transmitted (excludes section
and line overhead) since the beginning of the test.

OV BER (cur): REI-DP current bit error ratio. The number of BIP-8
errors over the total number of path bits transmitted (excludes section
and line overhead) during the previous 2.25 seconds.

BREI-P UAS: REL-P unavailable seconds. The number of seconds that
the (reverse) path was unavailabie. The path is declared unavailable
after ten consecutive path SESs. The path is declared available again
after ten consecutive seconds with no path SESs. The RELP UAS
measurcment includes the first ten seconds, but not the last ten
seconds.

ES: REI-P errored seconds. The number of scconds in which at least
one REL-P was reported.

SES: RELP severcly ervored seconds. The number of seconds in which
at least nine RELPs were reported.

EFS: REIP errordree seconds. The number of seconds in which no
REL-Ps were reported.

% EFS: Percentage of RELP error-ree seconds. REL-P EFS expressed
as a percentage of the tolal number of seconds since the beginning of
the test.
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S78-12c and STS-3c Bit Error Measurements

STS-12¢ and STS-3¢ Bit Error Measurements

This screen displays ST5-12¢ or 8T5-3c bit ervor measurements
depending on the test mode.

~ Conirts 21

agqe Ratiso!l.8SE-BY
. it Ratici7.42E-18
‘Bit Sync - REFS =T s

Error Count: The number of STS-12¢/3¢ bit errors.

Average Ratio: 5T5-12¢/3¢ average bit error ratio. The number of
errored bits over the total nurber of bits since the beginning of the test.

Current Ratio: STS-12¢/3¢ current bit ervor ratio. The number of
errored bits over the total number of bits during the previous 2.256
seconds.

Pait Syne: Indicates N when a valid 5TH-12¢/3¢ payload pattern is
received.
ES: 5T5-12c¢/3¢ erroved seconds. The number of seconds in which at

least one STS-3¢ bit error oceurred.

SES: 5T5-12¢/3c severely errored seconds. The number of seconds in
which at least 27 STS-3¢ bit errors occurred,

EFsS: 5T5-12¢/3¢ crror-free seconds. The number of seconds in which
no STS-3e bit errors oceurred.

% EFS: Percentage of 5T5-12¢/3¢ errordree seconds. STH-12¢/3¢ EIFS
cxpressed as a percentage of the total number of seconds since the
beginning of the test.

4-11
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SONET Measurement Reference
T8 Frame Measurements (A1/A2) Screen

An LOF was formerly callad an
"O0F {out-of frame] avent.

STS Frame Measurements (A1/A2) Screen

This screen displays frame error measurements in the AU/AZ bytes of
the STE frame.

578 Frame Me Fenents LH

LOF COUFs BEwvtss -

severely Ere Fra Secl

LOF (OOF) Events: 5718 loss-of-frame events count. An LOF cvent is
declared when four or more consecutive errored framing patterns are
detected. (This measurement is not available in OC-12 receiver modes).

E¥S: 5TS frame error-free seconds count. The number of seconds in
which no OOF events occurred.

%BEFS: Percentage of STS frame error-free seconds. STS frame EFS
expressed as a percentage of the total number of seconds since the
beginning of the test.

Severely Err Frm Sec; 5T frame severely error seconds. The
number of seconds in which at least one STS QOF occurred.

4-12
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STS-1 BPY Measwrements Screen

STS-1 BPV Measurements Screen

This screen displays bipolar violation measurements in the ST5-1
signal.

1 STS1-28T51 (083 Final:
= 1 BFU Measurenents

BRY Courtl ——
ERU BER Joura: -
e EFU BER {avg):

BPV Count: STS-1 hipolar violation coumt.

BPV BER (cur): STS-1 BPV average bit error ratio. The number of
BPVs over the total number of transmitted bits since the beginning of
the test.

BPV BER (avg): S5TS-1 BPV current bit error ratio. The number of
BPVs over the total number of transmitted bits during the previous 2.25
seconds.

LCVR Sec: 5T5-1 line-code violation rate seconds. The number of
seconds in which the LOVR state occurred. The LOVIR state is declared
when the BPV raie exceeds 44 BI’Vs per second for one second. The
LCVR state continues until the BPV rate is less than 4 BPVs per second
P for one second.

ES: 5T5-1 BPV errored seconds. The number of seconds in which at
least one BPY occurred.

EFS: 51751 BI'V ervor{ree seconds. The number of seconds in which
no BPVs occurred.

REFS: Percentage of ST5-1 BPV ervor-free seconds. STS-1 BPV EFS
expressed as the percentage of total seconds since the beginning of the
test.

413
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579-M Pointer Measurements Screen

STS-N Pointer Measurements Screen

This sereen displays pointer measurements for STS-1, STS-12¢, or
5T5-3¢ signals. The screen appears differently depending on the test
mode,

1 OCiZ2-0C12 D=3 Fimals
ETE-1 Fointer Measuremnsnis
Pl 4+ - e =

last PJ Dir: MOF
LOF=-FoLOPMTR Y ;
FPointer Ualue: XEFS g

PJ + and — STS-1, 8TS-12¢, or STS-3¢ pointer justitication count. The
number of positive (+) and negative (—) pointer adjustments.

Last P.JJ Dir: Last pointer justification direction. The direction
{positive or negative) of the previous pointer justification.

LOP-P (LOPNTR): Loss of pointer seconds. The number of seconds
during which a loss of pointer condition was present,

Pointer Value: The decimal value of the STS-1, STS-12¢, or STS-3¢
HI/H2 pointer. For STS-12¢ and STS-3c¢ this is /12 of STS-1 #1.

NDF Sec: New data flag seconds count. The number of seconds in
which an NDE occurred. An NDF indicates an SPE alignment change.
Bits 1-4 of the pointer carry the NDF which permits an arbitrary change
in the pointer value because of a change in the payload.

PJ See: Pointer justification seconds count (STS-1 screen only). The
number of second in which ar least one pointer justification occurred.

EXFS: 5T5-1 pointer crror-free seconds (STS-1 screen only). The
number of second in which no invalid H1/H2 pointers were detected.

InSIS-3o HIH2 of SIS 141 %EBEFS: Percentage of 5T5-1 EFS (STS-1 screen only). STS-1 pointer
i sel to @ valid pointer H1/H2 - EFS expressed as the percentage of total seconds since test start.

for STS-1s #2 and #3 are set 1o
43, to indicate
concatenation.

HI/M2 #1, #2, and #3: (5T5-3¢ screen only) Hexadecimal value of the
HI/TE2 poinicr bytes of STS-1 #1, #2, and #3. In §TS-12¢, the pointer
bytes are disptayed on a separate screen (sec next page),

4-14
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SONET Measurement Reference
8T85-12c Pointer Byies Screen

STS-12¢ Pointer Bytes Screen

This screen displays the values of the pointer bytes (11 and 2 bytes)
for each of the twelve STS-1s that make up the STS-12¢ frame. This
screen is only available for STS-12¢ testing modes,

ST5-12c Fointer Biyjtes (H1sHZI
S L

2 - mEI -- -- 8
¥E: 873 -- ~—  #1L
#4: 881 - ~— 1z s

#1 through #12: The number indicates the §TS-1 in the STS-1Z2¢ frame
(12 STS-1s are combined to form a concatenated STS-12).

Hi/H2 byte values: The valuc for the 111 and H2 bytes of each STS-1 is
displayed in hexadecimal format. For a valid STS-12c¢ signal, the values
of the HI/IE2 bytes for STS-1s 2 through 12 must be 93/FF
{(hexadecimal).

APS Measurements Screen

This screen displays to automatic protection switching (APS)
measurements (K1 and K2 bytes).

Final:
Tt

fod
Bridge Chani --—

;
o
E} L.
=

1
HF
it
By
Ee
AE

State Chog Sec: APS state change seconds. The number of seconds in
which one or more change in the received APS message occurred.

Byte Fail Sec: APS byte failure seconds. The number of seconds in
which one or more APS byte failure events occurred. An APS byte
failure is declared when eight consecuative frames are received in which
there are not at least three conscoutive frames with identical APS bytes.

www.valuetronics.com




SONET Measuremant Reference
APS Measurements Screen

Channel 0 is the null channgl;  Request Chan: APS requested channel: The number of the channel
channel 15 is the extra traftic  (0--15) to which the received condition message applies. This code is
channe!. Channefs 1-14 are received in bits b through 8 of the K1 byte.

the working channels,

Bridge Chan: APS bridged channcl: The number of the channel (1--15)
currently bridged onto the protection line at the far end. This code is
bits 1 through 4 of the K2 byte.

AP'S State: APS signal state message: Indicates the received message
based on bits 1 through 4 of the K1 byte. The table below lists the
displayed messages and their corresponding 4-bit codes.

1INOS

Type: APS architecture type at the far-end. The result indicates either
1+1 (K2 bit b set to ) or L:n (K2 bit 5 set to 1).

Mode: APS switching mode at the far-end: Indicates one of the modes
listed in the table on page 4-18. The mode is received on bits 6-8 of K2.

iy

4-16
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APS Measurements Screen

APS Signal State Code (K2 byte, bits 1 through 4)

KiBit1 Ki1Bit2 KiBit3 Ki1Bitd4 APS State Message Displayed Resuit

0 0 Q 0 No Reguest
0 0 0 1 Do Not Revert
0 0 1 0 Reverse Request
0 0 i : Not Used
g | 0 1 0 0 Exercise
0 1 0 i Not Used
0 1 1 0 Wait-to-Restore -
0 1 1 1 Not Used
1 0 ] 0 Manual Switch i
1 0 0 1 Not Used
: 1 0 1 0 SD {signal degraded}—Low Priority
1 0 _ 1 1 SD—High Priority
1 1 0 {r SF (signal faiiure)miofﬁ Priority
1 1 0 1 SF—High Priority
1 1 1 0 Forced Switch
1 1 i 1 Lockout of Protection
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APS Measurements Screen

APS Switching Mode Code (K2 byte, bits 6 through 8)

K2Bit6 K2Bit7 X2Bit8 APS Mode Displayed Result

0 0 0 Future

0 0 i Future

0 1 0 Future

0 1 1 Future

1 0 i Unidirectional switching
1 0 1 Bidirectional switching
1 i 0 Line FERF

1 1 1 Line AIS

4-18
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Transpost Overhead Screen #1 and Screen #2

Transport Overhead Screen #1 and Screen #2

These two screens display the transport overhead bytes of the SONET
signal.

1 OCiz2-0012 cDsE)  Final:
Transport Duerhead Soresn $1

d
B B0 B, B
E port Overbead Scrsen B2
GS: s
RN R

: Dli: Diz:
e 21 2t E2: d
gff For each byte, the received value is displayed in hexadecimal notation.
2 The table below describes the functions of the transport overhead

bytes.
85
€ Displayed SONET Transport Overhead Bytes

Byte Transpart Overhead Function

01-D3 Section DCC datalink

D4-D12  Line DCC datalink

£l Section arderwire

E? Line arderwire

H Section user channel
H1,H2  STS pointer

Ki, K2 APS channel

Z1 S1/21, see SONET Overhead Parameters, page 3-13

72 MO/M1/Z2, see SONET Overhead Parameters, page 3-13
- —
419
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Path Overhead Screen

Path Overhead Screen

This screen displays the path overhead hytes of the SONET signal.

1 Goiz- 2 tLSE) Finasl:
Ouerbead

For each byte, the received value is displayed in hexadecimal notation.
The table below describes the functions of the path overhead bytes.

Displayed SONET Path Overhead Bytes

Byte Path Qverhead Function

G2 STS path signal label: 1dentifies the STS payload mapping. Ten
values identify the construction and content of the SPE, as
listed helow.

G0 Unequipped.

01 Equipped; non-specific payload.

02 Floating VT mode.

13 Locked VT made.

04 Asynchronous mapping for DS3.

05 Not used (mapping for byte-observable Syntran).

12 Asynchronous mapping for DSANA.

13 Mapping for ATM.

14 Mapping for DQDB.

15 Asynchronous mapping for FDDI.

61 STS path status {bits 1-4 provide FEBE monitoring).
F2 Path user channel.
4-70
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SONET Measurement Beference
$TS-N Path Trace Byte (J1) Values Screens and 0C-12 Section Trace Byte (J0}

Displayed SONET Path Overhead Bytes, continued

Byte Path Overhead Funciion
H4 Payload indicator. Indicates the phase of the V1-V4 bytes in the
VT1.5 overhead.

23,74,75 Growth bytes.

0-Bit The DS3 overhead communication channel bits.

STS-N Path Trace Byte (J1) Values Screens
and OC-12 Section Trace Byte (JO) Values
Screens

These two screens display the 64-byte path trace message which is
carried in the J1 byte. For OC-12, the Section Trace message is
displayed on two similar screens.

1 ooize-ao1e &0 Finals
BTSN Fath 2 Byte TJ15
17 4% 4 41 43 a8 88
EHT &3 oF &0 ag
1T GG (51 s e R e s R
250 BE (G v R s s d
4 By
¢ igte CJ1) Ualue
42 77 23 T4 T4 88 H
S0 B3 21 T2 ed 88 F
5174 ln) gg 88 Be 88 -
g 5%} g8 ga 6o 88 d

Eight bytes are displayed on each line. For example, the 1: line shows
J1 or JO bytes 1 through 8; The 9: line shows bytes 9 through 16; and so
forth. For each byte, the hexadecimal value is shown on the left portion
of the screen, and the ASCH equivalent value is shown on the right.

SONET
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$TS-1 Signat Measurements

STS-1 Signal Measurements
This screen displays signal measurements for the STS-1 signal.

1 OC12~-00C12 sz
ET8-1 Signal M
Fx Hz:

F= Fk Ul
Foe dBodzxes

Ex Hz: STS-1 receive frequency in Hertz: The recovered clock
frequency of the receive 5TS-1 data pattern.

Rx Pk Vi ST5-1 receive peak voltage: The receive signal level measured
in volts peak (Vpk). Accuracy is +5%.

Hx dBdsx: 5T5-1receive dBdsx level: The receive signal level
measured in decibels relative to an STSX-1 signal (0 dBdsx = 0.63 Vpk).
Accuracy is +1 dB.
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&15-1 Jitter Measurements

STS-1 Jitter Measurements

Each measurement is This screen displays jitter peak results for the selected receiver rale.
calculated for both wide- band

and high-band jitier The jiter STE1-5TS1 (053> Final: GO:00:08.80

cut-off freguengies for STS-1 : Jitter ide-Band High~Band

at 106 Hz to 400 kHz Current FP-to-F (U3

- AL, MAR P=to-F
(wide han(.i]and 20 kHz to MER Fos F
400 kHz thigh-hand),

Surcrent P-to-P: Current peak-to-peak jitter: The sum of the positive
Jitter peak and the negative jitter peak for the most recent one-second
period. Displayed in unit intervals.

The 8151 jitter mask is 15Ul MAX P-to-P: Maximum peak-to-peak jitter: The sum of the highest
for wide-band and .2 {0.15) positive jitter peak and the highest negative jitter peak for the entire
for high-band. test duration, Displayed in unit intervals.

MAX Pos Peal: Maximum positive jitter peak: The greatest positive
jitter pealk since the beginning of the test. Displayed in unit intervals.

MAX Neg Peak: Maximum negative jitter peak: The greatest negative
Htter peak since the beginning of the test, Displayed in unit intervals.

Jitter Hits and This screen displays jitter threshold and mask percentage results for
Mask Results the selected receiver rate.
Bereen

1 8T31-3TE1 «<DSZ5 Firal:
STS1 Jitter
Hits Counis

Total Hits Time!ld

The measurements on this display are described below. Each
measurement is calculated for both wide-band and high-band jitter.

- See Jitter Threshold Hits Count: Indicates the total number of jitter hits (jitter hit
E Configuration, page 23-3. threshold exceeded) since the beginning of the test.

Total Hits Time: Indicates the cumulative tofal of time, in seconds,
that the jitter hit threshold has been exceeded since the beginning of
the test.

e

MAX Percent of Mask: Indicates the maximum peak-to-peak jitter
for the entire test period expressed as a percentage of the jitter mask.

4--23
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STS-N Alarm Screens

STS-N Alarm Screens

The screcns described in this section display alarm results for the
SONET signal. The alarms that are displayed on the screens are

described in the following table.

SONET Alarm Definitions

1INOS

Alarm

Description

AlS-L

Line alarm indication signal {formerly "LAIS"): Declared when five
consecutive K2 bytes are received containing XXXXX111. The
alarm is cleared when five consecutive K2 bytes do not contain
XXXXX111.

RDI-L

Line remote defect indication (formerly “far-end receive failure”
or “FERF"): Declared when five consecutive K2 bytes are
received containing XXXXX110. The alarm is cleared when five
consecutive K2 bytes do not contain XXX(XX110.

LGS

Loss of signal: Declared when between 10 and 100 pis of afl-zeros
pattern is detected. Nominal detect time is 55 ps. The alarm is
cleared when a non-zero pulse is detected.

LOP-P

Loss of pointer {formerly "LOPNTR™): Declared when eight
consecutive frames are received that do not meet at least one of
the following conditions:

» Normal flag (¢110) and valid value {0-782).

» New data flag {1001} and valid value {0-782).

» Normal flag and valid value in STS-1 #1, and concatenation
indicator (1001XX1111111111} in the other STS-1s.

LOP-P is not declared during AlS-P. The alarm is cleared when a
consistent, valid pointer is received for three consecutive frames.

LOF

Loss of frame synchronization: Declared when an GOF condition
{out of frame: four consecutive errored framing patterns} is
detected for 24 consecutive frames (3 ms}). The alarm is cleared
after 24 consecutive frames of correct framing patterns,

LOCLK

Loss of clock synchronization: Declared when external clock
source is no longer detected {when configured for external
timing}. This alarm is cleared when clock source is reapplied.

4-24
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STS-N Alarm Screens

SONET Alarm Definitions, continuad

Alarm  Description

LOPatt  Lossof STS-12¢ or STS-3¢ pattern synchranization. Declared
when the error ratio is 26% or higher {evenly distributed} on the
SPE bytes, ar when the error ratio exceeds 3.12-? if the errors are
not evenly distributed (STS-3c only). LOPatt is cleared when 64
consecutive pattern matches (bits) are received.

AlS-P Pathalarmindication signal (formerly "PAIS”); Declared when
all-ones is received in H1/H2 for three consecutive frames. This
alarm is cleared when all-ones is not received in H1/H2 for three
consecutive frames,

%

RDI-P  Path remote defect indications (formerly Path Yellow alarm);
Declared when ten consecutive frames are received containing
bit 5 of the G1 byte setto 1. The alarm is cleared when ten
consecutive frames are received containing bit 5 of the G1 byte

setto 0.
STS-N Alarm These three screens display counts of SONET alarm seconds. An alarm
E Seconds Screens second is a second during which a particular type of alarm is active.

LOs:
LOP-FLOPNTR 5

2 WETSEcFinals

=Tt wl gl k-
HIS-FORATES:
ROI-FoRPYELS:
LOF:
. LocLk: §

Mote: For concatenated payloads the “LOPat” alarm {loss of pattern} is added, and
the alarms are displayed on three screens instead of two.

475
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STS-N Alarm and  These screens display current and previous SONET alarms. Like front
History Sereens panel LEDs, the screens provide current status of the alarm (Alarm)
) and also indicate if the alarm has occurred previously (Hist).

1 Qo12-0C12 0%

ROT-LiLFERF):
LS
LOP—F¢LOFNTR ¢ 4

b aoie-ocls oS

Mote: For concatenated payloads the "LOPat” alarm (loss of pattern} is added, and
the alarms are displayed on three screens instead of two,

STS-N Status Screen

This screen displays the status of certain SONET signal parameters,
similar to the front-panel STS-N STATUS indicators.

dz1ind F-.a1r|+.~=-r:
BTS-3¢ Patt Sgrc: d

SONET Status Conditiens

Status Condition Description

STS-N Signal Valid STS-N signal present

STS-N Frame El:d[:;ﬂ synch {no OOFfﬂr at feast 24 frames).
E}Em? - Cuns:stent H1/H2 received for at least three fre‘aﬁr;es

STS 12(: Paﬂ Sync Valld STS-12c or STS-3c paylead pattern recewed
or $T3-3¢ Patt Sync

4-26
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VT Indicators

VT Indicators
vT
HIST ALARMS
O QOrwoprv
O QOasv
O QOnrowv
STATUS
QO VT PIR
ERROAS
Qvscy
Q REILY
VT Alarm and Status Indicators
Indicator Description
RIST/ALARMS
g LOP-V Loss of VT pointer.
AlS-V VT11.5 Path Alarm Indication signal.
ROI-V VT1.5 path remote defect indication.
STATUS
VT PTR Valid VT1.5 pointer detected.
ERRORS
V5 CV indicates V5 byte code violation.
REI-V VT remote error indication.

www.valuetronics.com

SONET



SONET Measurement Reference
YT1.5 Measurement Suminary Screen

VT1.6 Measurement Summary Screen

This screen displays a summary of V1.5 test results.

1 OCie-0Ci2 UTL. SR inel:
UT1.5 Messuremnent S
S SUT LT -

UT FEEE: -

Siee Ago shows time elapsed VB (VI VC): VT code violations count: Includes BIP-Z2 errors in the
since fast aror, in seconds. VH byte (as many as two per frame),

VI FEBE: VI'L5 far-end block error count: Inciudes reported errors
(VI FEBE reporting uses bit 3 of the VB byte).

4-28
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SONET Measurement Beferencs
YT1.5 Code Vielations Screen

VT1.5 Code Violations Screen

This screen displays VT code violation measurements (CVs in the
V& byte).

1 OC12-001 20T SAMF inal:
UT1.5 Code Uiclations US
IT 24 Conarnt: ]

CL BER ae
CL BER Cowri:
UT URSE “EFS d

VT CV Count: VT code violations count: Includes BIP-2 errors in the
Vb byte (as many as two in each frame).

CV BER (avg): VI'CV average bit error ratio: The number of VT CVs
over the total namber of VT bits transmitted since the beginning of the
test.

CV BER (cur): VI CV current bit error ratio: The number of VI CVy
over the total number of VT bits transmitfed during the previous 2.25
seconds.

VT UAS: VT unavailable seconds: The nunber of seconds that the VT
was unavailable. The V1 is declared unavailable after ten consecutive
VT 5ESs. The VT is declared avaitable again after ten consecutive
seconds with no VT SESs. The VI UAS measurement includes the first
ten seconds, but not the last ten seconds. The path is also unavailable
during VT AIS and VT LOP conditions.

ES: VT errored seconds, The number of seconds in which one or more
VT CVs occurred.

8ES: VT severcly errored seconds. A count of seconds in which the
number of V' CVs was four or more.

EFS: VI error-free seconds. The number of seconds in which no VT
CVs occurred.

BEFS: VT percentage of error-free seconds. VI EFS expressed as a

percentage of the total number of seconds since the beginning of the

test.

4-729
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¥T71.5 FEBE Measurements Screen

VT1.5 FEBE Measurements Screen

This screen displays VT far-end block error (FEBE) measurements.
FEBE measurements are block code violations reported from the
far-end using bit 3 of the V6 byte.

1 OC1e-~-OC1Z24UTI SR inal:
UT1.% FEBE HMe et LS
FEEE CUF Counts

L BER :
CL BER couya: b
FEEBE LRS: “EFS d

FEBE CV Count: VI FEBE count. The number of VT CVs reported.

CV BER (avg): VI FEBE average bit error ratio. The number of BIP-2
errors over the total number of VT bits transmitted since the beginning
of ihe test.

OV BER (cur): VT FEBE current bit error ratio. The number of BIP-2
errors over the total number of VT bits transmitted during the previous
2.2b seconds.

FEBE UAS: VT FEBE unavailable seconds. The number of seconds
that the (reverse) V1" was unavailable. The VT is declared unavailable
after ten consecutive VI' SESs. The VT is declared available again after
ien consecutive seconds with no VT SESs. The FEBE UAS
measurement includes the first ten seconds, but not the last ten
seconds,

ES: VT FEBE errored seconds. The number of seconds in which at
least one VT' FEBE was reported.
SES: VI FEBL severcly errored seconds. The number of seconds in

which at least four VI FEBEs were reported.

E¥FS: VT FEBE error-free seconds. The number of seconds in which no
VT FEBEs were reported.

%EFS: Percentage of VT FEBE error-free seconds. VI FEBE EFS
expressed as a percentage of the total number of seconds since the
bheginning of the test.

4-30
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SONET Measurement Beference
YT1.5 Pointer Measuremenis Screen

VT1.5 Pointer Measurements Screen
This screen displays pointer measurements for V1 signals.

1 OC12=-0C12CUTL B Final:  ©8:
UTL1.53 Pointer Measurenents
LOFHTR Sec: FJigc:

Fointer Ualue! EFZ:
Ui “EFS:

iz

LOPNTR Sec: Loss of pointer seconds: The number of seconds during
which a loss of pointer condition was present.

Pointer Value: The decimal value of the V1I'1.5 (V1/V2) pointer.
V1 and V2: Hexadecimal value of the V1 and V2 bytes,

PJ Sec: Pointer justification seconds count: The number of second in
which at least one pointer justification occurred.

EFS: VI pointer error-free seconds, The number of seconds in which
no invalid V1/V2 pointers were detected.

%EFS: Percentage of VI EFS. VT pointer EFS expressed as the
percentage of total seconds since test start.

V1'1.5 Path Overhead Screen

This screen displays the overhead bytes of the VT signal.

1 OC1z=-001z
UT1.5 Fath Duerhead

Sign Lbl: ——

e T d

V4: Displays the value of the received V4 (undefined) hyte.

V5: Sig Labl: Displays the bit values and signal label definition of
bits b--7 of the received Vb byte.

46, 277: Displays the value of the receive 726 and 27 (growth) bytes.
Bit 8§ of the Z7 hyte is used for RFI-V.

43




SONET Measurement Reference
YT71.5 Path Trace Byte (J2) Values {(1-32 and 33-64)

VT1.5 Path Trace Ryi( (I 3) Values
(1-32 and 33-64)

These two screens display the 64-byte path trace message which is
carried in the J2 byte.

45 53

R %] i‘_l"a
LR

2
o

1 oCiz-0ciz '”Ti.-lﬂ"Fih:l
"Ti._l F-:‘h (= Ei.j'h—- 0.2
: “‘4 :4

£

o 1,

T —f
85 E i -l —!

Lo B oo B L B o g
o I I L o]

Lo l'_.!'i

5 T
0 = 03 O
5 5E s
A% B A% -

G
sl

1 i
R & i

Eight bytes arc displayed on each line. For example, the 1: line shows
J2 bytes 1 through 8; The 9: line shows bytes 9 through 16, and so forth.
For each byte, the hexadecimal value is shown on the left portion of the
screen, and the ASCH equivalent value is shown on the right.

4-32
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SONET Measurement Reference
VYT Alarm Screens

VT Alarm Screens

These two screens display counts of VI alarm scconds and current
status.

AT SR inals

WhETe

FOI-1} & BoPl Sec s

1 OC12-001200T1, SAIF inals
UT1.S  Alarm

PRIS:

PYELS

ROI-U

FOI-M3 8-F d

An alarm second is a second during which a particular type of alarm is
active. An alarmn’s current status is displayed as ON if that alarm
condition is present.

PAIS: VT path alarm indication signal: Declared when all-ones is
received in the V1 and V2 bytes for three consecutive frames. The alarm
is cleared when all-ones is not received in the V1 and V2 bytes for three
consecutive frames.

PYEL: VT path yellow: Dectared when bits 4 and 8 of the V5 byte are
set to 01 for ten consecutive VT supeframes. The alarm is cleared when
the bits are not 01 for ten consecutive V1 superframes.

LOPNTR: VT loss of pointer: Declared when a valid VF pointer is not
received for eight consccutive frames. The alarm is cleared when a
consistent, valid pointer value is received for three consecutive frames.

FEBE: VT far-end block errors: Declared when bit 3 of the V5 byte is
received set to 1. This alarm is cleared when bit 3 is received set 1o 0.

4 M
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SONET Measurement Heference

RDI-V: VT remote defect indication: Displays the values of bits 4 and 8
of the V5 byte, and indicates the corresponding alarm to which the
remote device is responding:

Bitsdand8 RD! Description

01 AIS-V or LOP-V: VT alarmindication signal or loss of pattern
{also indicated as PYEL).

10 PLM-V: VT payload labe! mismatch.

11 UNEQ-V: VT unegquipped.

00 -~ {no alarm).

RFI-V: VT remote failure indication: Declared when bit 8 of the Z7 byte
is received as 1.

PDI-V: VT payload defect indication: Declared when the received V5
signal label bits (Bits 5--7) are 110.

PO/PY: VT byte synchronization phase bit alignment alarm: Declared
when VT byte-synchronous signaling framing is lost. Not valid for VT
asynchronous modes.

4-34
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SONET Specifications
SONET Electrical Interfaces

SONET Electrical Interfaces

STS-1 Transmitter Signals:

STS-1TX

N STSX-1 Per TR-NWT-000253 Section 4.4.

Q 0.53 Vpk +1.2 dB.

% LBO = 450 ft simulated 728A cable.

i High 1.11 Vpk +1.2 dB. LBO - none.
900 0.35 Vpk +2.0 dB. LBO = 800 ft simulated 728A cable.
Low 0.206 Vpk +2.0 dB. LBO = Flat loss from High level.

Line Code: B3Z5.
Impedance: 7b ohm +5%; return loss >20 dB.

Connector: Accepts WECo 440. Optional WECo 358 or BNC.

STS-1 Receiver Signals:

STS-1 RX
STSX-1 Automatic equalizer for 0 to 900 ft of 728A cable.
High 1.11 Vpk input signal, nominal,
Mon Up to 26 dB flat lass relative to nominal STSX-1 level.

Line Code: B3ZS.
Impedance: 75 ohm +£5%.

Connector: Accepts WECo 440. Optional WECo 3568 or BNC.

H-2
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STS-1 Drop
Output
STS-1 DROP

STS-12 and STS-3
I/O

Output Termination

Note:

SONET Specifications
SONET Electrical Interfaces

Signal:

STSX-1 Per TR-NWT-000253 Section 4.4, 0.53 Vpk +1.2dB.
LBO = 450 ft simulated 728A cable,
Provides STS-1 dropped from higher-rate signal.

Line Code: B3ZS.

Impedance: 75 ohm +5%; return loss >20 dB.

Connector: Accepts WECo 440. Optional WECo 358 or BNC.
These are the specifications for the optional rear-panel SONET

electrical connectors. Option 205 is required for STS-12; Option US2 is
required for STS-3.

Signals provided:
¢ Rx Data (input)
* Tx Data (output)
* Tx Clock (output).
Level: ECL.
Impedance: 50 Ohms.
Connectors: SMA (STS-12), BNC (STS-3).

The following figures show acceptable terminations for the STS-12 and
STS-3 electrical connectors.

For STS-12 the Tx Data and Tx Clock outputs are ac coupled, therefore the
receiving equipment must set the dc bias level. For STS-3 the Tx Data and
Tx Clock outputs are dc coupled.

Acceptable terminations for STS-12 and $TS-3 electrical outputs
(Tx Data and Tx Ciock)

56 €2 61.850
5.2V -13V -5.2V

0.01 pF
O ——> O >
% 4100 % 196 02




SONET Specifications
SONET Electrical Interfaces

Input Termination The Rx Data input termination is as follows:

Termination for the STS-12 electrical input (Rx Data)

M T T

b2V

2fas
o

Termination for the STS-3 electrical input {Rx Data)

O % 130 Q2 i{ﬁ L9) D

52V

54
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SONET Specifications
0C-N Optical Interfaces

Note:

OC-N Optical Interfaces

Transmitter: Transmitters are hermetic, InGasAsP lasers optically
coupled to a BD, 8 m core, single-mode fiber pigtail.

Receiver: Receivers are planar, InGaAs PIN photodetectors with a 62.5
multimode fiber pigtail. When connecting to a single-mode source, you
can use a single-mode or multi-mode fiber patch cable. When
connecting to a multi-mode (LED) source, you must use a multi-mode
fiber patch cable.

When connecting a long reach (LR} laser transmitter to the receiver, either
from the network or when looping the test set back on itself {LR laser installed),
be sure to provide 8 dB of attenuvation to avoid damaging the receiver.

0C-12/0C-3/0C-1 Optical Interfaces

<8

p
R

0C-12/0C-3/0C-1 0C-12/0C-3/0C-1 0€-12/0C-3/0C1
Intermediate Reach Long Reach Long Reach

13110 am (622 Mbs) 1310 nm (622 Mbs) 1550 nm ({622 Mbs)
Option LOK Option UOL Option UOM

Min. Max.  Typ. Min. Max. Typ. Min. Max. Typ.

Transmitter

Avg. Optical Power {dBm)

-120 58 8.0 -30 +20 00 -3.0 +25 00

Optical wavelength {nm)

1260 1360 1310 1280 1335 1310 1500 1580 1550

Receiver

Optical Sensitivity (dBm) ~260 = ~28.0 -260 = ~28.0 -260 -280
Peak input power {dBm} . 10 » . ~10 - . 10 =
Optical Wavelength {(nm) 1240 1380 1240 1380 - 1500 1570 -

Connectors

PC/PC connectors are standard. Optional ST, M4-PC, or SC connectors
are available.

www.valuetronics.com
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STS-N Timing

0C-3/0C-1 Optical Interfaces

0C-3/0C-1 0C-3/0C-1 0C-3/0C-1
Intermediate Reach Long Reach Long Reach

1310 nm (155 Mhs) 1310 nm (155 Mbs) 1550 nm {155 Mhbs)
Option UOG Option UQH Option UQJ

Min. Max. Typ. Min. Max. Typ. Min. Max. Typ.

Transmitter {0C-N TX)

Avg. Optical Power (dBm) -1503 -80 -11.0 -30 420 0.0 -3.0 +20 420

Opt'icafwaveiength{nm} 1260 1360 1310 1280 1335 1310 100 1580 1550

Receiver (OC-N RX)

Optical Sensitivity (dBm) 280 = -34.0 ~280 - -340  -280 - ~-34.0

;;eak input power {dBm) . ~10 . . 70 . . 70 -

bptical Wavelength (hm} 1240 1380 1240 1380 - 1500 1570 =

Connectors PC/PC connectors are standard. Optional ST, D4-PC, or SC connectors
are available.

STS-N Timing

Internal Source Stratum 3: 51.84 MHz, +4.5 ppm.

External Source STS1 TX CLK IN jack: TTL level, 50 ohm, BNC connector.

Inputs DS1 BITS IN jack: DSX 1 input signal per ANSI T1X1, CB119, and
TR-TSY-000449,

1.544 Mllz, SF-framed, all-ones pattern.

3.0 Vpk +1.0 dB (0 dBdsx) typtcal expected.

100 ohm, WECo 310 connector.

ST BITS OUT jack provides output signal as described above.

5-6
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STS-1 Jitter Option Specifications

STS-1 Jitter Option Specifications

STS-1 jitter measurement requires STS-1 testing {standard basc unit or

Option UQC) and Option UQN.

Measurement STS-1 Jitter Measurement per: TR-NWT-000253

Response Wide-band cut-off frequency: 100 Iz to 400 kHz

High-band cut-off frequency: 20 kHz to 400 kliz

Roll-off (per decade) below lower 3 dB point: 220 dB

Roli-off {(per decade) above higher 3 dB point: 260 dB

- Jitter
: Measurements
Measurement Range Resolution Accuaracy
Maximum Peak Positive Jitter 0.1to 6.0 Ui g ul +5% of reading, :0.09 U1,
Maximum Peak Negative Jitter  0.1to 6.0 Ul g1 ut +h% of reading, +0.05 Ul
Current Peak-to-Peak Jitter 0.1to 12.0 Ul 0.1 Ul +5% of reading, =0.05 Ul
’ Max Peak-to-Peak Jitter 0.1to 12.0 Ul 0.1 Ut +5% of reading, £0.05 Ul
Wideband Mask Highband Mask
Percent of Mask 1.5 Ut 0.2U1
£ Demodulaied DMOD JITTER OUT jack: 50 ohim, BNC connector.
B Jitter Output Scale = 100 mV/UL range = 0 to 6 Vde.

‘www.valuetronics.com
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SONET Formats
SONET Formats
SONET Network
Spans—Path, [ 7 Path g
Line, and Section i B e
€ ine * Line >

< Section *}**ﬁ S

\l

ection _+7 Section—>

.
X—1>

SONET
Digital Cross-connect Regenerator
System

=

SONET
Terminal
Mux

STS-1 Frame

Columns of Bytes

SONET
Regererator

l/_
.

SONET
Terminal

Mux

t alazlaoan

Section

AT L

M

1
0?2

F
03

83 S
C2

H1 | H2 | H3 | G1

Transport

flo Overhead

WS B2 | K1 | KZ}F2

D4
07
D10]
S1

b5
D8
D11
M

D6
D9
b2
Ez

H4
73
24
75

Ling
OH

Path

* Overhead

172518
51.840 Mbs

Synchronious Payloa

d Fnvelope {SPE)

b8
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. SONET Formats
STS-N Frame
P Transpart OH = N « 3 Columns » SPE = N x 87 Columng  ———mmmmeie
oA m Atz azipe T fdojzeffzofanfur ]l
(N ERE N R GG A S
oot ) [0 |07 | oar| o |/ o2 | b3 b il bs ) eafeaifiea) | |
Hi [ H )| [ W1 [ W2 [z [ W2 || 2 | H3 [ H3 | [ Ha | 61| 61|} G
Rows | B2 | B2 [\\| B2 | K1 [ K1 [ K1 [\ K[ Kz [ k2 [\ K2 {r2 | Rz [\ 72 |
D4 D4 | 04| D5[D5| D5 | | D506 |D6| [ 06{H|HE| I H4
b7 |07}/ 07| pe|os |08 |///D8!pg|nglfllngfz3|zs|]]]73
. | {pro[oto)jf{projortpitont || D11 012 012|] |12 24 | Z4 i) ] 24 e
g 1|/ |alnlnzimyinie|ef/lolslsy|s

STS-1: #1 #2 -+ #N #1 #2 43 --- N £ #2 --- #N #1 #2 --- #N

Nx125
? STS-1s are byte-interleaved to form STS-N. ) Path OH = i ﬁ 113 122?5538%1};5
: N 1 Columns N = 48: 2.488 Gbs

b
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SONET Formats
SONET Overhead Bytes
Network Span Byte Description
AA2 Framing. Pattern = 11110110 00101000 (F6 28 hex).
JoO/Z0 JO{STS-1 #1) = Section trace, Z0 = Growth. { Formerly C1)
B1 Section bit-interleaved parity (BIP-8) code.
Section Querhead
E1 {ocal orderwire channel.
F1 Section user channel.
D1-D3 Section data communication channet {DCC).
H1-H3 Payload pointers.
B2 Line bit-interleaved parity (BIP-8) cade.
K1/K2 Automatic protection switching {APS} channel,
also Line AIS and Line RO! indication.
Line Overhead Da-p12 Line data communication channel (DCC).
SY/Z21 S1(STS-1 #1} = Synchronization status. Z1 = Growth.
MO MO (STS-1/0C-1 signals only): bits 5-8 = Line FEBE
M1 M1 (STS-1#3 of STS-N=>3 signals) = Line FEBE.
Z2 Z2 {other STS-1s) = Growth.
E2 Express orderwire channel.
J1 Path trace.
B3 Path bit-interleaved parity {BiP-8) code.
C2 Path signal label.
G1 Path status. Bits 1-4 = path FEBE; bits 5-6 = path ROI.
Path Overhead
F2 Path user channel,
H4 VT multiframe phase indicator.
23774 Future growth,
25 Tandem connection error count and data link.
5-10
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SONET Formats

STS-3¢ Frame (concatenated SONET signal)

<——— Transport OH = 9 Columng ————tr e SPE =261 Columns >
1 [aT[AT AT A2 A2 A2 D0 |70 70 ] U o/
1 ﬂ_}i)uo o f E1 fuo | uo | F ug ! uo B3 N /
D11 uo | wuo D?img'(”}w uo D3| uo juo ] G2 N
T [WicWic 2 2| Hoc| 3 | 63 | 63 | 61 CO
Rows [ B2 | B2 [ B2 | K1 | uo | ua | K2 | uo | wo | F2 AN |
Do tuo |D5fue|vo!l D6 ug u'oh_m[-l_iﬁl_ /
b7 | uo | uo DSWU“O_ uo D3| uc |uo |43 / | 1
) D10| vo [ uo | D11 uo | uo [D12] vo | uo Z_4
q Sv| 2y 21 1212 M E2juwju]is
SIS-1: 81 #2 #3 #1 #2 # #H £ # #H #2 #3
Hic/H2e - Concatenation Indication > 1o
Hic = 10010011 N e o =1 Column
HZe = 11111111
uo = Undefined overhead byte
STS-Ne¢ Frame
e Transport OH = N = 3 Columns > -— SPE = N x 87 Columng -~ e >
1 ﬁ‘l_ Al / AYEAZ A2 A2 ]f\Z JOL20 20t is / s | 1 /
81| uo // uo | E1 juo | uo / 0 H., w0 | [} uo _Ejs fs_w / fs B
D1 | uo H vo { B2} uo | uo H ue | D3 uo |if] uo EZ fs__ / fs /
Hi [Hic|| [ THIc] H2 [Hac [H | [H2e| H3 | H3 | T H3 61 | 0s 1| [ fs. (
Rows _Bg __?2, B2 LKt {uo| uo - uo K2 | o uo - [2 1 fs fs
B4 | uo uo g D5 uo | uo ue | 06 | uo uo | Ha fs _fs )
07 | uo / ) ..E’E.,m??_” uo | uo / / e { D9 | vo ug | 73 fs mfs /
] 10| vo / uo Du uo | uo H ue {012 uo uo | 74 qu fs /
9 szl |znnizz|{2{Mmjlj2|2]w o [ 25| ts If | fs
STS-:: #1 #2 - N #1 #2 #3 - 4N 1 #2 - AN #1 42 .- #N
Hie/H2¢ = Concatenation Indication e >
uo = Undefined overhead byte Path Ot =1 LD'@{L// (N> 3)-1

fs - Fixed stuff byte

Columns

www.valuetronics.com
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VT1.5 Format and Mapping

VT1.5 Format and Mapping

Vi
1
VT1.5 SPE = 4 bytes POH V5 [ -
+ 100 bytes capacity 1 Z
| 5 78
- V2
VT mapping uses seven groups 25 7
of four VTs each. 7 -
o e e — e T (royp #1 ey L z
L4
VT1 541 V1542 VT1543 V115 #4 L
25 V3 | Superframe
76 1
viz]alviz]afyv v 1
A 516 | 4 > - 71
AERE =
0111412 VT1.5 SPE 5 76
- (26 bytes)
1314]15 _ ¥ 7 A
1617118 1 1
G120 A0 S -
AERE ) B =] vz
: o S Va
w77 —| 77 Vi)
1 7%
J1 V1 — — — — — — fS oy o4 o~ fS [as] o
B3[41E|E|E| E|E Elfs| E}E Elfls | E £
v ] ] = o k] =] = =] El <] =
2718188183 518188 a3 g
1B iw|olwlnm]lo il | wlw wr o fs | w2 ey
AR 6|5k Bl |k =
2 3 IR T P i B gl Rl IR Bl [ T iy
miui gl g 3388 2ifs|ala 3t | 3 =
75 | 25 [ B AT I A O < R 3 €D o fs &G &
Cotumn#: 1 — - e 790300 3 e 58 59 B0 ————> 87
- S S1S.1 SPE -
512
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VT1.5 Format and Mapping

VT Overhead Bytes

Overhead Byte  Description

STS Path H4 VT multiframe phase indicator.

Overhead
e % Vi/VZ VT payload pointer.
. V3 VT pointer action byte.
£ V4 Undefined.
. _ V5 Bits 1-2: VT bit-interteaved parity {BiP-2} code.
- VT Path Bit 3: VT path FEBE
QOverhead Bits 4 and 8: path remote defect indication (RDI-V)

Bits 5-7: VT path signal {abel.

J2 VT path frace.

Z6 Growth.

21 Growth.

5-13
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Set up for DS3 Testing  6-2

sonfigure the DS3 Signal  6-4
Configure the DS3-B Signal (Dual DS3 only)
Configure Other Signal Parameters  6-6

Configure DS3 Overhead Parameters 6-7

Configure the DS3 User Test Pattern  6-9

Run the DS3 Test  6-10

Perform a DS3 Pulse Mask Test. 6-11
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DS3 Network Testing
Set up for DS3 Testing

Set up for DS3 Testing

D83 testing features are available whenever the transmitter, recetver, or
payload are configured for DS3.

Example DS3 Application

ous

&)

CERJAC
[:] Test Set

1. From the Main Menu press FIELD to select a testing mode
(Terminal, Monitor, or Drop & Insert).

2. Press MENU-down. The test setup screen for the mode you selected
is displayed (this example shows Terminal testing mode).

TERMIHAL TESTIMSG

T Fate: D53 Fx Rate: Oual DEE

welect Tw and BEx Rates first
&

ren selecl pagloasd.

e,

Fress MEMU-doisn o erder ezt
Firess MEMU-up to reiure o Main Peou.

p

62
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083 Network Testing
Set up for DS3 Testing

3. Use the FIELD and VALUE keys to set the transmitter (Tx Rate)
and receiver (Rx Rate). For Monitor and D&l mode tests the
transmitter and receiver are set together (Tx/Rx Rate).

For test sets with receiver-only * For a dual D53 test, set one or both of TX Rate and RX Rate to
dual 0S3, only Rx Rate: can Dual DS3. If different, the other rate must be set to DS3 or DS1.
be set to Duat DS3.
» Ifyou are testing a DS3 that is the payload of a higher-rate signal,
; set the transmitter and receiver as appropriate for that higher
= rate.

4. Next press the right FIELD key to select the Payload parameter.
Use VALUE to set the payload as appropriate for you application

¢ Remember that one of the transmitter, receiver, or payload must be
set to a DS3 selection.

5. Press MENU-down. The DS3 operation screen is displayed (see next
section).

2

" E-{'ﬂ )
it
fb i

-

@

pa T,

Q .
e
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Network Testing

Configure the D83 Signal

Not

you

Jonfigure the DS3 Signal

e that the screen may appear differently depending on the test mode
selected.

Fimal:
0D52-R

Note: Fordual D83 testing the parameters on this screen configure the DS3-A signal.

1.

Use the FIELD and VALUE keys to set the transmit signal level (Tx)
and the receive signal level (Rx). If you are testing a DS3 signal
dropped from a higher-rate signal, the Tx and Rx fields do not apply
and are not. displayed.

Use FIELD and VALUE to set the framing format (Frm), the payload
data pattern (Data), and the transmif timing source (TxCIK). If you
select Progr (programmable pattern) for Data, you can set the

pattern as desived (sec Configure the DS3 User Test Pattern,
page 6-9).

Next set the FEBI bits (FEBE) and the transmitted X-bit (XBit).

If you are performing a daal D53 test, access the Dual DS3 Control
configuration screen to configure the DS3-B signal (see Configure
the DS3-B Signal ( Dual DS3 only), page 6-5).

If you are testing a D53 signal dropped from a higher-rate signal,
configure the higherrate signal parameters for your application.

If you selected C-Bit parity framing, you can set the C-bits and FEAC
channel next. See Configure DS3 Overhead Parameters, page 6-T.

6-4
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53 Network Testing
Configure the DS3-B Signal {Duat BS3 only)

Configure the DS3-B Signal (Dual DS3 only)
Mote: Atleast one of the Tx Rate and Rx Rate parameters must be set to Dual DS3.
See Setup for D83 Testing, page 6-2.

1. From the DS3 test operation screen, press MENU-down. The control
screens men is displayed.

R Feng Patiern

2. Use FIELD to select Dual D83 Control and then press
CONFIG-right. The Dual DS3 Control screen is displayed.

1 DR3-DR3 (D53 Firall
DEF Summary OE3~AH

Biti

Frame:

F-Eit:

3. Use VALUE to select from which DS3 signal the test set drops and
inserts D51 channels (DS1 From DE3).

4. Press FIELD and then use VALUE to set the operation of the
fromi-panel D53 LED indicators.

5. Next use FIELD and VALUE to set the signal parameters for D33-B
as you did for DS3-A (see Configure the DS3 Signal, page 6-4).

MNote: For test sets with receiver-only dual D33, the DS3-B parameters apply only to
the receiver. The DS3-B transmit signal is a passthrough of the receive signal.

® After you finish configuring both 1353 signals, you are ready to begin
the test. See Run the DS3 Test, page 6-10.

65
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Canfigure Other Signal Parameters

Configure Other Signal Parameters

If you are testing a DS3 signal that is dropped and inserted from a
SONET signal, the DS3 signal is mapped to an STS-1 signal. If necessary,
the 5TS-1 is mapped into a higher-rate SONET signal. You must
configure the SONET signal parameters to match your application.

1. Onthe test operation screen, use FIELD and VALUE to set the signal
and STS-1 parameters. This example shows the DS3 carried in an
575-1 which is mapped to an OC-12 signal.

Final:
SLImT ary
Sec Ago:

Note: For Monitor mode tests, the transmit functions are not available {insert
channel, other, etc).

You can change the 51512 2. Bet 8TS81: INS= io select the 5T5-1 signal onto which the DS3
numbening scheme, signal is mapped.

Sew STS5-12 Channel
Numbering Scheme, page 3--3.

3. Set Other to configure the remaining STS-1s.

4. Next sclect Prop and choose which STS-1 is dropped from the
receive signal.

h. Set Seramble to activate or deactivate STS-1 scrambling.

6. Set the transmit timing source (STSN: TxClk>) and rececive port
(Bx>) for the higher-rate SONET signal.

= After you finish configuring the DS3 and SONET signal parameters
you already to run the test. See Run the DS3 Test, page 6-140.

6-6
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Configure DS3 Overhead Parameters

Configure DS3 Overhead Parameters

The DS3 FEAC control and C-bit control features allow you to configure
the 1S3 signal overhead bits. To access the FEAC and C-bit, control
functions, select the appropriate item from the control screens menu.

| D3 Prog Patiers

’ |
|2 ’ |
£ Dial BE3 Coedrol |
Lo Gata Link Conterol|

Bz Fulse Mask {

Configure FEAC ¢ To access the FEAC control functions, select DS3 FEAC Control
Transmission from the control screens menu and press CONFIG-right. The Dis:
FEAC Control screen is displayed on the bottom of the screen.

FEAD by Bzt of-1g

Alarm State CEFG L. BT LER]
£ ‘|"_"tt|_3!:.l:: ]. ii’lh.
- ensiress RLDTI

‘‘‘‘‘

1. Press VALUE to set continuous code transmission on or off,

2. Press the right FIELD key and use VALUE to select what is
transmitted when a FEAC burst is activated.

3. Next set the number of codes sent in a burst (Burst of).

= 4. Select the Alarm/Status parameter and use VALUE to select the
FEAC code to be transmitted.

b. Select Loopback line to select the signal to be affected when a
FEAC loop-up or loop-down code is transmitted.

£ 6. Press ACTION to activate the FEAC burst.

6-7
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DS3 Network Testing
Configure DS3 Overhead Parameters

Configure C-Bit s To access the C-bhit control functions, sclect DS3 C-Bit Control

Transmission from the Control Screens menu and press CONIIG-right. The DS3
C-Bit Control screen is displayed.
B53 C-Bit Conteol
Progiram Bitss {ze Data Link Contieol
|Eereet Tor ingerting )

Fow U1 B2 LE |exiterrnal Data, R
1 o= B o1
N S T
L S A
4 o+ o S I
= 1 1 1 |
& 1 1 1
T i 1 1| # Uge FEBE Ssitings

1. Use FIELD to select the individual C-bits and then use VALUE to set
them to either 1 or 0.

* (-bits displayed with an x are not user editable.

» (-bits displayed with an * are not editable from the DS3 C-Bit
Control screen, but can be controlled using the FEBE parameter
on the DS3 test operation screen.

2. When you have finished editing the C-bits, press CONFIG-right to
return to the test operation display.

o
Py
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D53 Netwaork Testing
Configure the DS3 User Test Pattern

Configure the DS3 User Test Pattern

The 156M7S has a To use the DS3 user pattern sef the Data> field to Progr on the test
pregrammable DS3 test operafion screen.

pattern. You can edit the
pattern bit sequence to meet
your needs. TN

Follow this procedure to configure the D53 user test patterns.

1. From the test operation screen press CONFIG-right. The control
screens menu is displayed.

£ y
% \
B 2. Select DS3 Prog Pattern and press CONFIG-right. The D53 Prog
Pattern screen is displayed.
DEE Prog Fatiern
Dz Prog Fats Beess
. 3. Use FIELD and VALUE to select the bits in the DS3 loop code and
% _ set them to binary 1 or 0.

4. When you have finished programming the pattern press
CONFIG-right to return to the test operation screen.

6-9
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053 Network Testing
Run the DS3 Test

Run the DS3 Test

* After you have configured the DS3 signal, DS3 overhead, and
SONET signal parameters you are ready to begin the test.

1. Connect the signals to be tested. i you are performing a dual DS3
test, connect the D53-B transmit and receive signals to the
appropriate jacks on the rear optional connector panel.

2. Press START to begin testing. On the first line of the display the
elapsed time begins to increment.

3. Ifyou want to inject errors on the DS3 signal, use FIELD and VALUE
to set the appropriate Exrr 'Type and Rate. Press ERROR
INJECTION to activate and deactivate error injection.

Note: For dual DS3 tests, you must be on the D$3-A or DS3-B configuration screen
{in the lower half of the display} to inject errors on that signal.

4. Use the RESULT keys to view different measurement screens in the
top half of the display. You may need to adjust the results level to
view more measurements (see 1o Display More Measurement
Screens, page 1-10).

5. To end the test, press STOP.

6-10
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DS3 Network Testing
Perform a DS3 Pulse Mask Test

Yo perform 83 Puise Mask
testing your test set must have
option 202.

Set up for a Pulse
Mask Test.

Set up the Pulse
Mask Parameters

Perform a DS3 Pulse Mask Test

The DS3 Pulse Mask testing feature allows you to evaluate the shape of
areceived DS3 pulse (a4 positive or negative pulse represents a binary 1)
and compare it to one of a set of standardized “masks” (ranges that set
ideal wave shape boundaries).

The 166MTS can perform pulse mask testing any time the receiver is set
for DS3 (Rx Rate:; DS3). Configure the other DS3 signal parameters as
you would for any DS3 test. See Set up for DS2 Testing, page 6-2.

s To access the DS3 Pulse Mask setup paremeters, select
DS3 Pulse Mask on the Control Screens menu.

Ej: FEru__. [N t.'r“‘l:tl
D:_. = l:—'EIi i l:: ikl '|L [l

l
I
I
l
l
E

= Prog Patbern

1. Press CONFIG-right. The DS3 Pulse Mask Control screen is shown
in the lower half of the display.

mh Do b il

T Y I
Tolerance hpec

Hask

Folari tysPosifive

2. Use the VALUE keys to select a pulse mask (Mask>).

i

Next press use FIELD and VALUE to select a mask Tolerance. You
can use the X% choices to loosen the mask specifications.

4. Sciect Polarity> and use the VALUE keys to select whether you
want to measure positive pulses, negative pulses, or both.

611

‘www.valuetronics.com



1S3 Network Testing
Perform a BS3 Pulse Mask Test

Run the Pulse Pulse mask testing can only be performed while the DS3 Pulse Mask
Mask Test Control screen is displayed.

I.  Check the results level to make sure that you will be able to view
the measurement screens you want. See To Display Move
Measurement Screens, page 1-10.

2. Make sure the D53 Pulse Mask Control screen is displayed.
3. Press START to begin a DS3 test.

4. Use the RESULT keys to scroll the top half of the display to show
the Positive or Negative Pulse Mask results screen.

1 OE3-D55 Qg3
s21tive FPulse Maski

Imteal:
R s
o Aidthe
4 lhaz not been staries

SN TR ] N

Tolsrance rhpec

5. Press ACTION to begin the pulse mask test.

The botiom line of the resulis screen changes to show the status of
the pulse mask test, for example “Aequiring Positive One Data,”
Calenlating Hesults,” and so forth.

You can ohiain a graphical 6. When the test is complete, observe the data on the results screen.
display of D53 pulses using the Pulse mask parameters are displayed as “Pass” (meets mask
CEAJAC Pulse Mask Graphic specifications) or “Fail” {(does not meet specifications), or as their
softwara for Windows and a numerical values.

PC. Refer to the Pulse Mask
Graphic User's Manual,
contact your HP
representative, or catl
§-800-9-CERJAL,

For more information on pulse mask measurements, sec 1383 Pulse
Musk Screens, page 8-18.
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0S3 Configuration Reference
DS3 Setup Parameters

DS3 Setup Parameters

DS3 parameters are applicable when the transmitter, receiver, or
payload is set for DS3. Not all DS3 parameters apply for every test
mode, but DS3 setup parameters typically appear on the screen similar
to the following:

Fro=f1 3 Lats»2™15-1

Taiik =Int FEBE>111 wELLxl

erl Tupe D53 Data Fate:Zingle

Transmit DS3 DS3: Tx> sets the DS3 transmit signal level at the DS3 TX jack. This
Level parameter is not available when the DS3 signal is the payload of a
higher-rate signal. Tx> can be set as follows:

DS8X3: DS3 cross-connect level. LBO of 450 feet simulated cable.
High: High-level signal. No LBO.
Low: Low-level signal. Flat loss from High level.
900’: LBO added simulating 900 feet of cable.
Receive DS3 Level DS3: Rx»> selects the input level for the receive DS3 signal. This

parameter is not available when the DS3 signal is the payload of a
higher-rate signal. Rx> can be set as follows:

DSX3: Automatic equalizer for 0 through 900 feet of cable.
High: Nominal 0.91 Vpk input signal.

Low: Nominal 0.186 Vpk input signal.

Monitor: Up to 26 dBdsx fat loss.

DS3 Franﬂng DS3: Frm> selects the transmit and receive DS3 signal framing format.
Format DS83: Frm> can be set to either M13, CBit (C-bit Parity format), or
Unfrm (unframed).
12
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083 Configuration Reference
DS3 Setup Parameters

DS3 Payload DS3: Data> selects the payload for the DS3 signal. The choices for
DS3: Data> are described in the following table.

DS3 Payload Selections
DS3: Data>  Payload
2 Selection Description
2151 A 2%5-1 pseudorandom bit sequence {PRBS). This is a
- 15-stage PRBS generator with feedback taps at 14 and 15
24201 A 271 PRBS. 20-stage with feedback taps at 17 and 20,
. : 27231 A 221 PRBS. 23-stage with feedback taps at 18 and 23.
Progr User-defined pattern. See User-Programmable D83 Pattern,
page 7-14.
i AlS 0S3 alarm indication signal. Valid framing and parity bits, all
C-bits setto 0, and data bits setto a repeating 1010... pattern.
E* Ali Ones All binary anes pattern. Framing depends on DS3: Frm>.
Passthru The received DS3 signal is passed through to the transmit
0S3 port as-is. Errors can be injected on the pass-through
E{ signal, except in monitor mode.
Idle Repeating 1100... pattern in the informations bits. Also: valid

framing bits, C-bits set to 0 in M-subframe 3, and X1 and X2
setto 1. Overrides DS3: Frm> selection,

g Live No pattern. The receiver does not try to synchronize to a
i pattern.
Ext A signal applied at the front-panel DS3 RX portis used as the

transmit DS3. This selection is available only when the D83
signal is the payload in a higher-rate signal.

Loop The D53 signa! dropped from a higher-rate signal is used as
the transmit DS3 signal. This selection is available only when
the DS3 signal is the payload in a higher-rate signai.

5
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DS3 Configuration Reference
DS3 Setup Parameters

Transmit Timing DS3: TxClk> selects the DS3 transmit timing source. This parameter
Source can be set as follows:

Int: Timing is from the 156MTS’s internal clock.
Ext: Timing is derived from the rear-panel DS3 TX CLK IN port.
Loop: Timing is derived from the receive or drop DS3 signal.
Note: |f DS3: Data> is set to Ext, the transmit timing is derived from the input signal.
FEBE Bit Status FEBE> sets the value of the three transmit Far-end Block Error

(FEBE) bits. These bits are C41, C42, and C43, and each can be set to
either I or 0.

X-Bit Status DS3: XBit> scts the value of the transmit X1 and X2 bits
simultaneously. XBit> can be set to 1 (X1 and X2 both setto 1) or 0
(both set to 0).

DS3 Drop & Insert For DS3 testing on a SONET signal, one DS3 signal is mapped to and
from an STS-1 signal. For STS-1, there is no drop and insert channel to
select. For STS-N, the drop and insert is defined by the STS-1 Prop and
Ins fields. See STS-1 Payload Setup Parameters, page 3-7.

Note that the DS3 DROP jack provides the D53 signal dropped from the
selected drop STS-1 or from the STS-1 RX jack.

DS3 Jitter For information on setting the jitter hits thresholds, see Jitter
Thresholds Threshold Configuration, page 23-3.
74
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083 Configuration Reference
Dual DS3 Setup Parameters

Dual DS3 Setup Parameters

Overview There are two dual DS3 options available for the 156MT5. Each
provides a second, independent DS3 interface, referred to as “DS3-B.”

- s Full dual DS3 provides both a DS3 transmitter and receiver that
: allows full DS3 testing on two separate DS3 facilities
simultaneously (requires Option UQZ).

* Recetver-only dual DS3 provides a DS3 receiver with a
passthrough to the DS3-B transmit port (requires Option 0Y.).

Sin q le DS3 S
S— RX X >
:f? .
L Full Dual BS3 ’
* (Option UOZ)
—_— RX TX
’ i A e P
RX TX
- B ug -

Dual-receiver 053

{0ption OYJ} [T
» RX X
A A"
Pass Through
; —e RBX" =
v
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Transmit and
Receive Rates

DS1/E1 Drop
Selection

DS3 LED Setup

DS3 Configuration Reference
Dual DS3 Setup Parameters

Dual DS3 setup parameters are available when the transmitter
(TxRate>) or receiver (RxRate>) is sct for Dual DS3. For
receiver-only dual DS3, only the receiver can be set to Dual DS3.

Configuration of the second DS3 interface is accessed by selecting
Dual DS3 Control from the Control Screens menu. The DS3-B setup
parameters are displayed on the screen similar to the following:

teals 051 from D53 I:'- Shared LED>Hore

B=ZED Tx:DEEE P =0ERE

Ferm=MH1Z Dataza™15-1

Tallk=Int FEEE>111

Gzl Dropsl  Insert>l Othee
e Type D Dat

>

]

For receiver-only dual DS3, the DS3-B setup screen is shown as
follows:

OS3 Controldd

Fxllat:
Ccapn Shat
through Ereor BateXBingle
G511 Deop FromslEE8
Shared LEDE MHone

The Dual: DS1 from DS3> (or DS1 Drop From>) field selects which
DS3 interface is used to drop the DS1/E1 signal and display DS1/E1
results. This parameter can be set to either A or B (DS3A or DS3B).

Shared LED> determines how the front-panel DS3 ALARMS and
STATUS indicators are implemented in dual DS3 mode:

None: LEDs are not shared; the front-panel LEDs show only DS3-A
information.

Alarm: ALARMS indicators only are shared, indicating when thereis a

current, error or history state on either the receive DS3-A or DS3-13.

Alm/Stat: ALARMS and STATUS indicators are shared; indicating
when there is alarm, history, and signal status conditions on either the
receive DS3-A or DS3-B.

76
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DS3-B Error Rate

DS3-B
Configuration

Note:

Note:

Note:

DS3 Configuration Reference
Dual D83 Setup Parameters

Passthrough Error Rate> sets the error injection rate (receiver-only
dual DS3 modes only). Test sets with receive-only dual DS3 can inject
logic errors on DS3-B as configured by this field. This field can be set to
Single, 1.0E-2 through 1.0E-9, and Off.

Test sets with full dual DS3 test sets can inject errors on DS3-B in the same
manner as for DS3-A.

The setup parameters for the second 1333 interface (DS3-B) are the
same as for the first DS3 interface (DS3-A, see DS3 Setup Paramelers,
page 7-2). However the configuration of DS3-B is completely
independent of DS3-A. Note that DS3-B can drop and insert DS1/EL
channels (using DS3B: Data>DS1 Data) even if DS3-A is not
configured for DS1/E] traffic.

The DS3-B signal is input and output through the rear-panel DS3-B RX
and DS3-B TX connectors installed on the optional connector panel.

For receive-only dual DS3, only the receiver parameters apply.

For DS3 monitor modes with an E1/TS payload, error injection is not available.

IS
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053 Configuration Reference
DS3 FEAC Channel Parameters

Continuous FEAC
Transmission

FEAC Code Type

FEAC Burst
Length

FEAC Alarm and
Status Codes

DS3 FEAC Channel Parameters

The 156MTS allows you fo program what. messages are transmitted on
the far-end alarm and control (FEAC) channel. FEAC parameters are
applicable when the DS3 framing format is set for C-bit parity.

FEAC setup parameters are accessed by selecting DS3 FEAC Control
from the Control Screens menu.

Dt el
Continunus f st h‘""'m

Burzs i Hon

FERLZ Burzh of >18

HAlarms s batias Eejprt Fail OzH2 e e

Rt ] E=To CO B I g PR DCAC I S T 131 iAall
Rrezs AUTION 4o send FERD bursthddd

Continuous Alarm/Statuss sets continuous transmission of the
selected FEAC code (see Alarm/Status) On or Off. When this
parameter is set to Off, FEAC Burst transmission is still available.

FEAC Burst> seclects the type of code transmitted when a FEAC burst
is activated by the ACTION key. FEAC Burst> can be set as follows:

None: No codes are transmitted.

Loopback Activate: The loop up code for the selected
Loopback Line is transmitted when the ACTION key is pressed.

Loopback Deactiv: The loop down code for the selected
Loopback Line is transmitted when the ACTION key is pressed.

Alarm/Status: The FEAC alarm or status code as determined by the
selected Alarm/Status is transmitted when the ACTION key is pressed.

Burst of> sets the number of times the selected FEAC code is
transmitted when the ACTION key is pressed. Burst of> can be set
from 03 through 15.

Alarm/Status> selects the FEAC code to be transmitted when
Continuous Alarm/Statuss is set to On or when FEAC Burst> is set
to Alarm/Status (sce page 7-8). The following table describes the
choices for Alarm/Status> and lists their corresponding FEAC bit,
sequence.

7-8
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DS3 Configuration Reference
DS3 FEAC Channel Parameters

Alarm/Status> Field FEAC Code Selections

FEAC Code Bit Sequence Description

DS3 Eqpt Fail {SA) 011001 DS3 service-affecting equipment failure
DS3 LOS/HBER 001110 Loss of signal/High bit error ratio
g DS3 Out-of-Frame 000000 - -
- DS3 AIS Received 010110 Alarm indication signal
DS3 IDLE Received 011010 -
DS3 Eqpt Fail (NSA) 001111 DS3 non-service-affecting equipment failure
Com Eqpt Fail (NSA) 011101 Non-service-affecting cornmon equip. failt;re
Muiti DS1 LOS/HBER 01011 Muttiple DS1 {oss of signal/high bit error ratio B
g’i DS1 Eqpt Fail (SA} 000101 Service-affecting DS1 equipment failure
| Single DS1 LOS/HBER 011110 Single DS1 loss of signal/high bit error ratio
. DS1 Egpt Fail (NSA) 000011 Non-service-affecting DS1 equipment failure
DS3 NIU Loop Up 001001 Network interface unit loop activation
i : DS3 NiU Loop Down 410010 Network interface unit loop deactivation
) e — Wml\wlﬁi‘”other bit seqt:;ences are unassigned.

7-9
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DS3 Configuration Reference
DS3 FEAC Channel Parameters

FEAC Loopback Loopback Line> selects which line is affected when FEAC Burst> is

Line Seleetion set to Loopback Activate or Loopback Deactiv (sce page 7-8). The
following table lists the choices for Loopback Line> and their
corresponding FEAC bit sequences.

Loophack Line> Field FEAC Code Selections

Line Line identifier Code Line Line Identifier Code
DS3 Line 011011 DS1 Line—#15 10111

DS1 Line—#1 100001 DSt Line—#16 110000

DS1 Line—#Zm 100010 D31 Line—#17 110001

bSt Line—#3 100011 DS1 Line—#18 110010

DSt Line—#4 100100 DS1 Line—#19 110011

DS1 Line—#5 100101 DS1 Line—#20 110100

DS1 Line-#6 100110 DS1 Line—+#21 110101

DSt Line—#7 100111 DS1 Line—#22 116110

DSt Line—+#8 101000 DS1 Line—#23 1o

DS1 Line—#9 101001 DS1 Line—#24 111000

D81 Line—#10 101010 DS1 Line—#25 1100

BS1 Line—#11 101011 DS1Line—#26 111010

DS1 Line—#12 101100 DS1 Line—#27 LRRLHR

D51 Line—#13 1010 DS1Line-—#28 HHO{;WMM
DSt Line—#14 101110 DS1 Line—All 010011

7-10
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53 Configuration Reference
DS3 C-Bit Configuration

DS3 C-Bit Configuration

You can set the status of many of the D533 C-bits. C-bit control is

available when the DS3 framing format is set to CBit and is accessed by
selecting DS3 C-Bit Control from the Control Screens menu.
£
e BSE C-Bit onteol
. Frogiramn Bits: fUze Data Link Conteol
|soreen for inserting
Ein F;fl:li_l_l i 1 i,_,.: :_' [ i A =T :11 E:' atz
1 o 1
T4 11
R S
k4 W B 3 i
501 1 1|
& 1 1 1
T 1 i i | # Use FEBE Settings

Restricted C-Bits C-Bits displayed with an x cannot be edited on this screen.

FEBE C-Bits The three C-bits in row 4 ('EBE bits, displayed as %) cannot be edited
E: on this screen, but are set using FEBE> (see FEBE Bit Status,
ot page 7-4).
* Program[nable The C-bits displayed as either 1s or 0s can be edited. Some bits may
s C-Bits have specific functions in the DS3 signal as described below:
e * (C3inrow 1 (FEAC bit) may be overwritten by the setup on the
L FEAC control screen {see D83 FEAC Channel Parameters,

page 7-8).

See D83 Datalink Parameters,  »  Rows 2, 6, and 7 can be used to form an 84.6 kbs data link that can
page 7-15 be dropped and inserted using the rear-pancl DATA LINK RS-232
port.

= Row 5 can be used as the 28.2 kbs path maintenance data link
(PMDL) and can be dropped and inserted using the rear-panel
DATA LINK RS-232 port.

L
i
o

g _ * Rows 6 and 7 can be used to form an 56.4 kbs data link that can be
' dropped and insexted using the rear-panel DATA LINK RS-232 port.

B,
‘-‘-.-.i
—
—

www.valuetronics.com



083 Configuration Reference
DS3 Pulse Mask Configuration

o perform D32 Pulse Mask
testing your test set must have
Option 202.

Note:

Pulse Mask Type

A pulse maskis a sfandardized
range defining the boundaries
of an ideal waveform shape.

DS3 Pulse Mask Configuration

DS3 Pulse Mask testing is available when the receiver is set for DS3
(Rx Rate: DS3 or Dual DS3). Pulse mask parameters are accessed by
selecting DS3 Pulse Mask from the control screens menn.

- Fiuglas Mask Donteold

[ oy T g g e S
1 I I A=) ke T Eit=] S

ith test rurning, peess ACTIOH
= Fazhk acguilisiiion.

b
DEN]

Fiilze

For dual DS3 test set configurations, pulse mask testing is only available on the
DS3 Assignal.

Mask> selects the pulse mask to be used for the pulse mask test. The
available choices are:

None: No mask is used. Mask fit and imbalance results are not
applicable, but other results are still valid.

G.703: Pulse mask as defined by the proposed update to CCITT
reccomendation (G.703 (DS3 Electrical Interface Spec. T1X1.4/95-013).

T1.102: Pulse mask as defined by ANSI specification T1.102.
T1.404: Pulse mask as defined by ANSI specification T1.404.

TR499: Pulse mask as defined by Bellcore specification
TR-NWT-000499.

7-12
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Capture Pulse
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L

D53 Configuration Reference
DS3 Pulse Mask Configuration

Tolerance:> specifies an adjustment to the pulse mask specification
sclected by Masks>. Tolerance> can be set as follows:

Spec: The selected mask specification is not adjusted.

3%: The selected mask specification is offset +3 percent. of the peak
amplitude (see figure).

6%: The sclected mask specification is offset +6 percent of the peak
amplitude (see figure).

Pulse Mask Tolerance Adjustment

+X % of peak amplitude

Polarity> determines whether the test set evaluates a received positive
voltage pulse (Positive), negative voltage pulse (Negative), or both
{Pos + Neg). For mask imbalance measurements, both positive and
negative pulses must be evaluated.

1-13
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D83 Configuration Reference
User-Programmable DS3 Pattern

User-Programmable DS3 Pattern

The user-programmable data pattemn is accessed by selecting
DS3 Prog Pattern from the Control Screens menu.

The D53 programmable pattern configuration screen appears as
follows: w

o]
[
1
I
-
1
i =3
-
-u.{
=+
i
1T
=
-

P osE Prog Pats fiieoes

The DS3 Prog Pat ficlds represent the bits the DS3 user pattern. Each
bit can be setto 1, 0, or to a dot. A dot represents an unused bit position
and is not transmitted. The pattern length can be from two through A
eight bits, and is defined by the number of bits set to 1 or 0.

The pattern is transmitted with the most significant bit following the
frame bit (for pattern lengths that divide evenly into 84).

/14
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DS3 Configuration Reference
DS3 Datalink Parameters

DS3 Datalink Parameters

Selecting Data Link Control  The Data Link Control screen configures the functionality of the
from the Control Screens menu rear-panel data link ports.
displays the Data Link Control

sereen. fiata Link Control

| 3 S

AT )
Hardze t Mo
Fazes-Trru 07 T

O0-12 APE Pazs~-TheusGry

HiEN

glecticn of data link inserd or pass-

el abiose ouerrides pieogeandeed by le

LiE e E
=] Note: For information on other data link rate uses, see SONET Datalink Control
ié Parameters, page 3-18 or D871 Data Link Parameters, page 11-16.
o Rear-Panel RS-232 RS232> configures the rear-panel DATA-LINK RS-232 interface in both
E.ﬁ Data Link Port the transmit and receive directions. The choices for DS3 are as follows:

None: The R5-232 data link interface is disabled.

B
[
)

DS3 C-Bit PMDL (Row 5): The transmitted data on the Path
Maintenance Data Link (PMDL; the three C-Bits in Row B) is derived
from input at the RS-232 data link port. Received data is transmitted on
the port’s output (DS3 C-Bit format only).

DS3 C-Bit Rows 6 & 7: The transmitted data on the six C-Bits in
Rows 6 and 7 (three bits in each row) is derived from the R5-232
Data-Link port. Received data is transmitted on the port's output (D53
C-Bit format only).

D83 C-Bit Rows 2, 6, 7: The transmitted data on the nine C-Bits in
Rows 2, 6, and 7 (three bits in each row) is derived from the RS-232 data
link port. Received data is transmitted on the port’s output (DS3 C-Bit
format only).

Note: The remaining data link parameters on this screen apply only for SONET rate
testing. See SONET Datalink Controf Parameters, page 3-18.

/-15
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083 Configuration Reference
DS2 X-Bit Control

DS2 X-Bit Control

You can set the state of the transmit DS2 X-bit. Access the Auxiliary
Test Setups screent from the Setup System Parameters screen.

LB Mlodded
Timer Duration:
Auto. Primt Moode:
FAto. Store Mocde:
Sk Fernu Opt P

A

Fisip ng_j Uptical Tx =
7512 # Schesme! STERE
g | VT Countimarl VT Groug
el Block Size: ARk
GEl LR B O0F Hold-off: 8.6 Seconds

Eits Clk Out Derived feom: S75-H Fx Cik

VALUE toggles the X-bit state betwen binary 1 and 9.
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D83 Configuration Reference
DS3 and DS2 Error Injection

Note:

DS3 and DS2 Error Injection

The following type of error can be injected when the transmitter or
payload is set for DS3. The rates for each selection {except DS3 LOS)
are Single, 1.0E-2 through 1.0E-9, Burst, ard Off.

For information on injection rates, see About Error Injection Rates, page 271-1.

DS3 Data: Generates D53 data bit. errors before the parity is
calculated, so parity errors are not generated.

DS3 Dat, Par: Generates 1DS3 data bit errors after the parity is
calculated, resulting in both data and parity errors.

PS3 BPV: Generates bipolar violations.

DS3 Frame: Generates errors in the F1 and FO frame bits.
DS3 C1: Generates errors in the C1 bits of the DS3 subframes.
DS3 C2: Generates errors in the C2 bits of the DS3 subframes.
DS3 C3: Generates errors in the C3 bits of the DS3 subframes.

DS3 C ALL: Generates errors among all the C bits of the DS3
subframes.

DS3 LOS: Generates DS3 loss of signal. Rates: Continuous, Burst, Off,
DS2 C1: Generates errors in the C1 bits of the DS2 signal.
DS2 C2Z: Generates errors in the C2 bits of the DS2 signal.
DS2 C3: Generates exrors in the C3 bits of the DS2 signal.

DS2 C ALL: Generates errors among all the C bits of the DS2 signal.

1-17
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DS3 Measurement Reference

DS3 Indicators
DS3 Indicators
HIST ALARMS DSBSTATUS
O QLos O DbS3 B
O OoorF O MI13SYNC
O Ons O C-BIT SYNC
O QOLorar ) PAT SYNC
O OFM QO x-8IT
O IDLE CHNL
O ERAORS
DS3 Alarm and Status Indicators
Indicator Bescription
HIST/ALARMS
LOS Loss of DS3 signal.
DOF Out of frame.
AlS DS3 alarm indication signal.
LOPAT Loss of pattern,
FFM Frame format mismatch,
STATUS
DS3 SIG Valid D33 signal detected.
M13 SYNC Detected signal is M13 format.
C-BIT SYNC Detected signal is C-bit parity format.
PAT SYNC Receiver synchronized with test pattern.
X-BIT X-bit status indication.
iDLE CHNL DS3 idle channel detected.
ERRORS DS3 error detected.
8-2
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NS3 Measurementi Reference
About Dual-DS3 Measurcmenis

About Dual-DS3 Measurements

. The B83-A column shows For dual DS3 testing some results screens change to display results for
results for the DS3 Asignal. both DS3 A and DS3 B on the screen. For example:

The 83-B rolumn shows

restlts for the DS3 B signal. If 1 05Z-08% (DS Fimal:

a 053 results screen does not D52 Summary OE3~H

indicate two sets of rasults, Bit:

that sereen applies only to Frzme:

| FeBit
DS3 A B s
£
<
D53 Summary Screen
For each screen, an "s” This screen displays a summary of DS3 test results. The screen appears
indicates Summary results differently, depending on the payload setting (D53 or DSI1).
level and a "d” indicates Detail
level. See To Display Mare OSE-DS2 (O3
Measurement Screens, ind Bitl
G page 1--10. Fro:
E’Tﬂ C-Bit:
s
e
CR-Eits
BRLL 5
Sec Aigo shows the Ume Bit: D53 bit error count: The number of errored bits (transmitted at
elapsed since last eror, in one level, but received at another),
z seconds. o _ ) o
o Frm: DS3 frame error count: The namber of errored 1 and F10 bits,
C-Bit: DS3 C-bit parity error count: The number of CP-bit errors (not
applicable in M13 format).

P-Bit: D53 P-bit parity error count: The number of P-bit errors.

BPV: D53 bipolar vielation count: The number of D53 BPVs detected,

‘www.valuetronics.com



DS3 Measurement Reference
2it Error Measuremenis Screens 1, 2, and 3

Bit Error Measurements Screens 1, 2, and 3

These three screens display DS3 bit error measurement results (in DS1
yayload modes, only a variation of screen #3 is shown).
pay

1 DEE~-DRE (0I5} Final:
0sZ Bit Erroe Measuremenis #
Ewrnﬁ Conants
d
'?. Ertoe Messuremshis
d
P2E Bit
Thish
Thirsh
Thirsh ! = :
Thrsh ' d

D53 Bit Error Measurements

Measurement

Description

Error Count

The total number of DS3 hit errors detected.

Average Ratio

Average DS3 BER: The number of DS3 brt errors over the
total DS3 btts transmﬁ!ed since the start of the test,

Current ratio

Current D83 BEH The number of BS3 bit errors over the
number of DS3 bits transmitted in the previous 2.25 sec.

ES

EFS

84

www.valuetronics.com

DS3 errored seconds: The number of seconds during
which at least one DS3 bit error cccurred (seconds are
counted begmnmg at test start).

DSS error- free secnnds The number of seconds during
which no 383 bit errors occurred.




DS3 Measurement Reference
Bit Error Measurements Screens 1, 2, and 3

DS3 Bit Errar Measurements, cortinued

Measurement  Description

%EFS Percentage of D53 error-free seconds: DS3 EFS
expressed as the percentage of the total number of
seconds in the test.

Sync ES DS3 synchronous errored seconds: The number of
seconds in which at least one DS3 bit error accurred
{seconds are counted heginning at the error occurrence).

SevES DS3 severely errored secands {SES): The number of
seconds during which the error rate was 109 or greater
{approximately 44,100 errors pes second or more for
framed modes, 44,700 for unframed).

B
£

Avail Sec DS3 available seconds: The number of seconds during
the test that were not unavailable (see below).

Unavail Sec DS3 unavailable seconds: The DS3 is declared
unavailabte after ten consecutive seconds of SES or LOP.
The DS3is declared available again after ten consecutive
seconds with no SESs or LOPs.

e Thrsh E-N DS3 threshold seconds: The number of available seconds
during which the bit error rate or P-bit error rate {which
g ever is larger) exceeded the indicated threshald. The
s thresholds correspond to the following values

{Framed/unframed): E-3 = 44,100/44,700; E-4 = 4,410/4 471},
E-5= 441/447; E-B = 44/44.

Dribbie D33 dribbling error seconds: The number of seconds in
which the error rate does not exceed 1079 {approximately
1 through 43 errors).

CSES3 D83 Consecutively severely-errored seconds count: The
number of SESs for which the previous two seconds wers
also SESs. This count is reset during LOS, LOF, and LOP.

Burst ES DS3 hurst error secands: The number of seconds in
which 100 or more bit errors occurred.

85
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D83 P-Bit Parity Measuremenis Screen

DS3 P-Bit Parity Measurements Screen

This screen displays a summary of DS3 scction parity (P-bit)
measurements.

Gt

LUk RBa
Avg Fatio?

oI M A v

Jount: DS3 P-bit parity error count: The nurmber of P-bit parity errors
that occurred since the beginning of the test.

Cur Ratio: D53 P-bit parity current bit error ratio: The number of P-bit
errors over the number of bits transmitted during the previous 2.25 sec.

Avg Ratio: 1)53 P-bit parity average bif error ratio: The number of P-bit
crrors over the number of bits transmitted since the beginning of the
test.

ES: D83 P-bit parity errored seconds: The number of seconds during
which at least one P-bit parity error occurred.

EFS: D53 Pbit parity error-free scconds: The number of seconds
during which no P-bit errors occurred.

YEFS: Percentage of DS3 Pbit parity error-free seconds: DS3 P-bit
EFS expressed as the percentage of seconds sinee the beginning of the
test,

8-6
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DS3 Measurement Reference
DS3 CP-Bit Parity Measurements Screen

DS3 CP-Bit Parity Measurements Screen

This screen displays a sunamary of DS3 path parity {CP-bit) results. This
screen is applicable in C-bit parity framing modes only.

Count: DS3 CP-bit parity error count: The number of CP-bit parity
errors that ocewrred since the beginning of the test.

Cur Batio: DS3 CP-bit parity current bit error ratio: The number of
CP-bit errors over the number of bits transmitted during the previous
2.25 sec.

Avg Ratio: DS3 CP-bit parity average bit exror ratio: The number of
CP-hit errors over the number of bits transmitted since the beginning of
the test.

ES: DB3 CIMbit parity ervored seconds: The number of seconds during
which at least one CIP-bif parity error cccurred.

EFS: D53 CPbit parity error-free seconds: The number of seconds
during which no CP-hit errors occurred.

%BEFS: Percentage of D53 CP-bit parity crror-free seconds: CP-bit EXFS
expressed as the percentage of seconds since the beginning of the test.

www.valuetronics.com
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1183 Frame Measurements Screen

D53 Frame Measurements Screen

This screen displays a summary of D53 framing error measuremoents.

1 DEE-D5E
DEZ Fram
Conrtr
Cur- Ratio!
Auwg Ratior

=
&

Me

Count: DS3 framing exrror count: The number of F1 and 10 bit, errors
that occurred since the beginning of the test.

Cur Ratio: D53 framing current bit ervor ratio: The number of Frhit
errors over the number of F-bits transmitted during the previous 2.25
5640,

Avg Ratio: DS3 framing average bit error ratio: The number of F-bit
errors over the nmumber of F-bits transmniitted since the beginning of the
test.

ES: DS3 framing errored scconds: The number of seconds during
which at least one F-hit error oceurred.

EFS: D53 framing error-frec seconds: The number of seconds during
which no F-bit errors occurred.

BEFS: Percentage of D53 framing error-free seconds: DS3 framing
EFS expressed as the percentage of scconds since the beginning of the
test.

8-8
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D&3 Measurement Reference
D83 FFCY Measurements Screen

DSS FICV Measurements Screen

This screen displays DE3 frame-format coding violation (FI'CV)
results.

it g Sl g )

HE Gt :

HE ES 5 A
NE ES B 5 Ei
HE ES C 5 ¢ d

NE Cnt: Near-end FFCV count: For M13 this is the number of - or
M-hit errors within an M-frame. For C-bit this is the number of F- or
M-bit crrors within an M-frame, or CP-bit errors in the following
M-frame.

FE Cnt: Farend FIFCV count: I'or M13 this measurement is not,
applicable. For C-bit. this is the number of FEBE-bit crrors (any of the
three FEBE bits not set to 1).

NE ES A: Near-end errored seconds, type A: The number of
one-second intervals with exactly one near-end FFCV and no near-end
OO0F or AlS events.

FEES A: Far-end ervored seconds, type A: The number of one-second
intervals with exactly one far-end FEFCV and no far-end OOF or ATS
events.

NE ES B: Near-end errored seconds, type B: The number of
one-second intervals during which 2 through 44 near-end FFCVs
occurred, and no near-end OQOF or ALS evenis occurred.

FE ES B: Farend crrored seconds, type B: The number of one-sccond
» YR

intervals during which 2 through 44 far-end IFI'CVs oceurred, and no

far-end QOF or AlS events occurred.

M

NE ES C: Near-end errored seconds, type C: The number of
one-second intervals during which more than 44 near-end FFCVs
occwrred, or at least one near-end OO or AlS events occurred.

FE ES C: Far-end errored seconds, type C: The mimber of one-second
intervals during which more than 44 far-end FI°CVs occurred, or at least
one far-end OOF or AlS events ocenrred.
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153 BPY Measurements Screen

D53 BPV Measurements Screen

This screen displays D53 bipolar violation (BPV) measurements.

Firnal:
HE L] ez FiiE
Coide hl

Cur Eatia
Aug Ratiod
LOVR Zec d

Count: DS3 BPV count: The number of bipolar violations that occurred
gince the heginning of the test.

Cur Ratio: DS3 BIPV current bit error ratio: The number of BPVs over
the number of bits transmitted during the previous 2.25 sec.

Avg Ratio: DS3 BI'V average bit crror ratio: The number of BPVs over
the number of bits transmitted since the beginning of the test.

ES: DS3 BPV errored seconds: The number of seconds during which at
least one BPV occurred.

EFS: DS3 BPVY error-free seconds: The number of seconds during
which no BPVs occurred.

%EFS: Percentage of DS3 BPV error-free seconds: DS3 BPV EFS
expressed as the percentage of seconds since the beginning of the test.

8-10
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DS3 Measurement Reference
0353 FEAC Monitor Screen

DS3 FEAC Monitor Screen

This screen displays the received DS3 far-end alarm and control
(FEAQC) codes.

Lirg: =

Last Rx Code: Last received FEAC alarm/status code: Displays the
toxt and six-bit sequence for the most recently received FEAC alarm or
status code. Does not display loopback control sequences.

Seconds Ago displays the elapsed time since the code was received, in
seconds,

Rx Sequence: Last received FEAC loopback control sequence:
Displays the iype of FEAC loopback code (Activate or Deactivate) most
recently received. Seconds Ago displays the elapsed time since the
sequence was received, in seconds.

Line: Lastline affected by loopback control sequence: Indicates which
line was affected by the most recently received FEAC loopback
sequence, for example DS1 #7, and so forth.

www.valuetronics.com
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BS3 £-Bit Monitor Screen

DS3 C-Bit Monitor Screen

This screen displays the binary state of the received DS3 C-Bits.

DSZ C-Bit Monitor
1 | Row @

R 2 1 1 | Fow &3
| Fow T

i s

A 1 or a0 is displayed for each C-bit on the receive signal.
¢ The third C-bit in row 1 (C3) is the FIRAC bit.

e Hows 2 B, 6, and 7 are used in various combinations to form
different data links. For more information sce Programmable
C-Dits, page 711

DS3 P-Bit and X-Bit Monitor Screen

This screen displays the binary state of the received D53 - and X-bits.

1 D53-053 < ; Finali S0:892:00.06
_ OEZ F and & Bit Mond tor
mled

Flig

A1 or a0 is displayed for each X-bit (message bits) and P-bit ( parity
bits) on the receive signal,
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DS3 Alarm Screens

DS3 Alarm Screens

The screens described in this section display alarm results for the DS3

signal. The alarms that are displayed on the screens are described in the
following table.

DS3 Alarm Definitions

Alarm

Description

AlS

Alarm indication signal: Declared when the received signal
is a repeating 1010... pattern (1 following the framing bit)
with valid framing and all C-bits set to 0. Signal must be
present for three consecutive one-second intervals.

idle

ldle signal: Declared when the received signal is a repeating
1100... pattern {11 following the framing bit) with valid
M-frame and M-subframe alignment and P-bit parity. Also,
the C-bits are set to 0 in M-subframe #3 and X-bits are both
setto 1.

nos LOP
g g

Loss of pattern synchronization: Declared when 240 bit
errors out of 1024 consecutive data bits. This alarm is
cleared when there are no pattern errors for 64 consecutive
data bits.

1.0S

Loss of signal: Declared after 128 or more pulse positions are
received with neither a positive or negative pulse. The alarm
is cleared when a pulse is received.

00F

&

Out of frame: Declared when the receiver cannot achieve
gither F-syne or M-sync frame synchronizatian. F-bit
synchronization is declared lost when the number of 100%
errored bit bursts exceeds 1020. M-bit synchronization is
declared iost when two out of three consecutive M-groups
are errored {an M-group is an MO, M1, M0 sequence; an
errared M-group is an M-group that is not set to 010).

FFM

Frame format mismatch: Declared when the received frame
format does not match the set's selected format, and np AlS
or OOF exists for three consecutive seconds. The alarm is
cleared when these conditions are not met for three
consecutive seconds.
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[}S3 Measurement eference
083 Alarm Screens

D53 Alarm Definitions, continued

Alarm Description

LCVA Line code viciation alarm: Declared when three consecutive
one-second intervals contain a LOS or a BPV error rate
greater than 44 errors per second {1"7). The alarmis cleared
when there is no LOS and the error rate is less than
44 errorsfsec for three consegutive seconds.

Blue Blue alarm: Declared when the received signal is a

repeating 1010. .. pattern {1 following the framing bit} with

valid framing. Signal must be present for three consecutive

one-second intervals.
DS3 Alarm & This screen displays counts of 1283 alarm seconds. An alarm second is a
Status Seconds one-second interval during which at least one 1S3 alarm of the
Sereen specified type occurred.
AN L

LOF Sec:
s

DS3 Alarm and This screen displays the current and previous occurrence of DS3
History Screen slarms. Like the froni-pancl indicator LEDs, the screen provides a

current status of the alarm (Alarm) and also indicates if the alarm has
occurred previously (Hist).

Final:

1 OEE~-D2% (D5E:
Higt Dez

052 Hlarm
(R

FFi
Eii:lF:
LOr: d
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NS3 Measurement Referenee
D353 Signal Measurements Screen

DS3 Signal Measurements Screen

This screen displays signal measurements for the DS3 signal.

Bx Hz: DS3receive frequency in Hertz: The recovered clock frequency
of the receive D53 data pattern.

Bx Pk V: D53 receive peak voltage: The receive signal level measured
in volts peak (Vpk). Accuracy is 1:5%.

Bx dBdsx: DS3 receive dBdsx level: The receive signal level measured
in decibels relative 1o a 1353 signal (0 dBdsx = (.48 Vpk). Accuracy is
+1 dB.

FXZ: DSI excess zeros: Shows ON when three or more consecutive
Zeros are received.

Mask: Displays ithe name of the selected pulse mask (see DS3 Pulse
Mask Configuralion, page 7-12) and indicates whether the received
pulse meets the mask specifications. This field displays one of the
following messages:

e Pass: indicates the pulse meets the specified shape.
e Fail: indicates the pulse did not meet the specificd shape.
e Unavail: indicates the pulse mask data is not available.

See D53 Pulse Musk Screens, page 8-18, for additional pulse mask
measurement information.
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Jditter Measurements Screen

Jitter Measurements Screen

fach measuremant is This screen displays jitter peak results for the selected receiver rate.
calculated for both wide band
and high-band jitter, The jitter { OEE-0SE COSEY
sut-off frequencies for 83 is OS2 Jitter
10 Hz to 400 kHz (wide-band) Current P-to-F (U1
_ i PiFA BTN
and 30 kHz o 400 kHz HE - eUIs
thigh-band). MAX Meg Peak Ul : s

Carrent P-to-P: Current peak-to-peak jitter: The sum of the positive
Jitter peak and the negative jitter peak for the most recent one-second
period. Displayed in unit intervals.

The BS3jitter mask is 5001 MAX P-to-P: Maximum peak-to-peak jitter: The sum of the highest

for wide-band and 0.7 for positive jitter peak and the highest negative jitter peak for the entire
high-hand. test duration. Displayed in unit infervais.

MAX Pos Peak: Maximum positive jitter peak: The greatest positive
jitter peak since the beginning of the test. Displayed in unit intervals.

MAX Neg Peak: Maximum negative jitter peak: The greatest negative
jitter peak since the beginning of the test, Displayed in unit intervals.

Jitter Hits and This screen displays jitter threshold and mask percentage results for
Mask Resulis the selected receiver rate.
Sereen

S1-8TE1 (D53) Finel: O005:100.83
) Jitter Wide-Bard High-Band

-Hit.s County e
Total Hits Time

The measurements on this display are described below. Each
measurement is calculated for both wide-band and high-band jitter.

Sea Jitter Threshold Hits Count: Indicates the total number of jitter hits (jitter hit
Configuration, page 73--3. threshold exceeded) since the beginning of the test.

Total Hits Time: Indicates the cumulative total of time, in seconds,
that the jitter hit threshold has been exceeded since the beginning of
the test.

MAX Fercent of Mask: Indicates the maximum peak-to-peak jitter
for the entire test period expressed as a percentage of the jitter mask.

8-16

www.valuetronics.com



DS3 Measurementi Beference
1153 Status Screen

D53 Status Screen

This screen displays the status of certain D53 signal parameters, similar
to the front-panel DS3 STATUS indicators.

I DEE-083 o
a3
Sigrals

1% Frm:
L-Bit Frm:

The displayed status parameters are described in the following table.

SONET Status Canditions

£ S —

S Status Condition  Description
iy Signal Signal present; Indicates ON when an 128 contiguous
a‘ pulse are received.
M13 Frm M13 frame synchronization: Indicates ON when F-sync

and M-sync have been found and at least 16 C11 (FID)
bits set to 0 were received during the previous 0.25
second.

C-Bit Frmi (-bit frame synchronization: Indicates ON when F-sync
and M-sync have been found and fewer than 16 C11
(FID) bits set to 0 were received during the previous
0.25 secona.

Pat Sync Pattern synchronization: Indicates ON when a valid
payload pattern match is detected for at least 64
consecutive bits.

_ X-Bit X-bit status: Indicates ON when both received X-hits
£ are setio 0.
idle tdle channel: Indicates ON when the received signal is
; arepeating 1100. .. pattern (11 following the framing hit)
i with valid M-frame and M-subframe alignment and

P-bit parity. Also, the C-bits are setto 0 in
M-subframe #3 and X-bits are both setto 1,
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153 Pulse Mask Screens

DS3 Pulse Mask Scereens

These screens display DS3 pulse mask measurements, based on the
shape of a received D53 pulse (binary 1). Both positive and negative
pulses can be measured (see Caplure Pulse Polarity, page 7-13).

1 DS3-DEZ DS Final:
by ive Fulge Mask: o
Fd Fits - Imbal:

Rize Time: - Ao
Fall Time: --  Width:
Pulse Mask tesit has nol been siarted s

Positive/Negative Pulse Mask: Indicates whether this screen applies
to the positive or negative pulse being evaluated. Mask indicates the
selected pulse mask specification (see Pulse Mask Type, page 7--12).

Tol: Displays the selected mask tolerance adjustment (sce Mask
Tolerance Adjustmend, page 7-13).

Pulse Fit: Indicates Pass if the received pulse fits the sclected pulse
mask and tolerance.

Rise Time: Indicates the calculated rise time of the received pulse, in
nanoseconds,

Fall Time: Indicates the caleulated fall time of the received pulse, in
nanoseconds.

Imbal: Indicates Pass when the ratio of the amplitude of the positive
received pulse and the amplitude of the negative received pulse meets
the specifications of the selected pulse mask. Polarity> must be set to
Pos + Neg, sce Capture Pulse Polarity, page 7-13.

Amp: Indicates Pass when the amplitude of the receive pulse is in the
range 360 to 850 millivolis.

Width: Indicates the width of the received pulse, in nanoscconds.

8-18
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Pulse Mask
Status Line

DS3 Measurement Reference
DS3 Pulse Mask Screens

The bottom line of the pulse mask results display indicates the status of
the pulse mask test. The status line indicates one of the messages
described in the following table.

Pulse Mask test has not been started: Indicates a pulse mask test
has not yet begun.

Acquiring Positive One Data or Acquiring Negative One Data:
Indicates the test set is acquiring a positive or negative pulse to
evaluate.

Done—Not Enough Isolated Ones: Indicates the pulse mask test
was canceled because a pulse could not be acquired, or a LOS was
detected. Pulse acquisition requires a sufficent number of isolated ones.
An isolaled oneis a one (pulse) preceded by at least two zeros {(non-
pulses) and followed by at least one zero.

Calculating Results: X% Complete: Indicates that all pulse
acquisitions are complete and that puise mask calculations are being
performed.

Positive Test Complete or Negative Test Complete: Indicates
pulse acquisition and calcuiations are done.

8--14a
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(152 Status Screen

D52 Status Screen

This screen displays the status of certain DS2 signal parameters, similar
to the front-panel STATUS indicators. This screen is only shown when
the payload is set to DS1 (the D52 signal is part of the DS to DS3
multiplex process). Fach status indicator shows ON if its condition is
present.

1 DS3-DS3 Dzl Firnal:
sz Status

WA Bits -

D=1 Fagl: -
El Payl: —
MiZ Loopback: - d

The transmit X- ssel X/A Bit: DS2 X-bit or A-bit status: Declared when the receive X-bit
on the Glohal lest Selups (D5 1-mapped D53 signals) or A-bit (El-mapped DS3 signals) is set to 1.
screen {see page 7161,

R

== 81 Payl and E1 Payl: D53 mapping type: Indicates the mapping
present on the receive 1S3 signal (DS1 or E1). Only only status
indicates ON at a time.

M12Z Loopback: D51 loopback request: Indicates a loopback request
for the selected D51 channel (uses the DS2 C-bits).
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D82 Alarm and Ristory Screen

DSZ Alarm and History Screen

This screen displays DB2 alarms. This screen is only shown when the
payload is set to D51,

DSl Final:
Flarm Hist

i
Dz
L
2
H

LO8: D52 loss of signal: Declared when 192 D52 bits are received set to
0. This alarm is cleared when a single DS2 bit is received.

OOF: DS2 out of frame: Declared when DS2 Fsyne or M-syne is
detected. Loss of D52 F-syne is declared when three F-bits out of 15 are
errored. Loss of D52 M-sync is declared when 2 M-bit sequences out of
three are errored.

This condition is cleared when D82 Fosyne or IYS2 M-sync is
reestablished. D52 [“sync is established when 15 consecutive,
error-frec F-bits are received. D52 M-sync is established when two
consecutive, error-free M-bit sequences are received.

AIS: D52 Alarm Indication Signal: Declared when an all-ones,
unframed DS2 signal is delected (the all-ones requires a 99.9% ones
density).
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DS3 Specifications
DS3 Interfaces

DS3 Interfaces

Note: For dual DS3 options installed in the instrument, additional DS3 TX and D83 RX
are installed on the rear-panel optional connector plate. The signal
specifications for these connectors are the same as for the front-panel.

LS
P

DS3 Transmitter Signals:

DS3 TX
DSX-3 Per CB119, ANSIT1X1 and TR-TSY-000499.
0.48 Vpk £1.2 dB. LBO = 450 ft simulated 728A cable.
High 0.91 Vpk £1.2 dB. LBO = none.
900 0.33 Vpk £2.0 dB. LBO = 900 ft simulated 728A cable.
Low 0.186 Vpk +2.0 dB. LBO = Flat loss from High fevel.
Line Code: B3ZS.
Impedance: 75 ohm +£5%; return loss >20 dB.
Connector: Accepts WECo 440. Optional WECo 368 or BNC. N
DS3 Receiver Signals:
DS3 RX
DSX-3 Automatic equalizer for 0 to 900 ft of 728A cable.
44.736 MHz £300 ppm.
Jitter tolerance per Bellcore TR-TSY-000009.
High 0.91 Vpk input signal, nominal.
Mon Up to 26 dB flat loss relative to nominal DSX-3 level.
Low 0.186 Vpk input signal, nominal.

Line Code: B3Z5.
Impedance: 75 ochm +5%.

Connector: Accepts WECo 440. Optional WECo 358 or BNC.

9-2
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DS3 Specifications
Data Link Interfaces

DS3 Drop Output  Signal = DSX-3: D53 dropped from higher rate signal.
DS3 DROP s Per TRTSY-000499,
» (.48 Vpk +1.2 dB.
* LBO = 450 ft simulated 728A cable.
Line Code: B3ZS.

Lo

Impedance: 75 ohm +5%; return loss >20 diB.

Connector: Accepts WECao 440. Optional WECo 358 or BNC.

DS3 Timing Internal: 44.736 MIIz +20 ppm.
DS3 TX CLK IN jack: Input DS3 signal. TTL levels, 50 ohm, BNC

connector.

Bit Error Output. DS3 ERR OUT: Provides a single pulse output for each D53 error
detected. TTL level, 50 ohm, BNC connector.

Data Link Interfaces

For data link port pinout information, see Data Link Interfaces,
page 27-4. For DS3 data link control information, see DS3 Datalink
Parameters, page 7-15.
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DS3 Specificatiors
Jitter Option Specifications

Jitter Option Specifications

D83 jitter measurement requires DS3 testing (E4480A-001 base unit or
Option UURR), Option UQP, and either Option UQN or 201.

Measurement DS3 Jitter Measurement per: TR-TSY-000499
Response Wide-band cut-off frequency: 10 Hz to 400 kllz

High-band cut-off frequency: 30 kHz to 400 kHz
Roll-off {per decade) below lower 3 dB point: >20 dB

Roll-off (per decade) above higher 3 dB point: =60 dB

Jitter

Measurements

Measurement Range Resolutian Accuracy

Maximum Peak Positive Jitter 0.1t0 6.0 Ul 0.1 Ul +5% of reading, +0.05 Ul.

Maximum Peak Negative Jitter  0.1t0 6.0 Ul 0. ul +5% of reading, £0.05 Ul.

Current Peak-to-Peak Jitter 0.1to 120 U1 DUl +5% of reading, +0.05 Ul

&ax Peak-to-Peak Jitter 0.1to12.0UI 01U +5% of reading, +0.05 UI.
Wideband Mask  Highband Mask

Percent of Mask 50Ut 0.1 Ul

Demodulated DMOD JITTER OUT jack: 50 ohm, BNC connector.

Jitter Output Scale = 100 mV/UT; range = 0 to 6 Vdc.

94
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053 Specifications

DS3 (44.736 Mbs) and DS2 Signal Formats

DS3 (44.736 Mbs) and DS2 Signal Formats

49-bit
Block

e Mgubframe
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DS3 Specifications

DS3 (44.736 Mbs) and DS2 Signal Formats

DS3 Overhead Bits

Bit M13 Format Function C-Bit Parity Format Function

X1/X2 Message hits. Remote alarm indication.

Fi/F0 Frame bits {F1=1; F0=0). Frame bits {F1=1; FO=0).

P1/P2 Parity bits Parity bits.

MO/M1 Multiframe bits {(M0=0; M1=1}. Multiframe bits (M0=0; M1=1).

C11 Bit-stuffing control/indication. AIC: Application identification channel.
[212' N: Reserved network application bit.
C13 FEAC: far-end alarm/control channel.
C41/C42/C43 FEBE: far-end block error indication.
Other C-bits DL: datalinks.

9-6
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0S1, DSG, and FT1 Network Testing
Set up for DS1 Testing

Set up for DS1 Testing

Exampie DSt Application

CERJAC 2 Far-end
Test Set Ds1 Loop

Y
/

DS1 testing features are available whenever the transmitter, receiver, or
payload are configured for DS1.

1. From the Main Menu press FIELD to select a testing mode.

2. Press MENU-down. The testing setup screen for the mode you
selected is displayed (this example shows Terminal testing
moaode).

TEFRMIMAL TESTIMG

Te Fate: M Pox Rater

Fauload: OEg

-
N
-y
S,
&
o
|
e
-

i

[
0
—

ect Tx and Fx Fates firgt
select pagload.

= ENTER o enter test mode,

z MEMU to return to Hain Menu.
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BS1, DSO, and Fi1 Network Testing
Set up for DS1 Testing

3. Use the FIELD and VALUE keys to set the transmitter {Tx Rate)
and receiver (Rx Rate) for your application. For Monitor and D&l
tests the transmitter and receiver are set simultaneously
(Tx/Rx Rate).

¢ [fyou are testing a DS1 that is the payload of a higher-rate signal,
set the transmitter and receiver as appropriate for that higher
e rate.

4. Next press the right FIELD key to select the Payioad parameter.
tise VALUE to set the payload as appropriate for your application.

* To test DS0 signals set Payload to DS0 (this step is optional).

» Remember that one of the transmitter, receiver, or payload must
be set to a DS1 selection,

5. Press MENU-down. The DS1 operation screen is displayed (see next
section).

Eiw

o
S A0

£
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[
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051, D8O, and FT1 Network Testing
Configure the DST Signal

Configure the DS1 Signal

= When you press MENU-down from the testing mode setup screen,
the test operation screen is displayed. Note that the screen may
appear differently depending on the test mode you selected.

1 051-051 <FT12 Final:
FT1 Measurement Summary
Bit:

Frame:

CRC:

Term e Tern

aha RFaterbingle

1. Use the FIELID and VALUE keys to set the transmit timing source
(TxClk), the framing format (Frm) and the line coding {Code).

2. Next use FIELD and VALUE to set the transmit signal level (Tx), the
receive signal level (Bx), and the termination mode (Term).

3. Use FIELD and VALUE to select a pattern (Data). For FT1 testing sct
Data to the FT1. Select a Progr pattern to use a custom bit
sequence. See Configure DSI/ET User Test Patterns, page 10-6,

e If you are testing a D51 signal dropped from a higher-rate signal, the
Tx, Bx, and Term ficlds do not apply and are not displayed.

e [fyouare testing a D51 dropped from a higher-rate signal, configure
the higherrate signal. See Configure Other Signal Paramelters,
page 10-11.

s Ifyou selected FT1 for the payload (Data), configure the FT'1
parameters. Sec Configure the FT'l Signal, page 10-7.

a  [fyou are testing D50 signals, configure the DSO parameters.
See Configure the DS0 Signal, page 10--8.

10-4
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0S1, 0SO, and FI1 Network Testing
Configure the ESF Datalink Message

Configure the ESEF Datalink Message

If you set the DS1 framing format to Exiended Superframe (IESEF), you
can set the message to be transmitted on the ESF datalink.

Frin ' {ER e

Dtz [aterSingle

1. From the test operation screen press CONFIG-right to display the
control screen menu.

2. Use FIELD to select DS1/E1 Patterns and press CONFIG-right.
The Programinable Patterns screen is displayed.

ERb Frogean
User 11 wibg

Uzer 21 wblln
o i Fat L
F‘r-.,:‘g F:' at 2
Fry s Fat
F‘l”"':“_;l Fat 9
F:'l,--, ,:,g (= 5 'f e
F:-i,-.,:,g Fat &

P
.
&

JE
T

2
T
fay]

2 bl

A

=

-
A

3. Use VALUE to select the datalink message.

4. Ifyou selected User 1 or User 2 for the datalink message, use
FIELD and VALUE to define the user pattern. Each bit can be set to
1or0.

When you finish editing, press CONFIG-right to return to the test
operation screen.

o
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057, D80, and FT1 Network Testing
Configure DS1/ET User Test Patterns

Configure DS1/E1 User Test Patterns

The 156MTS has six programmable test patterns for use in DS1 and E1
testing. To use the patterns, set Data> to a Progr sclection. Follow this
procedure to configure the six DS1 user test patterns.

Dods HHMT
1 &F

Tetin- I

1=

FaterSingle

1. From the test operation screen press CONFIG-right to display the
control screen menit.

ik ool |

2. Use FIELD to select DS1/E1 Patterns and press CONFIG-right.
The Programmable Patterns screen is displayed.

&I
7]
e
S
o
w»
L~
N,
4
s

1 B
ata
= 1i
£ egp
-1
’ 1 Fat
Fat
q Fat
Firoig Fat
Firaog Fat
Fraog Fat

Fach pattarn can be 2 through 3. Use FIELD and VALUE to select the individual bits in each pattern
24 bits long. Lengthen the and set them to binary 1, 0, or to a dot.

pattern by changing the first
dot to either a 1 ar a 0; shorten
the pattern by setting the last
pitin the pattern to & dot.

When you finish editing, press CONFIG-right to return to the test
operation screen.
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NS1, DSO, and FT1 Network Testing
Configure the FT1 Signal

Configure the FT1 Signal

Note: The Data> field must be set for FT1. See Configure the DST Signal, page 10-4.

1. The FF1 parameters are controlled from the Fractional T1 Setup
screen. Press CONFIG-right to call the control sereens menu.

. EPQI[
A

2. Use FIELD to highlight DSO/TS/Frac Setup and press
CONFIG-right twice to display the Fractional T1 Setup screen.

F

Ti Zedupd E

E‘% ’ } ] e ()
;.3 L DR 2R0 S S - S R e o 5 rh o e p p o o w
(=]

S

gr:" 3. Use VALUE to select the base rate for the fractional T1 signal. Set o]
Nx to either 64k or 856k (kilobytes). [ am

4. Next use FIELD and VALUE to select the DS0 channels of the DS1

L signal that make up the Nx64 or Nx56 signal (Seleet). Fach active
DS0 is represented by an asterisk; inactive DSOs are represented by
5 a dot.

5. Use FIELD and VALUE to select the payload for the FT'1 signal
(Data).

6. Press CONFIG-right to returm to the test operation screen.
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DS1, 0S0, and FT1 Network Testing
Configure the DSO Signal

DSG from Direct
DS1 Connection

Configure the DS0 Signal

This section describes how to configure the DS0 payload of a PS1
signal. There are two ways to configure the DS parameters, depending
on whether you are testing from a directly-connected DS! or from a
subrate DS1 carried on a higher-rate signal (See Set up for DS1 Testing,
page 10-2).

This procedure describes how to configure the DS0 payload of a DS1
signal that is connected directly to the test set (input and output at the
DS1 RX and TX jacks).

1. The DS0 parameters are displayed on the test operation screen. Use
FIELD to highlight Ins>.

=T e
TR ETS Do
Toie X0RES 166G Hz

h e
2
i3
()

2. Use VALUE to select the channel info which the transmit DSO is
inserted.

3. Next use FIELD and VALUE to set status of the other transmit DS0
channels of the DS1 signal.

4. Use FIELD and VALUE to select the channel number from which
the DSG is dropped.

=T

Finally, use FIELD and VALUE to set the transmit tone (Tone). This
parameter also allows you to transmit the VF signal applied at the
rear-panel VF IN jack.

* After you finish configuring the DS0 parameters, you are ready to
begin the test.

10-8
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. DDS1, D30, and FI'1 Netwark Testing
Configure the D30 Signal

DSO from Subrate  This procedure describes how to configure the DS0 payload of a
DS1 subrate D51 signal that is carricd on a higher-rate signal.

1. To enable DSO transmission on the subrate DS1 signal, you must set,
the DS1 Data> field to DSO. This example shows the test operation
sereen of a DS3-10-DS3 terminal mode test with a DS1 payload (DS
is available when the payload is set to DS1):

2. From the test operation screen, press CONFIG-right. The control
screens menu is displayed in the bottom half of the screen:

B
3. Press FIELD to highlight DBS3/TS/Frac Setup and then press
CONFIG-right. The DS0 Setup screen is displayed in the lower half
£ of the screen:

10-9

www.valuetronics.com




|
172 ]
wk
N
-
(72 ]
L=
f
=

D51, 0S0, and FT1 Netwaork Testing
Configure the DSO Signal

4. Press VALUE to adjust the setting of Data>. You can select a VF
tone, external VI signal, or a bit pattern.

5. Press FIELD to select Nx> and use VALUE to set the DS0 base rate.

6. Nextpress FIELD to select the Inss field and then use VALUE to set
the insert VI' channel number on the DS1 signal.

7. Press FIELD to select Drop> and use VALUE to set the drop
channel number. You can also select L to lock the drop channel to
match the insert channel.

8. Select Other> and use VALUE to set the remaining channels in the
DS1 signal.

9. Use FIELD and VALUE again to configure each ABCD Tx Signaling
bit to either binary 1 or 0.

10. When you have finished setting the DS0 parameters, press
CONFIG-right to return to the test operation screen. You can also
remain in the SO Setup screen and observe the effect of your
changes on the upper half of the display as you make them.

10-10
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Configure Other Signal Parameters

Configure Other Signal Parameters

If you are testing a DS1 signal that is dropped and inserted from a DS3
or SONET signal you must configure the mapping of the lower-rate
signals to the higherrate signals.

e
{He
Frel

s After you have set the DSI signal parameters (See Configure the
D81 Signol, page 104}, use FIELD and VALUE to set the
higher-rate signal parameters. This example shows a D51 carried in
an DS3 which is mapped to an 8TS-1 signal, which is in turn mapped
to an OC-12 signal.

e

=i T=Clk=int
R AT
TellksIng

1w, 1 Dhher

b b O

TEML Tallkrind

Note: For monitor tests, the transmit functions are not available {insert channel, stg).

1. Set Ins to select the transmit DSI channel on the DS3. Set Oths to
configure the remaining DS1 channels. Next set Drop ta select the
receive DS channel on the DS3.

2. Configure the DS3 signal by setting the transmit timing source
(TxClk), framing format (Frm), and X-bit status (XBit).

For §75-12 tests, you can 3. Set STS1: INS> to select the STS-1 signal onto which the DS3
change the STS-1 numbering signal is mapped.
g s scheme. See S15-12 {hanne! . _
v Numbering Scheme, page 3-3. 4, Set Other to configure the remaining STS-1s.
5. Next select Drop and choose which 8TS-1 is dropped from the
fu receive signal.
EAm
L
6. Set the transmit timing source for the higher-rate SONET signal
(STSN: TxClk>).
& 7. Set Scramble to activate or deactivate STS-N scrambling.
) ¢ After you finish configuring the D51 and higher-rate signal
o parameters you already to run the test. See Run the DS Test,
5
page 10-14.
ko
%‘ 10-1
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0S1, D50, and FT1 Network Testing
Loophack the Far End

Loopback the Far End

This section describes how to set up and transmit codes to activate and
deactivate loopback at the far-end equipment.

1. Select the loop code to be transmitted. Use FIELD to highlight the )
Erv/Alm:Type> ficld and then use VALUE to sclect DS1 LoopUp 2t
or LoopDn.

2. Next use FIELD and VALUE to st Rates> to the appropriate length
of time the code is to be transmitted.

3. Press CONFIG-right to display the Control Screens menu.

Pyl S U | L 3 are eres e
Fiobal Seitilrogs
Data Lirk
DoA-TEFr

VEl Fa:

4. Select DS1 Loop Codes and press CONFIGright again. The DS1
Loop Code Setup screen is displayed.

e I_'_l::H:_!‘F:I omder e ‘;:.l__.ii;:l

Ln:u::ai:jl{.}i‘"x [ [

Framing Dusrisriiel On

Oatbhang tERF 3

4
ISR

311 1
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Each pattern can be 2 through
16 bits long. Lengthen the
pattern by changing the first
dot to either a 1 or a 0; shorten

 the pattern by setting the last
bit in the pattern o a dot.

0S71, DSO, and FT1 Network Testing
Loophack the Far End

10.

11.
12.

Use FIELD and VALUE to configure the loop up and down code
parameters.

Select predefined loop codes or select a “Usr” code to use the
programmable codes.

Set Framing Overwrite to On or Off as appropriate for your test.

If you selected a “Usr” code in step 5, use FIELD and VALUE to
program the LpUp (loop up) and LpDn (loop down) user codes.

Tx> sets the code that the test set transmits. Rx> sets the code that
the test set monitors for on the input signal. Inband loop coes are
defined on the left side of the screen and out-of-band (for ESF) loop
codes are defined on the right.

When you have finished, use CONFIG-right to return to the test
operation screen.

To transmit the loop code, press the ERROR INJECT key.
The 166MTS transmits the currently selected loop code.

Verity that the far-end has looped back by observing the DS1
PAT SYNC and LOPAT indicators.

When loopback is successfully activated, PAT SYNC lights and the
LOPAT alarm LED goes off (the LOPAT history LED lights).

When the far-end is looped, perform any other testing you require.

To deactivate the loopback, set Err/Alm:Type> to D51 LoopDn
and press ERROR INJECT.

When the loophack is deactivated, the DSI PAT SYNC indicator
goes off and the red LOPAT alarm indicator Hghts.

www.valuetronics.com
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DS1, DSO, and FT1 Network Testing
Run the DS1 Test

Run the DS1 Test

After you have configured the DS1 signal, FT1 signal, and
higher-rate signal parameters you are ready to begin the test.

1. Press START to begin testing. On the first line of the display the
elapsed time begins to increment.

2. If you want to inject errors on the DS1 or FT'1 signal, use FIELD and
VALUE to set the appropriate Err/Alm Type and Rate. Press
ERROR INJECT to activate and deactivate error injection.

3. Press TROUBLE SCAN to view the Trouble Scan results screen. Any
detected errors or alarms will be shown here.

4. Use the RESULT keys to view different measurement screens in the
top half of the display. You may need to adjust the results level to
view more measurements (sce To Display More Measurement
Screens, page 1-10),

5. To end the test, press STOP.

10--14
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DS1, DSO, and FT1 Network Testing
Run an Automatic DS1 Drep Scan

Run an Automatic DS1 Drop Scan

: The 166MTS features an automatic test sequence that scans a DS3
- signal and analyzes cach of the 28 DS1 channels for framing and
pattern. The DS3 signal can be dropped from a higher-rate signal. This

section describes how to set up and run the DS1 Drop Scan sequence.
o For more informatien, See 057 1. Connect the signal to be tested. The signal must be a DS3 signal or a
Drop Scan Sequence, higherrate signal carrying DS3 signals.
e page 11-17. _
£ 2. Setup the background mode by configuring the test set as if you
were going to run a manual test. For example, set up an STS-1
monitor mode test with a channelized DS3 payload.

3. From the Main Menu, use FIELD to select DS3/DS1/ATM Scans &
Pointer Sequences.

T MALH MEHU

Higto Dot
F e g
PR Lres
Hond beviv Fe

Lir
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4. Press MENU-down. The Test Sequences menu is displayed.
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HFodntar In
HFointer
HP ot e
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D31, 0S50, and FI1 Network Testing

Run an Automaiic D51 Drop Scan

5.

L |
/2]
wmh
—
-
17¢]
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S
=

9.

Use FIELD to select DEE Drop Scan and press MENU-down. The
351 Drop Scan operation screen is displayed.

73]

%1 Drop Scan Firal

B A OF o ==

b
1
4

Sel Configurations Frem to mateh your application, For exampile,
if you are testing an STS-1 signal carrying channelized DS3 traftic,
you could select STS1-MON (DS3/1).

Next set Channel Scan Mode to exther Single (one scan) or
Continnous {repetitive scanning).

Press START (o begin the scan. The test set begins checking each
1351 on the D83 signal for framing format and pattern, and displays
the results on the appropriate display line.

The scan ends automatically in Single mode; press STOD to end the
scan in Continuous mode.

1016
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0S1, DSO, and FT1 Network Testing
Run an Automatic D50 Signaling Scan

Run an Automatic DSO Signaling Scan

The 156MTS features an automatic test sequence that scans a DS1
signal, analyzes each of the D50 channels, and displays the status of the
signaling bits for each channel. The DS1 signal can be dropped from a
DS3 signal.

1. Connect the signal to be tested. The signal must be a DS signal or a
DS3 signal carrying DS1 traffic.

2. Setup the background mode by configuring the test set as if you
were going to run a manual test. For example, set up an DS1
terminal mode test with a DS0 payload (see Set up for DS1 Testing,
page 10-2).

3. From the Main Menu, use FIELD to select DS3/DS1/ATM Scans &
Pointer Seguences.
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{151, DSO, and FT'1 Network Testing
Run an Automatic D50 Signaling Scan

b
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10.

Use FIELD to select Signaling Scan and press CONFIG-right. The
Signaling Scan operation screen is displayed.
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Set Configurations From to match your application. For example,
if you are testing A D51 signal carrying DS0 traffic, you could select
DS1-DS1 (DS0).

Next set Channel Scan Mode to cither Single {one scan) or
sontinuons (repetitive scanning).

Press START to begin the scan. The test set begins checking each
D50 on the D31 signal for the signaling bit status, and displays the
results on the appropriate display line.

Use the RESULTS keys to scroll through the displays of DSO
channels and their signaling bit status.

The scan ends automatically in S8ingle mode; press STOD to end the
scan in Continuous mode.
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081, 880, and FT1 Configuration Reference
D51 Setup Parameters

DS1 Setup Parameters

DS1 parameters are applicable when the transmiiter, receiver, or
payload is set for DS1 (or VT'1.5). Not all DS] parameters apply for
every test mode, but XS] setup parameters typically appear on the
screen similar to the following:

Code AR

Term s Tern

Transmit Timing DS1: TxClk> selects the DS1 transmit timing securce. This parameter
Source can be set as follows:

Int: Timing is from the 156MTS’s internal clock.
Ext: Timing is derived from the rear-panel DS1 TX CLK IN port.
Loop: Timing is derived from the receive or drop DS1 signal.

Ref: Timing is derived at the rear-panel DS1 REF IN,

<
&
==
—
|
(7]
]
e—
-

Note: [f DS1: Data> is set to Ext, the transmit timing is derived from the input signal.

11-2
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DS1 Framing
Format

Line Coding

Transmit DS1
Level

Note:

Note:

DS1, DSO, and FT1 Configuration Reference
DS1 Setup Parameters

DS1: Frm> sclects the transmit and receive DS1 signal framing format.
DS1: Frm> can be set to as follows:

SF: Superframe format {also called D4).
ESF: Extended superframe format.

SLC-96: SLC-Y96 format (also called TR8). Not available for V1.6
byte-synchronous modes.

Unfrm: Unframed format. Not available for VT1.5 byte-synchronous
modes.

MBLT: Mobile Both-Line Terminal format. This is a modified SF format
used by certain Ericsson switching equipment). Not available for VT'1.56
modes.

UnfTlec: Unframed T1C format.

SF/ESF: Auto-match mode. The test set analyzes the receive DS1 for
SF or ESF format, and sets the transmitier to match, Not available for
VT1.5 modes.

if DS1: Data> is set to Ext, the framing format is determined by the input signal.
If DS1: Data> is set to AlS, the transmitted signal is unframed regardiess of the

DS1: Frm> setting. Un VT1.5 signals, the AlS is transmitted as a VT path AIS.

DS1: Code> selects the line coding scheme as either AMI (alternate
mark inversion) or B8ZS (bipolar with eight-zero substitution}.

DS1: Tx> sets the DS transmit signal level at the DSI TX port. This
parameter is not available when the DS1 signal is the payload of a
higher-rafe signal. Tx> can be set as follows:

DSX1: DS1 cross-connect level, per TR-TSY-000499.

LBO -7.5 dB: Adds a line build out (LBO) 7.5 decibels attenuation
from the DSX-1 level.

LBO -15 dB: Adds an LBO of 15 dB from DSX-1 level.
LBO -22 dB: Adds an LBO of 22 dB from DSX-1 level.

213
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Receive DS1 Level

Termination Mode

DS1 Payload

DS1, DSO, and FT1 Configuration Reference
D31 Setup Parameters

DS1: Bx> selects the input level for the receive DS1 signal. This
parameter is not available when the IJS1 signal is the payload of a
higher-rate signal. Rx> can be set as follows:

DSX1: DSI cross-connect level. Equalized for 0 to 655 feet of cable.
Mon: Monitor level. 10 to 256 dB flat loss relative to DSX-1 signal.
ALBO: Automatic equalizer for 400 to 4000 feet of cable.

DS1: Term> sets the D51 RX port to either terminate (Term)} or bridge

(Bridge) the received signal. This parameter is not. available when the
DS1 signal is the payload of a higher-rate signal.

DS1: Data> selects the payload for the D51 signal. The choices for
DS1; Data> are described in the following table,

DS1 Paylead Selections {DS1: Data>)

Selection Description

(ARSS A quasirandom signal source comprising a 221 pattern
with a 14-zero constraint.

205-1 A 251 pseudorandom bit sequence {PRBS).
This is a six- stage PRBS generator with feedback taps at
stages b and b.

208-1 A 2%-1 PRBS. Nine-stage with feedback taps at 5 and 9.
271141 A 2"'-1 PRBS. 11-stage with feedback taps at 9 and 11.
2A15-1 A 2'5-1 PRBS. 15-stage with feedback taps at 14 and 15.
2420-1 A 2°%-1 PRBS. 20-stage with feedback taps at 17 and 20.
2A23-1 A 2.1 PRBS. 23-stage with feedback taps at 18 and 23.
All 0s Al binary zeros (not available in VT1.5 byte sync modes).
All Ones All binary ones pattern.

Alt 1/0 Alternating binary 1s and 0s pattern.

114
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BS1, DSO, and £T1 Configuration Reference
DS1 Setup Parameters

}S1 Payload Selections {(DS1: Data>), continued

Selection Descriptian

1ing A 12.5% ones density pattern, synchronized to the F-bit as
follows: F 0100 0000.
e 2in8 A 25% ones density patterm synchronized to the F-bit as

follows: F 0110 0000

3in24 A 12.5% ones density pattern, synchronized to the F-bit as
foHows: F 0100 0100 06000 0060 0000 0100.

Progr #1 —  User-defined pattern. See User-Programmable DS1/E1
Progr #6 Patterns, page 11-13.

AlS DS1 alarm indication signal: an unframed ali-ones signal that
overrides the D81: Frm> setting. In VT1.5 this is transmitted
as a VT path AlS {all-ones in the V1 and V2 bytes).

Ext A signal applied at the front-panel DS1 RX port is used as the
transmit DS1. The received timing and framing override
DS1: TxClk> and Frm>. This selection is available only when
the DS1 signal is the payload in a higher-rate signal.

E‘;:ji Passthru The receive DS1 signal is passed through to the transmit BS1

port as-is {line code violations are corrected). Errors can be
e injected on the pass-through signal, except in monitor mode.
. 55 Octet This is atso known as the Daly pattern. Framing does not

overwrite the pattern. The pattern bit sequence is as foliows:

10006000 10000000 100060000 10000000 10000000
10000000 56000001 10000000 10000000 10000000
10960000 10000000 10000000 11000000 10000000
10060000 10000000 10003005 11100000 10006000
10000000 10000060 10000000 10101010 10101010
10101010 10181070 61010101 61010101 01010103
01010101 10080060 10000000 10000068 10000000
10006000 10000000 13111111 11111111 T4
T 1111111 11111111 06000001 10000600
G 00000001 10000000 06600001 10000000 BOBODGOT
e 10000000 G0000001 16000000 00800001 10000000

Live No pattern. The receiver does not try to synchrenize to a
pattern. The transmitter sends the last-selected pattern.

www.valuetronics.com
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Insert DS1
Channel

Other DS1
Channels

Drop DS1 Channel

DS1 Drop & Insert
Channel

0S1, DSO, and FT1 Configuration Reference
DS1 Setup Parameters

DS1 Payload Selections (D51: Data>), continued

Selection Description

Bso DS0 traffic. The DS1 carries DSO channels. See DS0 Setup
Parameters, page 11-10.

FT1 Fractional T1 traffic. The D81 signal carries subrate traffic
made up of N number of DSQ channels. See FT7 Setup
Parameters, page 11-4.

DS1: Ins> selects which DS1 within a DS3 signal is used for the
transmit DS1. DS1: Ins> can be set from 1 through 28. This parameter
is only applicable when the D51 is the payload in a higher-rate signal.

DS1: Other> sets the payload for the other DS1s (that are not selected
by Ins>) on the DS3 transmit signal. Others is only applicable when
the DS1 is the payload in a higher-rate signal, and can be set as follows:

Same: Fills the DS1s with the same payload as the selected Ins> DS
Inv: Sets the DSls to an inverted version of the Ins> DS1 payload.
AlIS: Fills the remaining DS1s with a DS1 alarm indication signal (AlS).

This field is labeled “Oths” in SONET tests with DS3/DS1 payloads.

DS1: Drop> selects which DS1 within a DS3 signal is used for the
receive DS1. DS1: Drop> can be set from 1 through 28 or to L (locked
to match the Ins> channel)}. This parameter is only applicable when the
D51 is the payload in a higher-rate signal.

Note that the front-panel DS1 DROP jack provides the selected DS1
signal dropped from the DS3.

This parameter is only available for drop and insert mode (D&]I) tests.
The D&I> field simultaneously sets the DS1 insert and drop channels to
the same number. D&I> can be set from 1 through 28. This paramecter
is only applicable when the DS1 is the payload in a higher-rate signal.

Note that the front-panel DS DROP jack provides the selected DS1
signal dropped from the DS3.

11-6
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DS1, BSD, and #11 Configuration Reference
Additional DS1 Setup Parameters

Additional DS1 Setup Parameters

DS1 Block Size DS1 Block Size sets the DS1 information block size for applications
involving block transfer protocols {(such as video telephony).

Note: The DS1 Block Size value is used for E1 block measurements too.

This parameter is located on the Auxiliary Test Setups screen:

¢ Select Setup System Parameters from the Main Menu and
press MENU-down.

» Next select Auxiliary Test Setups and press MENU-down.
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\
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052 Tu-ibit: 4] [
. 3
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DS1 Block Size can be set from 2Kbit through 8Kbit (kilobits). The
block size is used to compute block error measurements (see S1
Block Evror Measurements Screen, page 12-6).

) _ DS1 Alarm Delay  You can set a DS1 alarm hold-off peried to delay the declaration of DS1
h LOP (loss of pattern) and OOF (out of frame) alarms.

o DS1 LOP & OOF Hold-off: Scts the length of time alarms are

b delayed. This can be set from 0.0 (no delay) to 9.9.

DS1 Jitter Hits For information on setting the jitter hits thresholds, see Jitter
Threshold Threshold Configuration, page 23-3,
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DS1 and DSO Error and Alarm Injection
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Note:

DS1 and DSO Error and Alarm Injection

The following type of error can be injected when the transmitter or
payload is set for DS1 or VT1.5. The rates for each selection are Single,
1.0E-2 through 1.0E-9, Burst, Continuous, and Off.

For information on injection rates, see Abgut Error Injection Rates, page 27-7,

DS1 Data: Generates data bit errors before the CRC is calculated, so
no CRC errors are generated.

DS1 Dat, CRC: Generates combined data bit errors and CRC errors by
erroring the data bits after the CRC is calculated.

DS1 Frame: Generates DS frame bit errors. For SF and SLC-96
formats, the F, bits are errored. For ESF format, the FPS bits are
errored.

DS1 BPV: Generates bipolar violations in the DS1 data. For BSZS
coding, BPVs causc data bit errors as well.

DS1 Yellow: Generates a Yellow alarm condition on the transmit DS1
using DS0 bit 2 in SF format, or an alternating 00 FF (hex) pattern in the
facility data link for ESF format.

DS1 LoopUp: Generates the currently defined DS1 loopback activate
code. See DS Loop Codes, page 11-14.

DS1 LoopPn: Generates the currently defined DS1 loopback
deactivate code. See DST Loop Codes, page 11-14.

DS1 Idle: Generates a DS1 1dle/CDI (customer defect indication)
signal. This is the pattern 0001 0111 on all 24 timeslots on the DS1. For
ESF, a Yellow alarm is also sent on the datalink.

DSO Data: Generates data bit errors on the selected DS when
DS1: Data> is set to DS0 and DSO Data> is set to a pattern.

11-8
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DS1, BS0, and FI1 Configuration Reference
FT1 Setup Parameters

FT1 Setup Parameters

FT1 parameters are applicable when the DS1 payload (Data>) is set for
FT1. FI'l parameters are accessed by selecting DSO/TS/Frac Setup
from the Control Screens menu and pressing CONFIG-right twice. The

g Fractional Tt Setup screen appears as follows:
B
Fraction T Setupe
l{":‘;;‘\ %'.I":“ ’- ey
! | ! ! [

et
i T
b

[ 250 S SRR B S B Re M ThE Rpe EETLES M baS M N S S W R N

o 3]
e it

FT1 Base Rate Nx> selects the base rate for the I'T'1 signal. The base rate is the rate of
a single DS0 channel. Nx> can be set to 64k (64 kbs) or 56k (56 kbs).

wenam

Note: This selection also sets the Nx> setting on the DS0 Setup screen.

E_@ Selected DSO Select> determines which DS0s are used to generate the FT1 signal. A

Channels channel set to “#” is inchuded in the FT1 signal. A channel sef to “. " is
not included in the FT'1 signal.

E-ﬁ Channels that are not selected are transmitted as all-ones.

E
]
e ]
(7]
=
—
F
7]
a

FT1 Payload Data> selects the payload for the FT'l signal. The data is distributed
across the entire FT1 signal, even if the DS0s that make up the FT1 are
not contiguous. The payload choices for Datas include the following

oo (see DS Payload, page 114, for a description of each payload):

* QRSS

¢ PRBSs (276-1, and s0 on)

o All O0s or All 1s
* Alt 1/0
e 1in8,2in8,0r3in 24

¢ Progr #1 through Progr #6

s 55 Octet

5
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E
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DS0 Mode
Implementation

Insert DS0O
Channel

Other DSO
Channels

0S1, DSO, and FTt1 Cenfiguration Befercnce
NSO Setup Parameters

DS0 Setup Parameters

D50 setup parameters are applicable when the Payload is DSI or DS0.

There are two ways that DS0 parameters are displayed. When the DS0
traffic is carried in a D51 signal connected directly to the test set, the
DS0 parameters appear similar to the following:

l=i F =1 T FE L
FrmsEF Eogudtes S L
Tl It Term=Term
pear Insdf OtheriSaws Do > 1

Tores *0RS 1884 Hz

)
»

When the DSO traffic is carried in a DS1 that is the payload of a
higher-rate signal, the DS0 parameters are accessed by selecting
DSO Control from the Control Screens menu. The DS0 Setup screen
appears as follows;

RERAE pd

Ins>l Oop
Ciher 2EZame CUF Tone Onlygs

Tx Signaling:  H:>1 Bri Cx1 D2l

DSO: Ins> selects which DS0 within a DS1 signal is used for the
transmit DS0. DSO: Ins> can be set from 1 through 24.

DSO: Other> sets the payload for the other DS0s (that are not selected
by Ins>) on the DS1 transmit signal. Other> can be set as follows:

Same: Fills the DS0s with the same payload as the selected Ins> DS0.
All Ones: Sets the DS0s to an all-ones pattern.

Passthru: The DSO payloads are retransmitted as received.

1110
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Drop DSO Channel

DS0 Drop & Insert

Channel

DS0 Base Rate

DS0 Payload

DS0 Setup Screen
Data>

Note:

DS1, DSO, and FT1 Configuration Beference
DS0 Setup Parameters

DSO: Drop> selects which IS0 within 2 DS1 signal is used for the
receive DS0. DSO: Drops> can be set from 1 through 24. On the DS0
Setup screen, Drop> can also be set to L, which locks the drop DS0 to
match the insert DS0 (L is not available for monitor mode tests).

This parameter is only available for drop and insert mode (D&]) tests.
The D&I> field simultaneously sets the DS0 insert and drop channels to
the same number. D&I> can be set from 1 through 24.

Nx> selects the base rate for the DS0 signal. Nx> can be set to 64k

(64 kbs) or b6k (56 kbs).

This selection also sets the Nx> setting on the Fractional T1 Setup screen.
The DS0 payload is set by one of two parameters, depending on the DS
test mode (see DSO Mode Implementation, page 11-10).

On the DSO Setup screen, Datas sets the DS payload as described in
the following table.

DS0 Payload Selection (Data>)

Selection Payload Description

1004Hz These four selections apply a test tone at the indicated
1012Hz frequency {in Hertz). Not available for monitor test modes.
1020Hz The 2010 Hz tone is transmitted at —12 dB.

2010Hz

Tone Monitor modes only. Sets the receiver to expect an input tone

on the drop signal.

Ext VF Transmits a VF signal applied at the rear panel VF IN jack. Not
available for manitor test modes.

QaRSS Quasirandom Sequence Signal. Transmits a quasirandom
signal.

271 PRBS. A pseudorandom bit sequence of length 22 £-1 where £
is the exponent. For example 2°8-1is a 2°-1 PRBS.

All 0s All binary zeros pattern {not avaitable in VT1.5 byte sync
modes).

All1s Ail binary ones pattern.

11-1
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Test Configuration
Sereen DSO: Tones»

Transmit DSO
Signaling

0S1, BSO, and FT1 Configuration Reference
DSO Setup Parameters

NS0 Payload Selection (Data>), continued

Selection Payload Description

Alt1/0 Alternating binary s and Os pattern.

lind A 12.5% ones density pattern, synchronized to the F-bit as
followvs: F 0100 0000

2in8 A 25% ones density patterm synchronized to the F-bit as
foltows: F 0114 0000

3in24 A 12.5% ones density pattern, synchronized to the F-bitas
follows: F 3100 0100 0000 0800 0000 0100,

Prog#1 — User-programmable patterns. Transmits the corresponding

Prog#6 user pattern (see User-Programmable DS1/E1 Patterns,
page 11-13}.

55 Oct Transmits a specific repeating 55-byte pattern, also known as

the Daly Pattern.

DATA-LINK- Transmits the data applied at the rear-panel
RS232 DATALINK RS-232 port.

On the test configuration screen (for direct DS1 signais) DS0O: Tone>
sets the DS0 payload as follows:

DRS 1004 Hz: Transmits a Digital Reference Signal of 1004 Hertz.
DRS 1012 Hz: Transmits a Digital Reference Signal of 1012 Hertz.
DRS 1020 Hz: Transmits a Digital Reference Signal of 1020 Hertz.
External VF: Transmits the signal applied at the rear-panel VF IN port.
The Tx Signaling: ficelds on the DS0 Setup screen set the binary status
of the transmitted ABCD signaling bits of the selected insert DS0. Each

bit (A>, B>, C>, and D>) can be set to either 1 or 0. C> and D> are
applicable only in ESF format.

1112
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DS1, DSO, and FT1 Configuration Reference
User-Programmable DS1/E1 Patterns

User-Programmable DS1/E1 Patterns

The user-programmable DS1/E1 data patterns are accessed by selecting
DS1/E1 Patterns on the Control Screens menu and then pressing
CONFIG-right. These patterns are used when the DS1, El, or DS0
Data> field is set to a Prog #.

The DSI/E] programmable pattern configuration screen appears as
follows:

- —
el B B

1T

-
Ll

The Prog Pat # fields represent the bits in each of the DS1/E1 user
patierns. Each bit can be set to 1, 0, or to a dot. A dot represents an
unused bit position and is not transmitted. Pattern length can be from 2
through 24 bits, and is defined by the number of bits set to 1 or (1.

The pattern is transmitted with the most significant bit following the
frame bit (for pattern lengths that divide evenly into 192).

11-13
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0351, DSO, and FT1 Configuration Reference
DS1 Loop Codes

Loop Up and Loop
Down Codes

DS1 Loop Codes

Loop codes arc transmitted by setting Err/Alm:Type> to DS1 LoopUp
or DS1 LoopDn. The transmitted loop up or loop down code is
configured on the DS1 Loop Code Setup screen. To access this screen,
sclect DST Loop Codes from the Control Screens menu and press
CONFIG-right.

[:5:5;1 LI:I!:IF:I E::I:!l:}e E;E-'ti_l?:l

Llj :jf:_l L_lr_fl 3:: Cuje .
LewopDr Qoder Inbaced Lics [25U01 1080
Framing Guereritel On

Do Doacde Ditbhand EsF
Lpddas T SIETE
miiiea

LoopUp Code selects the code transmitted when Err/Alm:Type> is
set to DS1 LoopUp. LoopDn Code selects the code transmitted when
Err/Alm:Type> is set to DS1 LoopDn. These fields can be set as
follows:

Inband Line [CSU] (10000): In-band line loop code: repeating 5-bit
sequence (10000) typically used by CSUs.

Inband Ntwk [NIU] (11000): In-band network loop code: repeating
5-bit sequence (11000), typically used by NIUs.

Inband 4bit (1100): In-band 4-bit loop code (repeating 1100
sequence).

Inband Usr: In-band user-defined loop code. The code defined for
Inband LpUp:Tx> (loop up) or Inband LpDn:Tx> (loop down) is
transmitted when this is selected.

Outband Line [CSU] (000111): Out-of -band line loop code: six bit
code transmitted in the ESF facility datalink; typically used by CSUs.

Outband Ntwk [NIU] (401001): Out-of-band network loop code: six
bit code transmitted in the ESF FDL; typically used by N1Us.

www.valuetronics.com
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DS1, 080, and FE1 Configuration Reference
DS1 Loop Codes

Outband Pyld (001010): Out-of-band payload loop code: six bit code
transmitted in the ESF FDL. This type loops only the payload of the
signal.

Outband Usr: Out-of-band user-defined loop code. The code defined
for Qatband LpUp:Tx> (loop up) or Outband LpDn:Tx> (loop down)
is transmitted when this is selected.

Framing Overwrite sets whether the transmitted loop code writes
over the DS1 framing. On means framing is overwritten; Off means
framing is not overwritten.

There are two sets of use-defined loop codes:
LpUp: The codes used for loop activation.

LpDn: The codes used for loop deactivation.

For in-band loop codes {codes transmitted in the payload portion of the
D851 signal) each user-defined loop code has a Tx and an Rx bit
sequence:

Tx: This is the bit sequence that is transmitted when ERROR INECT is
pressed.

Rx: This is the bit sequence for which the 156MTS monitors on the
received signal.

Each code can be set from 2 through 16 bits long. Each bit can be set to
either 1 or 0. Unused bits are set to a dot.

Out-of-band codes are transmitted and received in the facility datalink
(FDL) of Extended Superframe (ESF) formatted signals. Each code is
six bits long, and is transmitted as part of a 16-bit sequence, as follows:

Obbbbbb0 11111111

where bbbbbb is the six-bit code.

11-15
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D51, B89, and FT1 Configuration Reference
D$1 Data Link Parameters

DS1 Data Link Parameters

Selecting Data Link Control  The Data Link Control screen configures the functionality of the
from the Control Screens menu rear-panel data link ports.
displays the Data Link Control

screen. ats Link Conteal

-
AR

LANEAX]

Harndset xMHone
o Pass—Thisa 201 7
GU-12 APS Pass-Theas07 1

Selection of data link inseri or passe
thira abwowe cuerrides peogeammed g le
wvalues,

Note: Forinformation on other data link rate uses, see SONET Datalink Control
Parameters, page 3-18 or D83 Datalink Parameters, page 7-15.

Rear-Panel RS-232 RS232> configures the rearpanel DATA-LINK RS-232 interface in both
Data Link Port the transmit and receive directions. The choices for XS] are as follows:

Lid/08a/isa

None: The RS-232 data link interface is disabled.

DS1 ESF or SLC-96 Data Link: The transmitted data on the DS1
data link channel (ESF or SLC-96 formats) is derived from the RS-232
data link port. Received data from this data link is transmitted on the
port’s output.

DS0 Data: The transmitted DS0 data on the DS1 signal is derived from
the RS-232 data link port. Reccived DS0 data is output on this port.

Note: The remaining data link parameters on this screen apply only for SONET rate
testing. See SONET Datalink Control Parameters, page 3-18.

11-16
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051, DSO, and FT1 Configuration Reference
{15t Orop Scan Sequence

Drop Scan
Configuration

Scan Mode

DS1 Drop Scan Sequence

The DS drop sequence scans the 28 DS1 channels of a 1S3 signal one

at.a time. The I)S3 signal can be an electrical signal at the DDS3 RX port,
or it can be dropped from an §T5-1, OC3, or OC-12 signal. The DS1 drop
scan setup and results screen appears as follows:

051 Drop Scan Fimsl:
HH

e

%
e

-
g
-

41

Configuaratio "

ik Hende

The Cornfigurations From: field selects the test mode that is used for
the D51 drop scan sequence. The configuration that was last set-up for
the selected mode (the background mode) is used for the test sequence.
The modes are listed in the following table. The modes available depend
on the configuration of your test set.

351 Drop Scan Sequences Configurations From Selections

DS3-MON (DS1) NS3-DS3 (DS STS1-MON (DS3/1)

0C3-0C3 (DS3/1) 0C3-MON (DS3/1)

Channel Scan Mode> selects the method used to control the DS1
scan,

Single: The 28 DS1s arc scamed and then the sequence ends,

Continunous: After each scan of the 28 DB1s is performed, the scanis
repeated.

1 ?ff'li?
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081, 0S0, and FT1 Configuration Reference
DS1 Drop Scan Sequence

Drop Scan Results The results of the DSI drop scan are displayed on the top half of the
display. Each channel is listed, along with its detected status. The
RESULT keys scroll through the channel list screens.

After cach DSI is analyzed, one of the following is displayed for that
channel:

No Signal: No detectable signal. Either no DS3, or no DS1 traffic
present on the DS3.

AlS: Alarm indication signal detected on the DSI.

No Frame: The framing format as set in the background mode was not
detected on the DS1.

Frame: The D51 framing format as set in the background mode was
detected, but without pattern synchronization.

Frm & Pat: Both DS1 frame format and pattern were detected, as
selected in the background mode.

L14/0Sa/1sa
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DS1, DSO, and FT1 Configuration Heference
DS0/Timesiot Signaling Scan

Signaling Scan

Configuration

Scan Mode

Signaling Scan
Results

DSO/Timeslot Signaling Scan

The DSO/TS signaling sequence scans the 24 DS0 channels of a DS1, or
the 31 TS (timeslot) channels of an E1, and reports the signaling bit
status, The D51 or E1 can be directly connected at the DS1/EL RX port,
or it can be dropped from a D53. The signaling scan screen appears as
follows:
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The Configurations From: ficld selects the test mode for the
signaling scan sequence, using the configuration that was last set-up for
the selected mode (the background mode). The modes are listed in the
following table.

Signaling Scan Sequences Configuratinns Fram Selections

DS1- MON {DSO) E‘l MON (TS! DS3-MON (DSB)

D81~ DSI {D50) E‘E E'i (TS} DS3-MON (EV/TS)

Channel Scan Mode> sclects whether the DS0/TS scan repeats:
Single: The 24 D50s are scanned and then the sequence ends.
Continuous: After all channels are scanned, the scan is repeated.

The results of the signaling scan arc shown on the top half of the
display. Each channel is listed, along with the status of its signaling bits

{either 1 or 0). The C and 1) signaling bits are only applicable to DS1
ESF format and E1 CAS (30-channel} format signals.

1119
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DSt, DSO, and £T1 Configuration Reference

11-20

www.valuetronics.com



12

DSY indicators  12-2

D51 Measurement Summary Screen  12-3
DS1 Bit Error Measurement Screens  12-4
DS1 Block Error Measurements Screen  12-6
- [DS1 CRC-6 Error Measurements Screen  12-7

DS1 Frame Error Measurements Screen  12-8

ra DS1 Combined Frame and CRC Errors Screen  12-9

=
P

DS1 BPV Measurements Screen 1210
D81 Slips Screen 12-11

D51 Idie/CDI Detection Screen 12-12
DS1 ESF Datalink Display Screen  12-13

DS1 Loop Code Dhisplay Screen 12-13

DS1 Signal Measurements Screen 12-14

Jitter Measurements 1215

DS1 Alarm Screens 12-16

DSI1 Status Screen  12-18

-
S
&
/0]
(o
S
N
N
(=]

.- DS0 VF Measurements Screen 1219
DS0/TS Bit Error Measurements Screen  12-20

FT'1 Measurement Summary Screens 12-21

FT'1 Bit Error Measurement Screens  12-22

Bt
bl
N

DS1
Measurement
Reference

&

www.valuetronics.com



051 Measurement Reference

D31 Indicators

DSI1 Indicators

DS1/E1 m
HIST ALARMS  DS1 STATUS ET SPATUS
O Ouos QODS185I6  OETSIG
QO QOOF QDSICSG (O TS0 SYNC
QO OQ~s O SESYNC O TS16 SYNC
O OYEL O ESE SYNG O CRC SYNC
O OLOPAT  QPATSYNCG () PAT SYNC
O OCcoFA O BRZS O HDB3

O ERRORS (O ERRORS

DS1 Alarm and Status Indicators

Indicator

Description

HIST/ALARMS

LOS

Loss of DS1 {or E1} signal.

Q0F

Out of frame.

AIS

DS1{EY) alarm indication signal.

YEL

DSt Yellow alarm; (E1 Remote alarm).

&I
7]
ek
S
L |
72 ]
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LOPAT

Loss of pattern.

COFA

DS1 Change of frame alignment.

DSt STATUS

081 816G

Valid DS1 signal detected.

DS1C SIG

Valid DS1C signal detected.

SESYNC

Valid Superframe (SF)} format detected.

ESFSYNC

Valid Extended Superframe (ESF} format detected.

PAT SYNC

Receiver synchronized with test pattern.

B8ZS

D51 B8ZS zero substitution codes detected.

ERRORS

D51 error detected.

12-2
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051 Measurement Reference

051 Measurement Summary Screen

For each screen, an “s”
indicates Summary resuits
level and a "d” indicates Netail
level. See To Display More
Measurement Screens,

page 1-10.

Sec Ago shows tha fime
glapsed since the {ast error, in
seconds.

D51 Measurement Summary Screen

This screen displays an overview of DS1 error measurements.

I DEl-0EL cbSis Firmal:

b5l Measurensnt Sunmnary

— e

Bit: DS1 bit error count: The number of errored bits (fransmitted at
one level, but received at another),

Frm: DS1 frame error count: The number of framing bits received in
error. The framing bits arc F, ox ¥, (for SF format), FPS bits (ESIF), and
I (SLC-96).

SRC: DS1 CRC-6 ervor count: The number of ESF CRC-6 ficlds that are
received in error.

BEY: D51 bipolar violation count: The number of D51 BPVs, A BPV is
the oceurrence of two consecutive pulses of the same polarity (unless
the pulses are part of a B82S zero-substitution code).

D5} Drop Hz: Drop D51 frequency: The frequency, in Hertz, of the
D51 signal dropped from a higher-rate signal. This measurement is only
displayed when testing higher-rate signals carcying DS1 subrate traffic.

12--3
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NS1 Measurement Reference
DS1 Bit Frror Measurement Screens

DS1 Bit Error Measurement Screens

1 051051 Ozl
01 Bit Error Measur l—*i’m—'Ht'-
Ereor Dounts
Current Ratiod
A mge Fatio:

d
i
d
1 051051 <05t Fimal:
=l Eﬂ B o ¥1r:-a:s.4r"-r:arrwz~ﬂ 2
E- 1
- E & ]
i B~ Bur=t ES:
Thirst E- d

D51 Bit Error Measurements

114/080/1SQ

Measurement  Description

Error Count The total number of DS bit errors detected.

Curreni ratio Current DS1 BER: The number of DS bit errors over the
number of D81 bits received in the previous 2.25 seconds.

Average Ratio  Average DS1 BER: The number of DS1 bit errors over the
totat DS1 bits received since the beginning of the test.

ES DS1 errored seconds Number of secands with at least
one DS1 bt error, LOP, or LOS {seconds are counted from
test start) Seconds during which a LOS are not counted.

EFS DS! errof- free seconds: The number of seconds during
which no DS‘i bit errors occurred.

%BEFS F‘ercentage of DS1 error-free seconds EFS expressed as
the percentage of the total number of seconds in the test.

12-4
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DS1 Measurement Reference
081 Bit Error Measurement Screens

DS1 Bit Error Measurements, continued

Measurement  Description

sy

SevES DS1 severely errored seconds {SES): The number of
seconds during which the error ratio was 107% or greater.

sy
)

ot
i
Eeawsl

Sync ES D381 synchronous errored seconds: The number of
seconds in which at least one DS1 bit error occurred
P {seconds are counted beginning at the error occurrence).

Avail Sec D31 available seconds: The number of seconds during
the test that were not unavailable (see below).

Unavail Sec 0DS1 unavailable seconds: The 081 is declared
unavailable after ten consecutive seconds of SES or LGP.
The DS1is declared available again after ten consecutive

seconds with no SESs or LOPs. h

Degrad Min DS1degraded minutes: The number of 60-second - E

g“ intervals during which the available seconds and biterror [ e ]
e counts are both greater than zero, but do not exceed the (/0]
SES threshold; or, the number of 60-second intervals o}

during which the available seconds and CRC error counts ::
E‘& are both greater than zero but less than 320. The (7,
a

80-second intervals do not need to be contiguous.

Thrsh E-n DS1 threshold seconds: Number of available seconds
during which the bit or CRC error rate (whichever is
larger} exceeded the threshold. Thresholds correspond to
the following values {framed/unframed): E-3 = 1,536/1,544;
E-4 - 154/154; E-5 = 15/15; E-6 = 2/2,

£ -
£
i
*

Dribble BS1 dribbling error seconds: The number of seconds
during which the error rate is greater than 1, but does not
exceed 10°% (between 1 and 14 errors).

CSES D81 Consecutively severely-errored seconds count: The
number of SESs for which the previous two seconds were
also SESs. This count is reset during LOS, LOF, and LOP.

Burst ES DS1 burst error seconds: The number of seconds in
which three or more bit errors occurred.

12-5
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[S1 Measurement Reference
DS1 Biock Ervor Measurements Screen

To determing block errors, the
received DS1 hits are counted
inta blocks of 2 through 8
kilohits (block size is
user-programmable, sea (187
Block Size, page 11-7),

114/08a/1sa

D51 Block Error Measurements Screen

This screen displays measurements based on DS1 block errors.

Final: 89:¢C
is1 Bl sLremnen s
Est. T

Block Err
Burst Err
CATY & s

Est. Total Blocks: Estimated count of DS1 blocks: The estimated
number of blocks received, as determined by the selected block size.

Block Err Count: DS1 block error count: The number of DS1 blocks
that contained one or more errors.

Burst Err Seconds: DS1 block burst errored seconds: The number of
seconds in which the number of block errors was three or greater,

SEE: Severe error cvent count. A 5EL is four consecutive quarter-
seconds each containing 93 or more bhit errors, or more than N block
errors. The value of N depends on the DS1 block size (see following
table). A SEE ends when there ave two consecutive error-free seconds,

Severe Error Event {SEE) Block Error Threshold Values

Bloc Mlaumber of Block N{number of

Size bleck errers) Size biock errors)

2 Kbit 46 b Kbit 15

kit A 7 Kbit 13

4 Khit 23- é;(bit ]m{ -
5 Kbit 18 - o

CATV UAS: Cable TV unavailable seconds count: The number of CATV
[JASs. A CATV UAS interval is declared when there are 60 consecutive
BESs, ten consecutive SESs, or ten consecutive LOT seconds. These
seconds are included in the unavailable time.

A CATV UAS interval ends when there are 60 consecutive error-free
seconds. These seconds are not included in the unavailable time.

12-8
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DS1 Measurement Reference

D87 CRC-6 Ervor Measuremenis Screen

DS CRC-6 Error Measurements Screen

This screen displays measurements based on CRC-6 errors in ESF
formatted DS} signals.

S1-DE1 cDELs Final:

o~ Error Measursnstts

11 EZs
Cur Ratiol EFE:
g Fug Ratio: SEFS:
LS

Count: CRC error count: The number of ESF CRC-6 values that are
errored.

Cur Ratio; Current CRC exvor ratio: The average CRC error ratio
during the previous 2.2 seconds.

g
4
&

Awg Ratio: Average CRC error ratio: The number of CRC-6 errors over
the number of biis recetved since the beginning of the test.

ES: CRC errored scconds: The number of seconds during which at
least one CRC error occurred.

EFS: CRC errordree seconds: The number of seconds during which no
CRC exroxs occurred.

E
S
o
wn
2
S
F
7]
2

gt S%EFS: CRC error-free seconds percentage: D51 CRC-6 EFS expressed
as a percentage of the total time since the beginning of the test.

12-7

et

www.valuetronics.com



L11/08d/isa

DS1 Measurement Reference

%1 Frame Error Mieasurements Screen

DS1 Frame Error Measurements Screen

This screen displays measurements based on framing errors in framed
DS1 signals.

1 DEl-DE1 (D512 Fimalr 0300006, 58
051 Frame Ereor Measurenents
Cointl

Cur Ratio:
Aug Ratio

Jonnt: Frame bit error count: The number of errored frame bits,
including I, or F, bits (for SIF format), FPS bits (for ESF), or F; bits (for
SLC-96).

Cur Ratio: Current frame bit error ratio: The average frame bit error
ratio during the previous 2.25 seconds,

Avg Ratio: Average frame bit error ratio: The number of frame bit
errors over the number of frame bits received since the beginning of the
test.

ES: Frame bit errored seconds: The number of seconds during which

at least one frame bit ervor occurred.

FFS: Frame bit error-free seconds: The number of seconds during
which no frame bit errors occurred.

Y%EFS: Frame bit crror-free seconds percentage: DST frame bit EFS
expressed as a percentage of the total tilme since the beginning of the
test.

12-8
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BS1 Measurement Reference

1151 Combined Frame and CRE Errors Screen

This screen can be useful
when monitaring live tratfic.
CRC resuits provide a
reasonable assassment of
payload performanca, and
framing results hels complete
the picture of the D51 signal,

DS1 Combined Frame and CRC Errors Screen

This screen displays ervored seconds measurements based on
combined D81 framing and CRC errors.

Osi-Dst (Dsis Firnal:
Combined Frame & CRC Errors
SES:

Cons

1
Dbzl
ESi
E

E

£Fy £ 7

ES: Framc/CRC errored second count: The number of scconds during
which at least one frame bit or CRC-S error occurred, but no OOF
events ocourred.

ES A: CRC type A errored seconds count: The number of seconds

during which a single CRC-6 error occurred, and no OOF events
occurred.

ES B: CRC type B errored seconds count: The number of seconds
during which at least one but fewer than 320 CRC-6 errors occurred, but
no OOF events occurred.

SES: Frame/CRC severely errored seconds count: The number of
seconds during which an OO event or 320 CRC-6 errors occurred.

Cons SES: Frame/CRC consecutive severely errored seconds count:
The number of seconds counted as CSESs. This value increments by ten
for every ten successive frame/CRC SESs that oceur.
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DS1 Measurement Reference
D51 BPY Measuremenis Screen

DSI1 BPV Measurements Screen

This screen displays measurements based on bipolar violations
{(BP'Vs).

1 DEi-051 <051 Firal:
D@1 BRY Measurements
Sodret )

Lur B
Fug
LOUR Sec d

Count: BPV error count: The number of bipolar violations. A BPV is
the occurrence of two consecutive pulses of the same polarity (unless
the pulses are part of a B8ZS zero-substitution code).

Cur Ratio: Current BPV error ratio: The average BPV error ratio
during the previous 2.25 seconds.

Avg Ratio: Average BPV error ratio: The number of BPVs over the
number of bits received since the beginning of the test.

LCVE Sec: Line code violation rate seconds count: The number of
seconds in which the LCVR state was declared. The LCVR state is
declared when the BPV error rate exceeds 15 for one second
(approximately 107%). The LCVR state is cleared when the BPV rate
drops to less than one per second (approximately 10 5

ES: BI'V errored seconds: The number of seconds during which at least
one BPV oceurred.

EFS: BPY error-{ree seconds: The number of seconds during which no
BPV errors oceurred.

BEFS: BPV error-free seconds percentage: Bipolar violation EFS
expressed as a percentage of the total time since the beginning of the
test.

12-10
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[S1 Measurement Heference
D81 Slips Screen

DS1 Slips Sereen

This screen displays DS1 slips measarements based on comparing the
timing relationship between the receive D51 signal to an external
reference signal. The reference signal is a bipolar DSX-1 source applied
at the rear-panel DS1 REF IN connector.

1 Dg1-051 (D51 Finais:
Os1 ips
Frar 5lips: Slip Sec:

a0 Eit 513
Bit 3lips: ’
For M s

A frame stipis also called a Frm 8lips: Frame slip count: "The number of frame slip occurrences. A
controfled siip. frame slip is declared when a difference of 193 time stots (biis) is
"7 detected between the receive and reference signals. Multiple frame
slips within 0.26 seconds are counted as a single frame slip.

Bit Slips: Bit slip count: The number of individual time slot differcnces
between the receive and reference signals, in either direction. A
positive value indicates that the receive frequency is greater than the
reference frequency. A negative value indicates the receive frequency is
less than the reference. If the reference is lost, the bit slip count is
restarted from zero when the reference is restored.

-
S
[ =
(7]
(=]
—
F
(7o)
=]

Bit Slips (graphic): This arvow provides a repeating graphic showing
the number of bit slips. When the arrow reaches the right side of the
display, 193 bits slips have been counted and a frame slip is declared.

Slip Sec: Slip seconds count: The number of sccond during which one
or more frame slips occurred.

Rx Hz: Reccive DBL frequency: The received signal frequency
displayed in Hertz.

:Ffl:r "

Delta Hz: Frequency difference in Tertz: The difference between the
receive D51 frequency and the reference frequency. A positive valve
indicates the receive frequency is faster than the reference; a negative
value indicates the receive frequency is slower.

12-11
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0§71 Measurement Reference
031 ldle/CD] Detection Screen

DS1 Idle/CDI Detection Screen

This screen displays measurements based on the detected of the DS1
1dle/CDI code. The Idle/CD] (customer defect indicator) is often
transmitied by 13S1 NIUs upon detection of a customer-side loss of
signal.

The Idle/CDI code is defined as the repeating pattern 0001 0111 in alt 24
timeslot son the DSL. In EST format, a Yellow alarm is also transmifted
int the facility datalink.

1 Dsi-0s1 cDats
01 ITdle Deteciion

Current State; Indicates whether the Idle/CDI code is currently being
detected on the selected receive DS1 signal, ON indicates the code is
present.

History: Indicates whether the Idle/CDI code was previously detected
since the beginning of the test.

Received Sec: The number of seconds during which the [dle/CDI code
was detected since the beginning of the test.

Seconds Ago: The number of second since the last 1dle/CDI code was
detected.

12-12
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1S1 Measurement Beference
D51 ESF Datalink Display Screen

DS1 ESE Datalink Display Screen

This screen dispiays the received D51 Extended Superframe (KSI)
facility datalink (I'DL). The received signal must be ESF framed.

1 DEi-Dsl C0Dsis Final:
021 ESF Data Link

11iediillile
link idle
17é s

Binary: Shows the current 16-bit FDL sequence.

Message: Shows the corrsponding text message of the received FDL
code (if applicabie).

Received Sec: Displays how long the current code has been received.

D51 Loop Code Display Screen

This screen displays the status of loop codes received by the test set,

1 O81-081 Chsis Final:
021 Loopcods - Hizs Second

Irband LpUp: M

Irband Lol G
Ouitkand Lplp: UH
Outiand Lplni e : 5

£ Sa 0

The screen reports the status of in-band and out-of-band loop-up and
loop-down codes. FFor each type of loop code, the Car (current) ficld
will display ON when that code is being detected. The His (history)
field shows ON when that loop code has been detecetd since the stari
of the test.

The Seconds field indicates how long the loop code was detected.
See Ago shows how long it has been since the code was last detected.

12-13
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051 Measurement Heference
81 Signal Measuremenis Screen

DS1 Signal Measurements Screen
This screen displays signal measurements for the DS1 receive signal.

1 DEl-D81 COEls Final:
05l Sigral Measuremsnis
i Mzl Fef Hezi

Fx Fk L EXZ:
Fx -
Rx mar 5

Ex Hz: Receive D51 signal frequency: The frequency of the receive
DS1 signal, in Hertz.

Bx Pk V. Receive D51 level, Vpk: The level of the receive DS1 signal in
volts peak (accuracy is +5%).

Bx dBdsx: Receive DS level, dB: The level of the receive D51 signal in
decibels, referenced 1o a DSX-1 level (accuracy is =1 dB). The range is
30 to +6 dB3dsx.

Bx ma: Simplex current, mA: The level of DC current between the
transmit and recieve pairs in milliamperes (inA), A positive {(+) value
indicates current ftow from the receive pair to the transmit pair.

Ref Hz: Reference DS1 signal frequency: The frequencey of the
reference D51 signal applied at the rear-panel D51 REF IN connector, in
Hertz.

EXZ: Excessive zeros count: The number of consecutive-zero strings
greater than 15 (for AMI) or greater than 7 (for B8ZS). Each string is
considered a single event, ‘

12-14
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DS1 Measurement Reference
Jitter Measurements

Jitter Peak
Results

For D31, the wide-band pitter
cut-off frequency is 10 Hz
40 kHz and the high-hand
cut-aoff frequancy is B kHz to
40 kHz.

Jitter Hits and
Mask Results

See OST ditter Hits I'hresfm;r}; .

page 11-7.

For D51, the wlde--ha;d mask
is 5.0 tH and the high-band
mask is 0.7 UL

Jitter Measurements

I DEl-Dst cDsls Final: BRIOGI6G,98
=1 Jitter

{lide~Band High-Band
~ertt P-to-F CUTa: e -

CUIx

MAX Pos Pesk (U3

MAM Meg Peak (UI; g

Each result is calculated for both wide-band and high-band jitter,

Current P-to-P: Current pealcto-peak jitter: The sum of the posttive
jitter peak and the negative jitter peak for the most recent one-second
period. Displayed in unit intervals.

MAX P-to-P: Maximum pealc-to-peak jitter: The sum of the highest
positive jitter peak and the highest negative jitter peak for the entire
test duration. Displayed in unit intervals.

MAX Pos Peak: Maximum positive jitter peak: The greatest positive
Jjitter peak since the beginning of the test. Displayed in unit intervals.

MAX Neg Peak: Maximum negative jitter peale The greatest negative
jitter peak since the beginning of the test. Displayed in unit intervals.

Firnal: GB:80:00.68
Wide-Band High~Bard

Each result is calculated for both wide-band and high-band jitter.

Hits Count: Indicates the total number of jitter hits (jitter hit
threshold exceeded) since the beginning of the test.
Total Hits Time: Indicates the cumulative total of time, in seconds,

that the jitter hit threshold has been excecded since the beginning of
the test.

MAX Percent of Mask: Indicates the maximum peak-to-peak jitter
for the entire test period expressed as a percentage of the jitter mask.

www.valuetronics.com
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DSt Measurement Reference

DSt Alarm Screens

DS1 Alarm Screens

These screens display alarm results for the DS1 receive signal. The
alarms displayed on the screens are described in the following table.

DS1 Alarms

Alarm

Description

LOS

DS1 loss of signal: Declared when there are 175 or more
contiguous pulse positions with no pulses. LOS is cleared when
there is & 12.5% or higher ones-density on the receive signal.

LOP

D51 loss of pattern: Declared when pattern synchronization is not
achieved or when the receive pattern does not correspond to the
internal reference pattern.

Pattern synchronization is declared when 64 consecutive pattern
matches (bits) are received.

Loss of pattern synchronization is declared when 224 out of 1,024
consecutive pattern bits are errored. {User patterns with less
than 25% transition density use 85 errors out of 1,024 bits.}) The
1,024-bit blocks are counted from the beginning of pattern
synchronization.

- |
/]
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AlS

DS1 alarm indication signal: Declared when an unframed all-ones
pattern is received {“ail-ones” is considered to be fewer than
three zeros in two consecutive frames).

Yellow

D31 Yellow alarm: Declared when Bit 2 of at least 256
consecutive DS0timeslots is set to 0 {SF format} or 16 pattern sets
of 00, and FF, are received on the FOL {ESF format).

00F

DS1 out of frame: Declared when two out of four framing bits are
errored (F, and F, bits for SF format, FPS bits tor ESF, or F, for
SLC-96 and MBLT).

COFA

Change of frame alignment: Declared when the test set
resynchronizes to a new frame or multiframe alignment after an
00F condition.

is Den

DS1 ones density alarm: Declared when more than 19
consecutive zeros are received {AMI} or more than 7 consecutive
zeros are received {BBZS).

12-16
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DS1 Alarm
Seconds Screen

D51 Alarm and
History Screen

D51 Monitor
Alarm & Status
Seconds

z
i
2
[ 00
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051 Measurement Reference

0581 Alarm Screens

This screen displays counts of DSE1 alarm seconds. An alarm sccond is
one during which at least one occurrence of that alarm occurred.

1 DEi-051
01 Rlars S
LS

LOR:
AIS:
‘el low: ]

This screen displays the current and previous occurrence of DS1 alarms
on the receive signal. Like the front-panel indicator LEDs, the screen
provides a current status of the alarm (Alarm) and also indicates if the
alarm has occurred previously (Hist).

1 O8i-Ds1 <0510 Final:
Rlarm Hist 0ol
] COFA:
LaFs

z [

This screen is only available in DS1 monitor test modes, and displays
counts of DS1 alarm seconds on the monitored 1S signal.

1 De1-051 <hgls
[t Monitor

=
o
H
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ST Measurement Beference
051 Status Screen

DS1 Status Scereen

This screen displays The status of certain DS1 signal parameters,
similar to the front-pancl DSI/EL STATUS indicators.

1 Dei-Dgl <0SL: Firal:
hzi status DSl
021 Sighal: 0810 Sigmal:

Fattart

ESF Sync: |

IFor each parameter, the display shows ON if that condition is present.

D81 Signal: DS1 signal present: Declared when a DS1 signal is
received with at least a 12.5% ones-density.

Pattern: DSI pattern synchronization: Declared when 64 consccutive
pattern matches (bits) are received.

SF Syne: Valid ST signal frame synchronization: Declared when 24
consccutive error-free -bits are received.

ESF Sync: Valid ESF signal frame synchronization: Declared when 24
consecutive error-free FPS-bits are received.

BS1C Signal: DS1C signal present: Declared when at least 175
contiguous pulses are received at the DS1C rate (3,152 Mbs).

12-18
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D51 Measurement Reference

BS0 VF Measurements Screen

DSO VF Measurements Screen

This screen displays VI level, frequency, data, and signaling results for
the selected D30 drop channel on the D51 signal (this screen is only
active when the DS0 Pratas is set for a tone).

i bei-DEl el
UEE LE Me

Levels 8.5

F+ZdBms
Fiegs 1884 Hz
Datar18ilislg R=0 ; : ; s

Level: D50 level: The DS0 signal tone level in decibels (dBm). The bar
graph to the right gives a graphical display of the signal.

s+3dBn Thresh See: D503 dBm threshold seconds: The number of
seconds in which the signal level exceeded +3 dBm.

Freg: DS0 frequency: The frequency of the received tone in Hertz.
Data: DS0 payload: The current eight bits in binary format (1s or 0s).

ABCD: D50 channel signaling bits: The binary status of the four
signaling bits. Bits C and D are only active if the DS1 signal is set. for
ESE framing,

12-19
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051 Measurement Heference
BSHTS Bit Error Measurements Screen

DSO/TS Bit Error Measurements Screen

This screen displays BER results on the selected DS0. This screen is
only active when the D50 Data> is set for a pattern.

1 oei-Dsl
DzE-TE Bit Err
Ertor Courd:

Error Count: DS0 pattern bit errors: The number of bit errors
detected on the selected DSY since the beginning of the test.

Average Ratio: D50 average pattern bit ervor ratio; The average ratio
of errored bits over the total number of bits for the selected DS0 since
the beginning of the test.

Current RBatio: DS0 current pattern bit error ratior The average ratio
of errored bits over the total number of bits for the selected DSO during
the most recent 2.256 seconds,

172]
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[3S1 Measurement Heference

F¥1 Measurement Summary Screens

elapsed since the last grror, in

seconds.

FT1 Measurement Summary Screens

This screen displays an overview of fractional T1 (FT'1) error
measurements.

i B51-p81 <081l Final:
FT1 Measuremsnt Summary
Biti Sec Ago

Fimil
CRC:

EFLL - s

Bit: FT1 bit ervor count: The number of errorved bits (fransmitted at
one level, but received at another).

Frm: FT1 frame error count: The number of framing bits received in
CITOr.

CROC: FI't CRC crror count: The number of FT1 CRC fields that are
received in error,

BPV: FT1 bipolar violation count: The number of FT1 BPVs. A BPV is
the occurrence of two consecutive pulses of the same polarity.

12-21
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DS1 Measurement Reference

FT1 Bit Error Measurement Screens

FT1 Bit Error Measurement Screens

These three screens display results based on F1'L bit ervor
mecasurements.

1 Dsi-051 <Dsix Final:
FT1 Bit Error Measurensnts §
~op Count e
et Fati
Auverage Ratiol

1 D5i-031 Ol
FT1 Bit Error Measu
E=: J

1 O2i-0E1 (0Bl Final:
FTI Bit Error Measuremsnizs #3
Thist E-33 Bribble:
Tre~sh E~4: CEIEZ:
Trysh E-3:
Thizh E-&2 d

-]
¥
—
S—
-
o«
(=
~——
3

The results displayed on the screens are similar to the DS1 bit error
measurements, except that they apply to FI'1 signal. See DST Bit Error
Measuremends, page 12-4.
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D§1/0S0/FT1 Specifications
DS1/DS0 Interfaces

DS1/DS0 Interfaces

DS1 Transmitter Signal = DSX-1;: D5X-1 signal with selectable LBOs:
DSITX ¢ Per CB119, ANSITIX1 and TR-TSY-000499.
¢ 3.0 Vpk £1.0dB (0 dBdsx).
¢ Supports Simplex power.
s LBO =-7.5,-15.0, or -22.0 dBdsx.
Line Code: AMI or B8ZS.
Impedance: 100 ohm 5% balanced; return loss >20 dB.

Connector: Accepts WECo 310. Optional Bantam.

8 DS1 Receiver Signals:
— DS1 RX
B DSX-1 Per CB119, ANSIT1X1 and TR-TSY-0004499.
8 3.0Vpk +1.0 dB {0 dBdsx).
E 1.544 MHz +1000 ppm.
q Sensitivity = 26 dB below 0 dBdsx.
— Jitter tolerance per Beflcore TR-TSY-000009
ALBO Automatic LBO equalized for 400 to 4000 ft of 22 AWG
pulp insulated cable.
Maon 10 to 25 dB flat loss relative 0 dBdsx.

Line Code: AMI or B8ZS.

Impedance:
e Term = 100 ohms +5%, return loss =20 dB.
* Bridge = >1000 ohms.

Connector: Accepts WECo 310 plug. Optional Bantam.

13-2
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DS1/0S0/FT1 Specifications
DS1/DS0 Interfaces

DS1 Drop Output  Signal = DSX-1: D51 dropped from higher-rate gignal.

‘ )
DS1 DROI ¢ Per ANSIT1X1 and TR-TSY-000499.

¢ 3.0 Vpk 1.0 dB (0 dBdsx).

Line Code: AMI or BBZS.
s Impedance: 75 ohm £5%; return loss =20 dB.

Connector: Accepts WECo 310 plug. Optional Bantam.

DS1 Timing Internal: 1.544 Mliz +20 ppm.

DS1 TX CLK IN jack: Input DS1 signal. TTL levels, 50 ohm, BNC
connector. Requires a 2.5 Vdc offset.

Bit Error Output DS1 ERR OUT: Provides a single pulse output for cach DS3 error
detected. TTL level, 50 ohm, BNC connector.

w
DS1 Slips Input: DS1 REF IN jack: BSX-1, per TR-TSY-000499. E
Reference e 3.0 Vpk input level, typical, a
s WECo 310 connector. =
E %
23 DS1 Network DS1 INTERFACE port: DB-16 socket connector. Provides parallel L,
Interface connections to the front-panel DS1TX and DS1 RX connectors. Q
g
B . .
Pin Function
£ 1 DST Txtip
9 DS1 Tx ring
E 3 DS1 Rx tip
11 DS1 Bx ring
; All others No cornection

13-3

x,
£,

-www.valuetronics.com



0S1/DS0/FT1 Specifications
Data Link Interfaces
DS1 Errors Output DSt ERR OUT jack: TTL, 50 ohm, BNC connector.

DS interfaces VF Drop Port: VF OUT jack: 600 ohm, internal codec.
VF Insert Port: VI IN 600 ohm, internal codec.

ABCD Signaling SIGNALING TTL port: TTL, DB-9 socket connector, 50 ohms.

Bits Drop =
Pin Function
3 Signaling hit A
8 Signaling bit B
4 Signaling bit C
9 Signaling bit D

All others Ground

Note: The rear-panel DS1REF IN, DS1 INTERFACE, DSt ERR OUT, and
SIGNALING TTL connectors serve the corresponding E1 functions when the
test setis in an £1 mode.

-
(7]
b
e
|
(/4]
[ —]
"~
-

Data Link Interfaces

For data link port pinout information, see Data Link Interfaces,
page 27-4. For DS1 data link control information, see DS1 Data Link
Parameters, page 11-16.

13-4
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DS1/DS0/FT1 Specifications
Jitter Option Specifications

Jitter Option Specifications

D&3 jitter measurcment requires DS3 testing (E4480A-001 base unit or
Option URR), Option UQP, and either Option UQN or 201.

E“’ Measurement DS1 Jitter Measurement per: TR-TSY-000499
Response Wide-band cat-off frequency: 10 Hz to 400 klz
E High-band cut-off frequency: 8 kHz to 400 kHz

Roll-off (per decade) below lower 3 dB point: =20 dB

f Roll-off (per deeade) above higher 3 dB point: >60 dB
g Jitter
. Measurements E
. o S,
E‘:} Measurement Range Resolution Accuracy o~
7]
Maximum Peak Pasitive Jitter 0.1t0 6.0 Ul gaul 5% of reading, £0.05 Ul -
T
Maximum Peak Negative Jitter 0.1t 6.0 Ul 01U +5% of reading, £0.05 UI. 5;
Current Peak-to-Peak Jitter 0.1t 12.0 Ul 0.1 Ul +5% of reading, +0.05 UI. o
% Max Peak-to-Peak Jitter 0.1t0 12.0 Ul 0.1 Ul +5% of reading, +0.05 U1.
Wideband Mask  Highband Mask
;: Percent of Mask 5.0 Ul e.1 Ul
Demodulated DMOD JITTER OUT jack: 50 ohm, BNC connector.
Jitter Output Scale = 100 mV/UL range = 0 to 6 Vdc.
£
B
z:;%a
E, 13-5
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DS1/080/FT1 Specifications
DS1 Signal Formats—1.544 Mbs

DS1 Signal Formats—1.544 Mbs

[1]2[3]4]5]6[7]8) 1 Timeslot {DS0) = 8 bits

/
r 1 D81 Frame = 24 eight-bit timeslots + 1 framing bst = 193 hits
I T I A I 2

{ 1 Superframe = 12 Frames Errbiffoégnqal}eﬁsg‘ iﬂ?ﬂ\{)\[’ﬁr?[:lﬂmﬂ
{Fe=101010; Fs = 001110}
- ‘ T'5 7 ARG : T
[k 2 K[ 3[4 F{ 56 7 IF 8K 9 [ 1011z Signaling it
A = bit B of frame 6
~—=="" B =hit § of frame 12

NN

IR

[ 1 kxtended Superframe =2 Superframes = 24 Frames

Lz lfsflatlsflsfl7 [[8 [[9{w][1r][r2][1a][1a{[1s][16[[17[[ 18] 18][20][21]22][23][24]]

ESF Format Framing Word {F-bits of frames 4, 8, 12,16, 20, 24} = 001011
CRC-6 Bits = F-hits of frames 2, 6, 10, 14, 18, 22.
Facility Data Link (FDL: 4 kbs) = F-bits of add-numbered frames.

Signaling bits:
A =bit 8 of frame B, B = it 8 of frame 12, C = bit B of frame 18, D = bit 8 of frame 24.

oI
N
P
S
o
N
2
]
-
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F1 and Timeslot Network Testing
Set up for E1 Testing

Set up for E1 Testing

Example E1 Application

E1 | | Ds2 v

E1 o ps2| oy
L A

E1 DS2 \

DS2 | 0s3

DS2Z /
DS2 | /
DSz |/

] T8

CERJAC
Test Set

E1 testing is available when the payload is set for DS3/EL E1, or TS.

1. From the Main Menu use FIELD to pick a test mode and press
MENU-down. The testing setup screen for the mode you selected is
displayed (terminal mode is shown here):

TERMIMAL TESTIHG

tOETSIA00L

LAR}

Select Te and B Rates Yirst
then select payload.

Fress EMTER o enter test wodde
Frezs MEMUY o return o Mlain M

2. Use FIELD and VALUE to set the transmitter {T'x Rate) and
recciver (Rx Rate) as appropriate for your application, For Monitor
mode tests the transmitter and receiver are set simultaneously

(Tx/Rx Rate).

3. Next press the right FIELD key to select the Payload parameter.

14-2
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Et and Timesfot Network Testing
Set up for E1 Testing

4.

5.

Use VALUE to set the payload to DS3/E1, E1, or TS.

* DS3/E1: To test El signals mapped to and froma DS3 on a
higher-rate signal.

» El: To test clear channel 1, timeslot traffic, or fractional E1.

e TS: To test timeslot traffic on an E1 (Tx and Rx must be set to
El).

Press MENU-down. The El test operation screen is displayed (see
next section).

www.valuetronics.com
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E1 and Timeslot Network Testing
Canfigure the E1 Signal

Configure the E1 Signal

e  When you press MENU-down from the test mode setup screen, the
test operation screen is displayed. The screen may appear
differently based on the test mode you selected (this example
shows DS3/EL testing).

s T

EF1 - e

E
B
T
C

0
O

Do FHEEE
e Lhiop > 1

Bitrl

- T

1. Use FIELD and VALUE to set the K] transmit timing source
(TxCIK), payload (Data), line coding (Code), and framing format
{(Frm).

If you select a user pattern for Datas>, define that pattern as desired.

See Configure the Programmable Patterns, page 14-5.

For timestot or fractional E1 testing set Data> to TS or FE1,
respectively.

2. Next configure the K1 mapping to and from the DS3 (if applicable).
Set the insert channel {(Ins), other transmit channels (Oths), and
the drop channel (rop).

e If you are testing 1 signals mapped to and from a DS3, configure
the DS3 and any higher-rate signals next. Sce Configure the DS3
and Higher-rate Signals, page 14-6.

e If you are testing timeslot traffic on the E1 signal, you can configure
the TS parameters now. Sce Configure the Timeslot Pavameters,
page 14-7.

e Il you are testing fractional E1 signals, you can configure the FE1
parameters now. See Configure the FIE 1 Signal, page 14-9.

14-4

www.valuetronics.com



E1 and Timeslot Network Testing
Configure the Programmable Patterns

Configure the Programmable Patterns

The 166MTS has six programmable test patterns for use in D51 and El
testing. To use the patterns, set Data> to a Progr sclection. Follow this
procedure to configure the six E1 user test patterns.

Cionde FHOES

siivs Dirop
.

1. From the test operation screen press CONFIG-right to display the
control screen menu.

i.lll:]l =

2. Use FIELD to select DS1/E1 Patterns and press CONFI(z-right.
The Programmable Patterns screen is displayed.

O fa i b3

Fraog Fat
Frog Fat

fa y

Fach pattern can be 2 through 3. Use FIELD and VALUE to select the individual bits in each pattern
24 bits long. Lengthen the and sel themn to binary 1, 0, or to a dot.

pattesn by changing the first
dot to eithera T or a §; shorten
the pattern by setting the fast
hit in the pattern to a dot.

4. When you finish editing, press CONFIG-right to return to the test
operation screen.

14-5
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ET and Timeslot Network Testing
Configure the DS3 and Higher-rate Signals

sonfigure the D53 and Higher-rate Signals

If you are testing E1 signals mapped to and from a D33 signal, you need
to set the DS3 signal parameters after you have configured the E1
parameters. You also must configure any higher-rate signals on which
the DS3s are carried.

Z-E1Y Final:
El Heasurement Summary
Eit: - '

TEd Frm: —

El: Ta
Freain T

-

1. Use FIELD and VALUE to configure the 133 transmit and receive
levels (Bx and T'x). These fields are not displayed when the DS3 is
carried on a higher-rate signal.

For information on DS3 sétup, 2. Next set the DS3 timing scurce (TxCIK), framing forroat (Frm),
see 1183 Setup Paramelers, transmit X-bit status (XBit), and transmit FEBE bits (FEBE).
page 77,

-~ 4. Configure the SONET parameters as appropriate for your
application. Set the transmit timing source {TxClk), scrambling,
and transmit and receive levels (Tx and Rx).

® If you are testing timeslot traffic on the El signal, you can configure
the TS parameters now, See Configure the Timeslof Paramefers,
page 14-7.

e If you are not testing the T8 signals, you can begin the test right
now. See Run the K1 Test, page 14-10.

14-6
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Configure the Timeslot Parameters

Configure the Timeslot Parameters

This section describes how to configure the timeslot (TS) payload of an
E1 signal. There are two ways to configure the TS parameters
depending on whether you are using the E1-E1 (TS) made, or testing an
E1 carried on a DS3 signal (see Set up for E1 Tesling, page 14-2).

TS in the This procedure describes how to configure the TS payload in the

E1-E1 (TS) Mode B1-El (TS) test mode. Note that the E1 signal is connected directly to
the El jacks. Both Tx Rate and Rx Rate must be set to E1, and
Payload must be set to T'S.

5 1. The TS parameters are displayed on the El test operation screen.
1 Use FIELD to highlight TS:Ins>.

El selet FrimsTEa
fi HOES o w0 T = Terin
A D ' NRAT= Dropsl
-1 Eoel HI ot

Tore:0Rs 1884 Hz

2. Use VALUE to select the timeslot on which you want to insert the
transmit TS signal.

3. Select Other and set the format for the remaining transmit,
timeslots.

i

4. Next select Drop and choose the timeslot you want to drop from
the E1 for the receive TS signal.

5. Set the state of each of the transmit signaling bits (ABCD) as

desired.
E 6. Select a transmit tone for the inserted timeslot (Tone). This
& parameter also allows you to insert the VI signal applied at the
rear-panel VF IN jack.

+ After you finish configuring the E1 and TS parameters, you are
ready to begin the test.

14-7
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E1 and Timeslot Network Testing
Configure the Timeslot Parameters

TS from a This procedure describes how to configure the TS payload when cither
Subrate |1 the transmit or receive El is mapped to a DS3.

1. Toenable the TS on the transmit E1, set the E1 Data field to TS:

Do RGBS
L JRRpr Fanemem ™ B
mate Deop sl
21 FEEEF11L

T ned
Erre TuperkEl Data

2. From the test operation screen press CONFIG-right. The Control
Screens menu is displayed in the bottom half of the screen:

L T |

Global Setitings |

Alairi Dontieal ]

AFE Contirol |
022 FERD Comtrol | 051 Loop Dodes

_1‘

i

%3 C-Bit Lonteo

SUHET OH Contial

3. Select DSO/TS Settings and then press CONFIG-right. The TS
Setup screen is displayed:

=15 SEtup{

Dpupbi
© Tone and Exh BEZED Onlygo

Al BRlons1 0o

4. Set the TS payload (Data>). You can select a VF tone, an external
VF signal, or a bit pattern.

5. Set Ins> and Drop> to configure the insert and drop TSs. You can
select L to lock the drop channel to match the insert channel.

6. Set Other> to configure the remaining channels in the E1 signal.
7. Next set each ABCD Tx Signaling bit to either binary 1 or 0.

8. When you have finished setting the TS paramecters, press
CONFIG-right to returmn to the test operation screen.

14-8
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Configure the FE1 Signal

Configure the FE1 Signal

Note: The Data> field must be set for FE1. See Configure the ET Signal, page 14-4.

1.

The FE1 parameters are controlled from the Fractional E1 Setup
screen. Press CONFI1G-right to call the control screens menu.

e N

P .
IHioreal o . T =

Use FIELD to highlight DSO/TS/Frae Setup and press
CONFIG-right twice to display the Fractional T1 Setup screen.

[ ] 31
f N R SR S R N S e

R T I e

Next use FIELD and VALULR to select the TS channels of the E1
signtal that malke up the fractional El signal (Select). Each active
timeslot is represented by an asterisk; inactive DS0s are represented
by a dot.

Use FIELD and VALUE to select the payload for the FT1 signal
(Data).

Press CONFIG-right to return to the test operation screen.

14-9
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£1 and Timeslot Network Testing
Run the E1 Test

Run the E1 Test

¢ After you have configured the El signal, TS signal, and DS3 and any
higher-rate signal parameters you are ready to begin the test.

1. Press START to begin testing. On the first line of the display the o
elapsed time begins to increment. e

2. Hyou want to inject an alarm on the E1 signal, use FIELD and
VALUE to sct the Err: Type> and Rate> as desired (Modify
Config While Running must be set to Yes, see Configuration Lock
During Test, page 23-2).

3. Watch the Trouble Scan display for any errors, or use the RESULT
keys to view different measurement screens in the top half of the
display. You may need to adjust the results level to view more
measurements (see To Display More Measurement Screens,
page 1-10).

4. To end the test, press STOP.

14-10
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Run an Automatic E1 Timeslot Signating Scan

Run an Automatic E1 Timeslot Signaling Scan

The 166MTS features an automatic test sequence that scans an E1
signal, analyzes each timeslot, and displays the status of the signaling
bits for each timeslot. The Bl signal can be dropped from a DS3 signal.
This section describes how 10 set up and run the Signaling Scan
sequence.

1. Connect the signal to be tested. The signal mnust be an El signal ora

P DS3 signal carrying E1 traffic.

| 2. Setup the background mode by configuring the iest set as if you

. were going to run a manual test. For example, set up an EI terminal
g mode test with a TS (timeslot) payload. See Set up for EI Testing,

page 14-2,

3. From the Main Menu, use FIELD to select DS3/DS1/ATM Scans &
Pointer Sequences.

s FEEEL 198 MRl Pl
E it D L

i s —— " -
Twiilireal T':“‘
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[0 o M i":’ [
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HFRcdnter Decramsint
HF

E cimter MHew Data Flag <HOFS
i3 =

[N

% )

B FATH Fatih.Dieouil o Soamn

AR Cell Caplure

14-31

o

www.valuetronics.com



£t and Timeslot Network Testing
Bun an Automatic E1 Timeslot Signaling Scan

5. Use FIELD to select Signaling Scan and press MENE-down. The
Signaling Scan operation screen is displayed.

-3

)

fa]

3 I i i W ]
fne]

1 Sigraling Scan Finsl:
L Iuj
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6. Set Configurations From to match your application. For example,
if vou are testing an E1 signal carrying TS traffic, you could select
E1-E1 (T85).

7. Next set Channel Scan Mode to cither Single (one scan} or
Continuous (repetitive scanning).

8. Press START to begin the scan. The test set beging checking each
timeslot on the 11 signal for the signaling bit status, and displays the
results on the appropriate display line.

9. Use the RESULTS keys to scroll through the displays of timeslots
and their signaling bit status.

10. The scan ends automatically in Single mode; press STOP to end the
scan in Continuous mode.
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E1 and Timestot Configuration Reference
ET Setup Parameters

E1 Setup Parameters

E1 setup parameters appear on the screen similar to the following (the
El-E1l (El) mode is shown):

E1 Fim>TzE
i HHOEE
TetrarTerm

Eve: TuperEl BRU Fater:Single

Transmit Timing  E1: TxClk> selects the El transmit timing source. This parameter can
Source be set as follows:

Int: Timing is from the 166 MTS’s intermal clock.

Ext: Timing is derived from the rear-panel DS1 TX CLK IN port
(21 signal expected).

Loop: Timing is derived from the receive El signal.
E1 Framing E1l: Frm> selects the transmit and receive K1 signal framing format.
Format E1l: Frm> can be set to as follows:
TS0: El Timeslot § format (31-channel, non-CAS). No CRC.
TS0+CRC: E1 Timeslot 0 format with CR(C-4.

TSO+T816: El Channel Associated Signaling format (CAS,
30-channel). Uses timeslot 0 and 16 framing.

TS0+TS16+CRC: E1 CAS format with CRC-4

Unfrm: Unframed E1 signal.

Note: |f E1: Data> is set to AIS, the framing format is forced to unframed regardless
of the Frm>» setting.

15-2

www.valuetronics.com
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E? Setup Parameters

E1 Payload

El: Data> selects the payload for the E1 signal. The choices for

E1: Datas are described in the following table. This parameter is not
applicable for E1/TS mode.

E1 Payload Selections

P E1: Data>
fon Selection

Payload
Description

aRss

A quasirandom signal source comprising a 221 pattern
with a 14-zero constraint.

2061

A 251 pseudorandom bit sequence {(PRBS). A six-stage
PRBS generator with feedback taps at stages 5 and 6.

231

A 2°-1 PRBS. Nine-stage with feedback taps at 5 and 9.

2711

A 2"'-1 PRBS. 11-stage with feedback taps at 9 and 11.

2M5-1

A 251 PRBS. 15-stage with feedback taps at 14 and 15.

gj’* 2120-1

A 2901 PRBS. 20-stage with feedback taps at 17 and 20.

2A231

A 28-1 PRBS. 23-stage with feedback taps at 18 and 23.

{1,. All s

Ali binary zeros pattern.

Afl Ones

All binary ones pattern.

Alt 1/0

Alternating binary 1s and 0s pattern.

1in8

A 12.5% ones density pattern, synchronized to the F-bit as
follows: F 0100 0000

2inB

A 25% ones density patterm synchronized to the F-bit as
follows: F 0110 0000

el 3in24

A 12.5% ones density pattern, synchronized to the F-bit as
follows: FO10001000000000600000160.

g

& Progr #1 —
Progr #8

User-defined pattern. The most significant bit follows the
frame bit for lengths that divide evenly into 192.
See User-Programmable DS1/E1 Patterns, page 11-13.

AIS

E1 alarm indication signal. This is an unframed all-ones
signal that overrides the E1: Frm> setting.

o
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Line Coding

Transmit E1 Level

Receive E1 Level

Termination Mode

E1 Insert Channel

F1 and Timeslot Configuration Reference
E1 Setup Parameters

E1 Payload Selections, continued

E1: Data> Payload
Selection Description

95 Octet This is also known as the Daly pattern. Framing does not
averwrite the pattern. The pattern bit sequence is shown in
the DS1 payload table {see page 11-5}.

Live No pattern. The receiver does not try to synchronize to a
pattern. The transmitter sends the last-selected pattern.

78 Timeslot traffic. The E1 carries TS channels generated by
the test set or from an external source. Seexx.

FE1 Fractional E1 fraffic. The E1 signa! carries subrate traffic
made up of N number of TS channels. See Fractional E1
Setup Parameters, page 15-9.

Ext A signal applied at the front-panel E1 BX portis used as the
transmit E1. The input timing and framing override the
E1: TxClk> and Frm> settings. This selection is only available
when the E1 signal is the payload of a higher-rate signal.

E1l: Code> selects the line coding scheme as either AMI {(alternate

mark inversion) or HDB3 (high-density bipolar three-zero substitution).

The transmit signal level for E1 applications is fixed at the
cross-connect level (approximately 3.0 Vpk, =1 dB3).

E1l: Rx> sets the input level for the input E1 signal. Rx> is not available
when the El is mapped to a DS3 signal. Rx> can be set as follows:

DSX: Cross-connect level,
Meonitor: Monitor level,

El: Term> sets the E1 RX port to either terminate (T'erm) or bridge
(Bridge) the received signal.

E1: Ins> selects which E1 within a 1S3 signal is used for the transmit
El E1: Ins> can be set from 1 through 21. This parameter is only
applicable when the El is mapped to a DS3 signal. See E1 to D53
Mapping, page 15-5.
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E1 and Timeslot Configuration Refarence
E1 to DS3 Mapping

Other E1 Channels El: Oths> scts the payload for the Els that are not selected by Ins> on
the transmit D53, Oths> can be set as follows:

Oths> is only applicable when  Same: Fills the Els with the same payload as the selected Ins> EL.
the £1is mapped to a DS3.

Inv: Sets the Els to an inverted version of the Ins> E1 payload.

AIS: Fills the remaining Els with an E1 alarm indication signal (AIS).

El Drop Channel E1: Drop> selects which E1 within a DS3 is used for the receive El,
from 1 through 21. This parameter is only applicable when the El is
mapped to a DS3 signal. See F1 to DS3 Mapping, page 15-5.

E1l to DS3 Mapping

When the E1 is mapped to and from a DS3, the mapping scheme is as
follows: three Els are mapped into each DSZ; seven DS2s are mapped
into each DS3. The following table lists the location of each E1 mapped
on the DS3. Els are selected using the E1: Drops or Ins> fields.

&
%

E1 to DS3 Mapping

Drop/Ins E1 DS2 No. E1No. Drop/ins E1 DSZNo. E1TNo.

&
%ﬁ
=

1 1 1 12 4 3

% 2 1 2 | 13 5 1 ﬁ
3 1 3 14 5 2
A 2 1 15 5 3
5 2 2 16 6 1

g,_&,, 6 2 31 6 2
7 3 1 18 6 3
8 3 2 19 7 o
9 3 3 2 7 2
10 4 1 21 7 3
1 4 2

15-5
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F1 and Timeslot Configuration Reference
E1 Timeslot {TS} Setup Parameters

TS Mode
Implementation

Insert Timeslot

Note:

Other Timeslots

Note:

Drop Timeslot

E1 Timeslot (TS) Setup Parameters

There are two ways that TS parameters are displayed. In E1-E1 (TS)
test modes, the TS parameters appear similar to the following:

Elr TwlClk>In T80
Crde Tet-m i Termn
| A RES Inz g ST T Do 1
’ Fs T Eri T il
» Torg=0RE 1E34 Hz

For other E1 modes (Payload set to DS3/E1 or E1) the TS parameters
are accessed by selecting DSO/TS Settings from the Additional Test
Controls menu, The TS Setup screen appears as follows:

T Selupd
[rat
T Do el
Cthee x5ame OUF Tore and Exdt HREEZ Onlgs
Tx SBignzling?  AX1 BX1 C:x1 DXl

Ins> selects which TS within an B} signal is used for the transmif TS.
Ins> can be set from 1 through 31.

You can select TS 16 and overwrite it with the selected Tone> even in TS 16
(CAS] framing modes.

Other> sets the payload for the other TSs {that are not sclected by
Ins>) on the E1 transmit signal. Other> can be set as follows:

Same: Fills the TSs with the same payload as the selected Ins> TS,
All Ones: Sets the TSs to an all-ones pattern.

When TS 16 framing is selected, the Other> setting does not overwrite TS 16.
Drop> selects which TS within an E1 signal is used for the receive TS,
Drop> can be set from 1 through 31. On the TS Setup screen Drop>

can also be set to I, which locks the drop TS to automatically match the
insert TS.

15-6

www.valuetronics.com




Timeslot Drop &
Insert Channel

Transmit TS
Signaling

TS Payload (Tone)
TS Payload

(Data)

£1 and Timaslot Configuration Reference
E1 Timeslot (TS) Setup Parameters

This parameter is only available for drop and insert mode (D&I) tests.
The D&I> field simultaneously sets the TS insert and drop channels to
the same number. D&I> can be set from 1 through 31.

The A>, B>, C>, and D> ficlds set the binary status of the transmitted
ABCD signaling bits of the selected insert 'TS. Each bit can be set to
either 1 or 0. C> and I}> are applicable only in TS 16 framing.

TS: Tone> sets the payload for the selected Ins> timeslot as follows
{this parameter is only available in E1-E1 (TS) test mode):

DRS 1004 Hz: Transmits a Digital Reference Signal of 1004 Hertz.
DRS 1012 Hz: Transmits a Digital Reference Signal of 1012 Hertz.
DRS 1020 Hz: Transmits a Digital Reference Signal of 1020 Hertz.
External VF: Transmits the signal applied at the rear-panel VF IN port.

The Data> field on the TS Setup screen sets the TS payload as
described in the following table.

E1 Timeslot Payload Selection

Data> Payload

Selection Description

1004Hz These three selections apply a test tone at the indicated
1012Hz frequency (in Hertz). Not available for monitor test modes.
1020Hz The 2010 Hz tone is transmitted at~12 dB.

2010Hz

Tone Monitor modes only. Sets the receiver to expect an input

tone on the drop signal.

Ext VF Transmits a VF signai applied at the rear panel VF IN jack.
Not available for monitor test modes.

QRSS Quasirandom Sequence Signal. Transmits a quasirandom
signal.

2ME- PRBS. Transmits a pseudoerandom bit sequence of tength
27E-1 where Eis the exponent. For example 2A9-1is a 2°-1
PRBS.

15-7
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E1 and Timeslot Configuration Reference

E1 Timeslot (TS) Setup Parameters

E1 Timeslot Payload Selection, continued

Data>
Selection

Payload
Description

Ali0s

Transmits a binary zeros pattern.

All 1s

Transmits a binary anes pattern. el

Alt 1/0

Transmits an alternating binary 1s and Os pattern.

1in8

Transmits a repeating pattern of one binary 1 in every eight
bits.

2in8

Transmits a repeating pattern of two binary 1s in every eight
bits.

3in24

Transmits a repeating pattern of three hinary 1s in every 24
bits.

Prog#1
through
Prog#6

User-programmable patterns. Transmits the corresponding
user pattern {See User-Programmable DST/E1 Patterns,
page 11-13),

55 Oct

Transmits a specific repeating 55-byte pattern, also known
as the Daly Pattern.

External
RS232

Transmits the data applied at the rear-panel
DATALINK RS-232 interface.

Si/i3

15-8
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E1 and Timeslot Configuration Beference
Fractional ET Setup Parameters

Selected Timeslots

FE1 Payload

#
B
"
E

£

&

Note:

Fractional 1 Setup Parameters

FE1 parameters are applicable when the E1 payload (Data>) is set for
FE1. FE1 parameters are accessed by selecting DSO/TS/Frac Setup
from the Control Screens menu and pressing CONFIG-right twice. The
Fractional E1 Setup screen appears as follows:

Fraction Bl Detupd

R

Select> determines which timeslots are used to generate the FEL
signal. A channel set to “#” is included in the IFE1 signal. A channel set

" »

to “. 7 is not included in the FE1 signal.
Channels that are not selected are transmitted as all-ones.
Timeslot 16 is not used when the E1 frame format (Frm> ) is set to either TS0/16

or TS0/16+CRC.

Data> selects the payload for the FE1 signal. The data is distributed
across the entire FEI signal, even if the TSs that make up the FE1 are
not contiguous. The payload choices for Data> include the following
(see E1 Payload Selections, page 15-3, for a description of each
payload}:

¢ QRSS

* PRBSs (246-1, and so on)

o All 0s or All 1s

= Alt 1/0

* 1in8,2in 8, 0r3in 24

¢ Progr #1 through Progr #6
* 55 Octet

15-9
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E1 and Timeslot Configuration Reference
EY and TS Error and Alarm Injection

Note:

El and TS Error and Alarm Injection

The following types of error can be injected in E1 testing modes. The
rates for the selections include Single, 1.0E-2 through 1.0E-9, Burst,
Continuous, and Off.

For information on injection rates, see About Error Injection Rates, page 27-1.

E1 BPV: Generates bipolar violations in the El data. This type is not
available for DS3-mapped E1 modes.

E1 Data: Generates data bit errors before the CRC is caleulated, so no
CRC errors are generated.

E1l Data, CRC: Generates combined data bit errors and CRC errors by
erroring the data bits after the CRC is calculated.

El Frm, CRC: Generates combined E1 frame bit errors and CRC
errors by erroring the frame alignment pattern in timeslot (t after the
CRC is calculated.

E1 MFrm, CRC: Generates combined El1 multiframe frame bit errors
and CRC errors by erroring timeslot. 16 after the CRC is calculated.

E1 MFrm, Alm: Generates an El distant multiframe alarm condition
by setting bit 6 of timeslot 16 (in frame 0) to 1.

El Bmt Alm: Generates an E1 remote alarm condition by setting bit 3
of timeslot 0 to L

TS Data: Generates data bit errors in the selected timeslot when
E1l Data> is set for TS and TS Data> is set to a pattern.

15-10
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£t Measurement Reference

E1 Indicators

E1 Indicators

DS1/E1
HIST ALARMS DS1 STATUS E1STATUS

O O1los ODpsS181G  (OEISIG
O OOoF Qosicsia QFsesYNG
O OAls {OSFSYNC () TS16 SYNC
O OYEL O ESF SYNC () CRC SYNC
Q QLOPAT (O PAT SYNC () PAT SYNC
O OcCoFA O Bazs { HDR3

O ERRCRS () ERRORS

E1 Afarm and Status Indicators

Indicator

Description

HIST/ALARMS

LOS

Loss of E1 signal.

0GF

Out of frame.

AIS

E1 alarm indication signal.

YEL

E1 Remote {"Yellow") alarm.

LOPAT

Loss of pattern,

COFA

E1 "change of frame alignment.”

S1/13

STATUS

E1S16G

Valid E1 signal detected.

TS0 SYNC

Valid Timesiot 0 {TS0) framing detected.

TS16 SYNC

Valid TS16 framing detected.

CRC SYNC

Valid CRC framing detected.

PAT SYNC

{DS1 and E1} Receiver synchronized with test pattern.

HDB3

£1 HDB3 zero substitution codes detected.

ERRORS

E1 error detected.

16-2
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£1 Measurement Befarence

Et Measurement Summary Screen

For each screen, an ”s”
indicates Summary results
level and a "d” indicates Deta
level. See To Display More
Measurement Screens,

page 1-10.

Sec Ago shows the time
elapsed since the last errar. in
seconds.

E1 Measurement Summary Screen

This screen displays an overview of Kl error measurements.

1 El-E1 CE12
El Measurement
Bit:

TSE Frus
CRC-d:
BEFLE 8

Bit: E1 bit ervor couni: The number of errored bits (transmitted at one
level, but received at another).

TS0 Frm: 1 frame error count: The number of TSO frame word
CITOrS.

CRC-4: E1 CRC-1 errvor count: The number of CRC-4 fields that, are
received in error.

BI'V: K1 bipolar violation count: The number of E1 BPVs. A BPV is the
occurrence of two consecutive pulses of the same polarity (unless the

puises are part of an HDB3 zero-substitution code). This measureinent
is not displayed for DS3-mapped E1 signals.

El Drop Hz: Drop El frequency: The frequency, in Hertz, of the El
signal dropped from the 1XS3 signal. This measurement is only displayed
for DS3-mapped E1 signals.

16-3
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E1 Measurement Reference
E1 Bit Error Measurement Screens

E1 Bit Error Measurement Screens

These three screens display results based on E1 bit error
measurements.

1 Ei-ELl <E1x Fimzl:
El Bit Error Measuremenis #1

Eryor Dounts

Cupraemt RHatiod

Fverage Ratiol

d

1 Ei-EL <E1X Firmal:
El Bit Error Measuremsnts #2

E&: Sy

EFS: Ausil

2EFS: : Unavali

Sew BE: d
1 Ei-E1 (El:
Ei Bit Error Messurensnts §F 0 1

Thirzh E-33 Oribble:

Thrsh E-4: LSESZ:

Thesh E~51

Thesh E~ol d

The results displayed on the screens are described in table beginning on
the next page.
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E1 Measurement Beference
E1 Bit Error Measurement Screens

E1 Bit Error Measurements

Measurement Description

Error Count The total number of E1 bit errors detected.

G Current ratio Cusrent E1 BER: The number of Et bit errors over the
number of £1 bits received in the previous 2.25 seconds.

Average Ratio  Average E1 BER: The number of E1 bit errors over the total

F number of £1 bits received since the beginning of the test.
£
ES E1 errored seconds: The number of seconds during which
at least one E1 bit error occurred {seconds are counted
from test start).
EFS E1 error-free seconds: The number of seconds during

which no E1 bit errers occurred.

%EFS E1 error-free seconds percentage: E1 EFS expressed as
the percentage of the total number of seconds in the test.

SevES E1 severely errored seconds (SES): The number of
seconds during which the error rate was 1073 or greater
and during which no loss of pattern occurred.

Sync ES E1 synchronous errored seconds: The number of seconds
o in which at least one E1 bit error occutred {seconds are
g counted beginning at the error occurrence).

Avail Sec E1 available seconds: The number of secends during the

test that were not unavaifable {see below).

Unavail Sec E1 unavailable seconds: The E1 is declared unavailable
after ten consecutive seconds of SES or LOP. The El is
declared available again after ten consecutive seconds
with no SESs or LOPs.

Degrad Min E1 degraded minutes: The number of 60-second intervals
during which available seconds and bit error counts are
both greater than zero, but do not exceed the SES
thraeshold; or, the number of 60-second intervals during
which the available seconds and CRC error counts are
both greater than zero but less than 320. The 60-second
intervals do not need to be contiguous.

i
B

i
b
B
i
&

16-5

Frrri

www.valuetronics.com



E1 Measurement Reference
£1 Bit Error Measurement Screens

E1 Bit Error Measurements, continued

Measurement  Description

ThrshE-n E1 threshold seconds: The number of available seconds
during which the bit errar rate or CRC error rate {which-
ever is larger) exceeded the indicated E-n threshold. The
thresholds correspond to the follewing values:

Bits {Unfrm)  Bits (TS0} Bits (TS16)  CRC Errors o

E-3 2048 1984 1920 -
E-4 205 198 192 205
E5 2 20 19 21
E6 2 2 2 2
Dribble E1 dribbling error seconds: The number of seconds during

which the error rate is greater than 1, but does not exceed
108 {between 1 and 14 errors).

CSES3 E1 Consecutively severely-errored seconds count; The
number of SESs for which the previous two seconds were
also SESs. This count is reset during LOS, LOF, and LOP,

16-6
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E1 Measurement Refarence
E1 Block Error Mieasurements Scraen

1 Ei~El (Ei: Finals:
El Block Error Measurements

Ezt. Total Blocks:

Bleck Err Count:

Burst Err Seconds: -
SEE: — CATL LIRS:

o determine block errors, the  Est. Total Blocks: Estimated count of El blocks: The estimated
raceived E1 bitsare counted . number of blocks received, as determined by the selected block size.
into blocks of 2 through 8
kilohits {block size is
user-programmabie, see D87
Block Size, page 11--7}.

Block Exr Count: El block error count: The number of E1 blocks that
contained one or more errors.

Barst Err Seconds: Fl block burst errored seconds: The number of
seconds in which the number of block errors was three or greater.

SEE: Severce error event count: The number of SEEs; a SEE is declared
when there are four consecutive quarter-seconds each containing 93 or
maore bit errors, or more than N number of block errors. The value of N
depends on the E1 block size (sec following table). A SEE ends when
there are two consecutive error-free seconds.

Severe Errar Event (SEE) Block Error Threshold Vatues

E1 Block M {number of E1 Biack A {number of

g
B Size block errors) Size block errors)
7 2 Xhit 46 6 Kbit 15
i I
B
3 Kbit 30 7 Kbit 13
4 Kbit 23 8 Kbit 11
5 Khit 18
o CATV TJAS: Cable TV unavailable seconds count: The number of CATV
UASs. A CATYV UAS interval is declared when there are 60 conseculive
: BESs, ten consecutive S5s, or ten consecutive LOP seconds. These
o seconds are included in the unavailable time.
A CATV UAS interval ends when there are 60 consecutive error-free
i i seconds. These seconds are not Included in the unavailable time.
167
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E1 Measurement Reference
£ TS0 Frame Error Measurements Screen

El1 TS0 Frame Error Measurements Screen

This screen displays measurements based on TS0 frame word errors in
framed K1 signals.

1 Ei-El <E13
El Tz@ Frame Ertor
Codr ts

Fg Ratiol

Count: K1 TS0 frame word error count: The number of errored TS0
frame words.

Cur Ratio: Current TS0 frame word error ratio: The average frame
word error ratio during the previous 2.26 seconds.

Avg Ratio: Average TS0 frame word error ratio: The number of frame
word errors over the number of frame words received since the
beginning of the test.

ES: Frame word errored seconds: The number of seconds during
which at least one frame word error occurred.

EFS: Frame word error-free seconds: The number of seconds during
which no frame word errors occurred.

WEFS: Frame word error-free seconds percentage: E1 TS0 frame word
IFS expressed as a percentage of the total time since the beginning of
the test.

16-8
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£1 Measurement Befarence
E1 GAS Frame Error Measurements Screen

E1 CAS Frame Error Measurements Screen

This screen displays measuremenis hased on T816 channel associated
signaling {CAS) frame word errors in TS516 framed E1 signals.

1 Eil~ELl (EL2 Finmal
Bl CRE Frame Erroe Peasur
(o

e BEatior
Aug Ratio:

count: F1TS16 frame word error count: The number of errored TS16
frame words.

Sur Ratio: Current TS16 frame word error ratio: The average frame
word error ratio during the previous 2.25 seconds.

Avg Ratio: Average TS516 frame word error ratio: The number of frame
word errors over the number of frame words received since the
beginning of the test.

ES: Frame word errorcd seconds: The number of scconds during
which at least one TH16 frame word error ocourred.

EFS: Frame word error-free seconds: The number of seconds during
which no TS16 frame word errors oceurred.

%EFS: Frame word error-free seconds percentage: E1 TS16 frame
word EFS expressed as a percentage of the total time since the
beginning of the test.




£t Measurement Reference

F1 CRC-4 Error Measuremenis Screen

E1 CRC-4 Error Measurements Screen

This screen displays measurcments based on CRC errors in CRC-4
formatted E1 signals.

1 E1-EL cELX

Fatios
Mg Ratiol

Count; CRC error count: The number of E1 CRC-4 values that are
errored.

Cur Raiie: Cuarrent CRC error ratio: The average CRC error ratio
during the previous 2.25 seconds.

Avg Ratio: Average CRC error ratio: The nurmber of CRC-4 errors over
the number of bits received since the beginning of the test.

E&: CRC ervored seconds: The number of seconds during which at
least one CRC error occurred,

E¥FS8: CRC error-free seconds: The number of seconds during which no
CRC errors occurred.

%EEFS: CRO error-free seconds percentage: E1 CRC4 EFS expressed
as a percentage of the tolal time since the beginning of the test.
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F1 Measurement Reference
£t BPY Measuremenis Screen

1 BPV Measurements Screen

This screen displays measurements based on bipolar violations (BPVs).
This screen is not displayed for El signals mapped to and from a D53
signal.

1 Ei-El1 <El3 Final:
El BFU Measuremstils
Count:

Dur Ration
Auag Ration

Count: BPV error count: The number of bipolar violations. A BPV is
the occurrence of two consecutive pulses of the same polarity (unless
the pulses are part of a HDB3 zero-substitution code).

Cur Ratio: Current BPV error ratio: The average BPV error ratio
during the previous 2.25 seconds,

Avg Ratio: Average BPV error ratio: The number of BPVs over the
number of bits received since the beginning of the test.

ES: BPV errored seconds: The number of seconds during which at least
one BPV occurred.

EFS: BPV ercor-free seconds: The number of seconds during which no
B’V errors occurred.

%IEES: BPY error-frec seconds percentage: Bipolar violation EFS
expressed as a percentage of the total time since the beginning of the
test.

www.valuetronics.com




F1 Measurement Reference
£1 Slips Screen

E1 Slips Screen

This screen displays E1 slips measurements based on comparing the
timing relationship between the receive El signal to an external
reference signal. The reference signal is a bipolar DSX source applied at
the rear-panel D51 REF IN connector.

Finals

it &1 i;-_‘.l'_-."-'-:
it E;].iﬂ.'-:::

] s

A frame shipis also called 8 Frm Slips: Frame slip count: The number of frame slip occurrences. A
controfled siip, frame slip is declared when a difference of 256 time slots (bits) is
~ detected between the receive and reference signals. Multiple frame
slips within 0.25 seconds are counted as a single frame slip.

Bit Slips: Bit slip count: The number of individual time slot differences
between the receive and reference signals, in either direction. A
positive value indicates that the receive frequency is greater than the
reference frequency. A negative value indicates the receive frequency is
fess than the reference. If the reference is lost, the bit slip count is
restarted from zero when the reference is restored.

Bit Slips (graphic): This arrow provides a repeating graphic showing
the number of bit slips. When the arrow reaches the right side of the
display, 256 bits slips have been counted and a frame slip is declared.

Stip Sec: Slip seconds count: The number of second during which one
or more frame slips occurred.

Bx Hz: Receive El lrequency: The received signal frequency displayed
in Hertz.

Delta llz: Frequencey difference in Hertz: The difference between the
receive il frequency and the reference frequency. A positive value
indicates the receive frequency is faster than the reference; a negative
value indicates the reccive frequency is stower.
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£1 Measurement Reference

E1 Signal Measurements Screen

K1 Signal Measurements Screen

This screen displays signal measurements for the El receive signal. This
screen is not, displayed for E1 signals mapped to and from a DS3
signal.

1 El-El <{El3 Final:
El Signal Measuremsnis
Rz Hz:

Rx Pk
S €

Rx Mz: Receive El signal frequency: The frequency of the receive K1
signal, in Hertz.

Rx Pk V: Receive E1 signal level, Vpk: The level of the receive DiS1
signal in volts peak (accuracy is 15%).

Rx dBdsx: Receive El signal level, dI%: The level of the receive El
signal in decibels, referenced to a DSX level (accuracy is +1 dB). The
range is —-30 to +6 dBdsx.

Bx ma: Receive Bl level, mA: The level of the receive El signal in
milliamperes (mA).

Ref IIz: Reference K1 signal frequency: The frequency of the reference
E1 signal applied at the rear-panel DS1 REF IN connector, in Hertz.

EXZ: Excessive zeros count: The number of consecutive-zero strings
greater than 15 (for AMI) or greater than 4 (for HHDB3). Each string is
considered a single event.
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E1 Measurement Reference

Jitter Measurementis

Jitter Measurements

Jitter Peak _
Results 1 E1-E1 ¢E1

El oJitther
Current Peto-F CJI5:

n

4

M
MR
MK Mea Peak (LI s

Hach result is caleulated for both wide-band and high-band jitter.

For 11, the wide-band jitter Current P-to-P: Current peak-to-peak jitter: The sum of the positive
cut-off frequency is 20 He to jitter peak and the negative jitter peak for the most recent one-second
100 kHz and the high-band period. Displayed in unit intervals.

cut-off frequency is 70 kHz to

100 kHz. MAX P-to-P; Maximum peak-to-peak Jitter: The s of the highest

--------- positive jitter peak and the highest negative jitter peak for the entire
test duration. Displayed in unit intervals.

MAX Pos Peak: Maximum positive jitter peak: The greatest positive
jitter peak since the beginning of the test. Displayed in unit intervals.

MAX Neg Peak: Maximum negative jitter peak: The greatest negative
jitter peak since the beginning of the test. Displayed in unit intervals.

Jitter Hits and
Mask Results i Ei-Ei ¢El3

El Jittsr
Hits Counts

Total Hits Timedls
MAX Fercent of N

See 051 Jitter Hits Threshold,  Each result is calculated for both wide-band and high-band jitter.
page 117,

~—— Jiits Count: Indicates the total number of jitter hits (jitter hit
threshold exceeded) since the beginning of the lest.

For £1, the wide band mask is  Total Hits Time: Indicates the cumulative total of time, in seconds,
1.5 Uland the high-band mask  that the jitter hit threshold has been exceeded since the beginning of
is2 U the test.

MAX Percent of Mask: Indicaies the maximum peak-to-peak jitter
for the entire test period expressed as a percentage of the jitter mask.
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E1 Measurement Beference

E1 Alarm Screens

E1 Alarm Screens

These two sereens display alarm results for the E1 receive signal. The
alarms displayed on the screens are described in the following table.

E1 Alarm Descriptions

Alarm Description

Los E1 loss of signal: Declared when there are 175 or more
contiguous pulse positions with no positive or negative
pulses. LOS is cleared when there is a 12.5% or higher
ones-density on the receive signal.

00F E1 out of frame: Declared when the frame alignment word is
received errored for three consecutive frames,

AlS £t alarm indication signal; Declared when an unframed
B2 all-ones pattern is received {"all-ones” is considered to be
| S fewer than three zeros in two consecutive frames).
LGP E1 loss of pattern: Declared when pattern synchronization is
%“ not achieved or when the receive pattern does not

carrespond to the internal reference pattern.

Pattern synchronization is declared when 64 censecutive
pattern matches {bits) are received.

Loss of pattern synchronization is declared when 250 out of
1,024 consecutive pattern bits are errored. {User patterns
with less than 25% transition density use 85 errors out of

1,024 bits.)

pr RAI Remote alarm indication: Declared when bit 3 of the
received timeslot 0 is set to 1 for three consecutive non-FAS
frames.

;‘{: ' Dist Distant multiframe alarm: Declared when bit 6 of timestot 16

e in frame 0 is set to 1 for three consecutive multiframes.
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E1 Measurement Beference

Fi Alarm Screens

i1 Alarm Seconds  This screen displays counts of 151 alarm seconds. An alarm second is

Sereen one during which at least one occurrence of that alarm occurred.

1 EiI-El tEL Final:

El Rlarm Secotmds
LOE:
QR LOF;
RAIL:
Dist: s

E1 Alarm and This screen displays the current and previous occurrence of El alarms

on the receive signal. Like front-panel indicator LEDs, the screen
provides a current status of the alarm {Alarm) and also indicates if the
alarm has occurred previously (Hist).

History Screen

i Ei-El <Ei>
El Alarm Hist

LOZY = -
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£1 Measurement Reference
£1 Status Screen

indications work cumulatively
) together. For example, if your
%‘" £1 signal is CAS and CRG-4
g formatted
(Fre=TS0+TS164CRE) alt
three indicators wilt show
when a valid signal s received.

5
[

.
B
EA
i
A

El Status Screen

This screen displays The status of certain E1 signal parameters, similar
to the front-panel DS1/K1 STATUS indicators.

1 El-E1 <E1D Firnal:
El Status
Fattern:

HOEZE:

For each parameter, the display shows ON if that condition is present.

E1l Signal: E1 signal present: Declared when an El signal is received
with at least a 12.5% ones-density.

TE0 Syne; Valid TS0 frame synchronization: Declared when valid FAS
words are received in two consecutive FAS frarses, and bit 2 in
timeslot 0 of the intervening non-FAS frame is set to 0.

TS16 Sync: Valid CAS mulliframe synchronization: Declared when a
valid MFA signal is detected in timeslot 16, and timeslot 16 of the
previous frame does not contain all-zeros.

CROCA Syne: Valid CRC-4 format frame synchronization: Declared
when two consecutive valid CRC-4 signals are detected within 12-14 ms
after frame synchronization.

Pattern: El pattern synchronization: Declared when 64 consecutive
pattern matches (bits) are received.

HIDB3: E1 high-density bipolar signal present: Declared when valid
HDB3 (threc-zero substitution) codes are detected on the receive El
signal.

16-1/
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E1 Measurement Reference
E1 Timesiot Measuremenis Screen

El Timeslot Measurements Screen

This screen displays timeslot level, frequency, data, and signaling
results for the selected TS drop channel on the 1 signal (this screen is
only active when the DS0 Data> is set for a tone).

El Time &

Lzl

T+ EokEm

Freog: 1884  Hz
Datal 18111910 A=8 iy =g " s

Level: TS level: The TS signal RMS power in decibels (dBm). The bar
graph to the right gives a graphical display of the signal.

»+3dBm Thresh Sec: TS 3 dBm threshold seconds: The munber of
seconds in which the dropped TS signal level exceeded +3 dBm.

Freg: TS frequency: The frequency of the dropped tone in Hertz.
Data: TS payload: The currept eight bits in binary format (1s or 0s).

ABCE: 'TS channel signaling bits: The binary status of the four
signaling bits for the dropped TS,

1618
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E1 Measurement Reference
DSH/TS Bit Error Measuwrenients Screen

DSO/TS Bit Error Measurements Screen

This screen displays BER results on the selected TS. This screen is only
active when the TS Datas is set for a patiern.

i Ozi-0zl <DSis Final:
! - feasurensnhs
= ot

werage Katiod
werent Ratio!

Error Count: TS pattern bit errors: The number of bit errors detected
on the sclected TS since the beginning of the test.

Average Ratio: TS average pattern bit ervor ratio: The average ratio of
errored bits over the total number of bits for the selected TS since the
beginning of the test.

Current Batio: TS current pattern bit error ratio: The average ratio of
errored bits over the tolal number of bits for the selected TS during the
most recent 2.25 seconds.

www.valuetronics.com




E1 Measurement Reference

S1/1d
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1 Specifications
E1/TS Interfaces

E1/TS Interfaces
i1 Transmitter Signal: DSX
E1TX o Per CCITT G.703.

*» 3.0 Vpk £1.0 dB (0 dBdsx).
Line Code: AMI or HDB3.
Impedance: 120 ohm +5% balanced; return loss »20 dB.

Connector: Accepts WECo 310 plug. Optional Bantam.

E1l Receiver Signals:
E1 RX
DSX Per CCITT G.703.
3.0 Vpk £1.0 dB (0 dBdsx}. 2.048 MHz £1000 ppm.
Equalized for 0 to 655 ft of 22 AWG pulp insulated cable.
Sensitivity = 26 dB below 0 dBdsx.
Jitter tolerance per CCITT G.823.
Mon Per CCITT G.703. 0.3 Vpk input level typical (~20 dBdsx).

Line Code: AMI or HDBS.
Impedance:
¢ Term = 120 ohms +5%, return loss >20 dB.

e Bridge = >1000 ohms.

Connector: Accepts WECo 310 plug. Optional Bantam.

E1 Drop Ouput Signal = DSX: El dropped from higher-rate signal.
E1 DROP * Per CCITT G.703.
e 3.0 Vpk £1.0 dB (0 dBdsx).
Line Code: AMI or BSZS.
Impedance: 75 ohm +5%; return loss >20 dB.

Connector: Accepts WECo 310 plug. Optional Bantam.

17-2
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E1 Specifications
E1/TS Interfaces

El Timing Internal: 2.048 MHz +20 ppm.
DS1 TX CLK IN jack: Input EI signal. TTL levels, 50 ohm, BNC

connector.

E1 Timeslot TS VI Drop Port: VI OUT jack: 600 ohm, internal codec.
P Interfaces TS VF Insert Port: VE IN jack: 600 ohm, internal codec.
£

ABCD Signaling SIGNALING FTL port: TTL, DB-9S connector, b0 ohms. For pinout.
£ Bits Drop information, see ABCI} Signaling Bits Drop, page 13-4

Note: The rear-panel DS1 REF IN, DS1 INTERFACE, DS1 ERR OUT, and

test setisin an E1 mode.

E1 Slips Reference Input: DS1 REF IN jack: accepts E signal.

+ 3.0 Vpkinput level, typical.

» WECo 310 connector.

SIGNALING-TTL connectors serve the carresponding E1 functions when the

El1 Network DS1 INTERFACE port: DIB3-15 socket connector. Provides parallel

g( Interface connections to the front-panel DS1 TX and DS1 RX connectors.
Pin function

3 1 E1 Txtip

_ 9 E1 Txring

% 3 E1Rxtip
11 E1 Rx ring
All others No connection

El Errors Output DS1 ERR OUT jack: TTL, 50 ohm, BNC connector.

www.valuetronics.com
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E1 Specifications
Jitter Option Specifications

Jitter Option Specifications

E1 jitter measurement requires E1 testing (Option URQ), Option UQR,
and either Option UQN or 201.
Measurement E1 Jitter Measurement per: CCITT G.823
Response Wide-band cut-off frequency: 20 Hz to 100 kllz
High-band cut-off frequency: 20 kHz to 100 kllz
Roll-off { per decade) below lower 3 dB point: =20 d3
Roll-off (per decade) above higher 3 dB point: 260 dB

Jitter

Measurements

Measurement Range Resolution Accuracy

Maximum Peak Positive Jitter 0.1t06.0Ul 0.1 +5% of reading, £0.05 U1.

Maximum Peak Negative Jitter  0.1to 6.0U1 g1ul +5% of reading, +0.05 UL

Current Peak-to-Peak Jitter 0.1t0 120Ul 0.1 Ul +5% of reading, £0.05 UL
E Max Peak-to-Peak Jitter 0.1 to 120 Ul 0.1ul +5% of reading, £0.05 UL
;,-I Wideband Mask  Highband Mask

Percent of Mask 15Ul 0.2 Ui

Demodulated DMOD JITTER OUT jack: 50 ohm, BNC connector.

Jitter Output Scale = 100 mV/UT; range = 0 to 6 Vdc.

17--4
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E1 Specifications
E1 Signal Format—2.048 Mbs

E1 Signal Format-—2.048 Mbs

‘ I'] |2 I3 | 4‘515 | 7 Eg I 1 Timeslot (TS} = 8 bits
B
& 7
|/ 1 E1 Frame = 32 eight-bit timeslots = 756 hits

L i

-
. -

—

| TS0 (CRC-4 format) [ 1516 (CAS format)
[CofoJol1i170]1]1] FAS frames(0and even frames) 0101 0[0[X]Y|X]X]MFalignment (frame 0 only)

&
e

[0 1[A]S4]SaiSa|S:[S| Non-FAS trames {add frames) {AlBiciDIATB[C]D| Signating {frames 1-15)
[ bits = bit 1 of frames 13 & 15
s
oy TS0 {non-CRC-4 fermat)
IS;ID]O I 1 |1 IU[% [1 I FAS frames (0 and even frames}
gzz IS-] 1 !AISH|Sa|Sa!SaISal Non-FAS frames (odd frames}

X
i
L

ey
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E1 Specifications
£1 Signal Format—2.048 Mbs

E1 Multiframe Structure (showing TS0 and TS16 bits)

TS0 bits TS16 bits

Frame 1 2 3 4 5 6 7 8 TS1-T$15 1 2 3 4 5 6 7 B TYS17-TSH

0 €10 81108 1 0 00 0 XY XX
1 01 AS S S S S At B1 €1 D1 AeBisCieDis }”“

- 2 C2o o011 toQ0 11 A2 B2 Cz Dz AnnBi7Ci2 D17

§ 3 ¢ 1+ AS S S S S Az B3 C3 D3 AisBisCisDis

;:? 4 €36 01 101 Aa Ba Cs Da AraBraCialho

c-rg: 5 11 AS S S S S As Bs Cs Ds A20B20Cz0D20

© § C&0 01 1 0 11 As Bs Cs Ds AnBa1Ca D21

E 7 0 1 AS S S S S A7 By Cr D7 AnzB22C22 D22
;; 8 C1o0oo0 11O 11 As Bs Cs Dg AzaB23Cz3Das :
z 9 11T A8 S8 S8 S8 S As By Ca D9 A2aB24C24D2a )

o M0 €20 01 10 11 A1 B CroD10A25B25 C25 D25

E 11 t 1T AS S S S S A11B11C11 D11 A26B26 C26 D26

% 12 €30 011011 A12B12012 Dz A22B27 C7 Dy

:fg: 3 E1TASSSSS A13B13Ci3 D3 Az B2s C2s D2s

14 CA0 01 1011 A14B14C14 D14 A29B29 C29 D2e

5 E 1 A S S S S S A15B15C15 D15 Ase Bao Ca0 D3o

C1-C4: CRCA bits.

A: Remote alarm indication bits.
S: Spare bits.

E: CRC error indication bits.

A,-D,: ABCD signaling bits for channel x.

17-B
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ATM Network Testing
Run an Automatic VP/VC Scan

Run an Automatic VE/VC Scan

The VPAC scan is not The 156MTS features an automatic ATM scan that analyzes the receive
available for STS-12¢ ATM signal for ATM traffic and identifies the active channels and bandwidth.
applications. This procedure describes how to setup and run the test.

1. Connectthe signal to be tested o the appropriate 166MTS input

For loop tests, configure the 9.

ATM transmit stream before
you begin the VPI/VE! scan,

See Configure Global ATM

Farameters, page 18-10.

ALY

connector.

From the Main Menu, select Terminal, Monitor, or Drop & Insert
test mode and press MENU-down,

On the test setup screen, configure the transmitter, receiver, and
payload as necessary for your test. For ATM on SONET signals, be
sure the Payload is set for ATM. Press MENU-down.

On the test operation screen, configure the signal parameters as
necded. For ATM on T-carrier, sct the Datas field to ATM.

03y Final:

Traoulle Scan

Mo Erpors or Hlarms

Press CONFIG-right. to display the Control Screen menu. Use FIELD
to select ATM Setup and press CONFIG-right again.

On the ATM Setup menu, select VPI/VECI Scan and press
CONFIG-right.

T Sharelaed Bt ve

Tl
I

18-2
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ATM Network Testing
Fun an Automatic YPAVC Scan

10.

1L

12

The ATM VPYVCI Scan operation screen is displayed.

Use FIELD and VALUK to set Funcetion> to Channel Search and
then press the START key.

The instrument scans the input signal for ATM traffic. Active VP/VC
addresses are displayed in the list on the top half of the display.

Press STOP to end the scan (the scan ends avtomatically when 40
VP/VCs are detecied).

Use VALUL to set Fonction> to BW Measurement and press
S5TART.

The instrument checks each active VP/VC (o determine the
percentage of bandwidth used by that channel.

Press STOP to end the bandwidth measurement (the measurement
ends when all active channels have been measured).

Use RESULT to scroll the results screens in the top half of the
display. There are five screens; each screen lists as many as eight
channels.

To select a channel for further testing, use FIELD to highlight the
Further measurement on item> field. Use VALUE to choose a
detected channel to test and then press CONFIG-right.

To perform additional testing on the channel you sclected, sce Run
the ATM Test, page 18--21.
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ATM Network Testing
Run & Cell Capiure Test

Run a Cell Capture Test,

[he celt capture sequence is Use the cell capture test to filter and view a specific cell stream, or a
not available for STS-12¢ AIM - range of streams. This procedure shows how to sct up and run the test.
applications.

1 From the Main Menuy, select Terminal, Monitor, or Drop & Insert
test mode and press MENU-down.

2. On the test setup screen, configure the transmitter, receiver, and
payload as necessary for your test. For ATM on SONET signals, be
sure the Payload is sct for ATM. Press MENU-down.

3. Onthe test operation screen, configure the signal parameters as
needed. For ATM on T-carrier, set the Datax field to ATM.

1 STZ1-5TEL D83 Fimal:
Troulkxle Scan

Ho Ereors or Hlaems

For loop tests, configure the 4. Press CONFIG-right to display the Control Screen menu. Use FIELD
ATM transmit stream before to select ATM Setup and press CONFIG-right again.

you begin the VPVCI stan. - o )

See Configure Blobal ATM b, Qn the ATM Setup menu, select Cell Capture and press

Parameters, page 18-10. CONFIG-right.

Tk arc e

P i
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ATM Natwork Testing
Run a Cell Capture Test

6. Next select Cell Capture Mode and choose a mode. The capture
mode determines what other setup screens will be presented (this
example uses Cell Capture Mode>Range of VPIs).

»
: ? 7. Press CONFIG-right. The next Cell Capture screen is displayed.
: SATH Cell Dapiure—FRangs of WWiss 4
g Oisplay CTell UM

Capturs UPIXIL To FF

o dizplayg selected celli

R A

[l i}
— i

The appearance of this screen depends on the capture mode
selected in step 6. The selected mode is indicated in the title of the
screen.

8. Use the FIELD and VALUE keys to set a VPI address range to

g** capture. The test set will only capture cells that fall within the range
you set.

9. Press CONFIG-right to display the VIl Masking setup screen.

SHTM Sell Ceplure-tl Maskings
ix o Feon WL T B
g 2 From UFI: @B 70 88
& e Feoin DRI 98 TO G
GrMazk From URPL: 88 TO g
Er PROTT 2007 Z50101 45077

You can refine the capture range by masking parts of the range
entered in step 8. Use FIELD and VALUE to enter as many as four
masks to be ercluded from the capture range. Enable the masks by

g W
S toggling the corresponding Enable: number On or Off.

Example: if you specify 10 to 88 in step 8 and a mask of 33 to 55, the
test set captures cells with VPTs in the ranges 10 to 32 and 56 to 88.
v

. ‘ 18-5
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ATM Network Testing
Run a Cell Capture Test

10. Start the cell caplure test by pressing START.

The 156MTS captures cells using the criteria you defined. The test
runs uniil 500 cells are captured, or until you press STOP. The
number of cells captured is displayed in the Cells> field on the top
half of the display.

11. Use the RESULT keys to scroll the top hall of the display and view
the header and payload of each of the captured cells. The
ATM Cell # ficld on the top line indicates which cell is being
displayed.
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12. To avoid scrofling through all the cells, enter the number of the cell
you'd like to view in the Display Cell #> field and then press the
ACTION key.
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ATM Network Testing
Set up for ATM Testing

Set up for ATM Testing

ATM testing features are available when the payload is set for ATM.

1. From the Main Menu press FIELD to select a testing mode.

2. Press MENU-down. The testing setup screen for the mode you
select is displayed (this example shows Terminal testing mode).

TEREMIMNAL TESTIMNG

Fx Rater Z¥T=1-THINL

Select Tx and Ex Rates firzt
then select pagload.

MEMHU-dn to enier best mods,
4

s MEMU-up o return to

= Main Merod.

3. Use FIELD and VALUE to set the transmitter (Tx Rate:) and
receiver (Rx Rate:). For Monitor and D&I modes the transmitter
and receiver are set simultaneously (Tx/Rx Rate:).

4. Next press the right FIELD key to select the Payload: parameter.
£ Use VALUE to set the payload to an ATM selection.

* For OC-12, select 12¢/ATM or 3¢/ATM; for OC-3, select 3¢/ATM.
o For STS-1 and OC-1, select STS1T/ATM.

s Tor D53, DS1, or El select DS3, DS3/DS1, DS3/EL, DS1, or EX
as appropriate for your test.

i 5. Press MENU-down. The test operation screen is displayed.

Before you configure the ATM parameters, you should decide which
ATM test mode to use. See Choose an ATM Test Mode, page 18-8.

o
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ATM Network Testing
Choose an ATM Test Mode

Choose an ATM Test Mode

1. From the test operation screen press CONFIG-right to display the
Control Screen menu.

Global Seitings
flare Conteinl

FFS Conteod

023 FEAD Condeol
C=2 T-Eit Sontieol
SOMET O Corndrol

2. Select ATM Setup and press CONFIG-right to display the ATM
Setup merta.

FATH Standard RAotive

LR
Transfer Delay
Inter Arrival Time
Cell Capiturs

i k.{ﬂ
i
=oan |
I
I
I

3. Select the ATM test mode that you want to use.
Refer to the table on page 18-9 for help selecting an ATM test mode.

4. Proceed with the ATM parameter setup. See Configure Global ATM
Parameters, page 18~10.

18-8
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How to select an
ATM test mode

ATM Network Testing
Choose an ATM Test Mode

oo~

Find the ATM measurements you want to make in the table below.

Note the ATM fest mode that meets your needs and check the

requirements and restrictions associated with it. You will probably
use Standard mode unless you are making cell delay measurements.

3. Select the corresponding mode on the ATM Setup menu (sce

page 18-8).

If you want to measure...

Bandwidth, Cell Count, HEC errors, BER, Misinsert, PLCP, Alarm, O0AM

.. .Plus... AAL-1(cellloss, CRC)  Cell Transfer Delay inter-cell Arrival Delay
{round-trip delay)
_..Select this Test Mode: Standard Cell Transfer Delay Celt Inter-Arrival Delay
Traffic Shaplng Yes (2% or 10% BW No No
step only)
BW Step Size 2% (no bkgrnd), 10%, 2% 2%
Line rates,
" R
S Fgnd Cell Type AAL-, AAL-1 Test Cell Test Cefl
g N
?é Fgnd Distribution Cantinuous Continuous Continuous
% Burst {no DAM)
= i e
% Fgnd DAM Yes {Continuous No No
5 distribution)
E —
% Rx Chan Cell Type AAL-0, AAL-1, Test Cell Test Cell
AAL-3/8, AAL-S
Yes (10% BW step No No

Bkgnd Celis/OAM

only)

Note: There is only one ATM test mode for STS-12¢. STS-12¢ ATM testing features
5% bandwidth step size, AAL-0 cell type, and continuous distribution.
Background cells and OAM cells are not available. See Setup for STS-12c

ATM Testing, page 18-19)

‘www.valuetronics.com
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ATM Network Testing
Configure Global ATM Parameters

Configure Global ATM Parameters

For STS-12¢ ATV applications,  »  When you press CONFIG-right from the ATM Setup menu, the ATM
see Setup for STS-12¢ ATM ilobal Setup screen is displayed.
Testing, page 18-19.

SHTH SETUR #i1: dlobsl Seiups
Cell Scramblel
CircuitsFPath HotationiHex
Tratfic Shaplngxd7T
Bl Step Size:1l8% with Bignd ARLs
Cell Delireaticon:HED

1. Use FIELD and VALUE: to set cell scrarnbling (Cell Scramble:)
and to set the cell address format {Circuit/Path Notation>).

2. Set traffic shaping on (Basice) or OfF.

3. Next set the foreground channel bandwidth step size. You can select
2% or 10% increments, or select a nominal line rate.

Note: If you select 2% bandwidth increments or a line rate, transmit background
channels are disabled and ATM setup screens 5 and 6 are not displayed.

4. For DS3, select a Cell Delineation>. Choose either HEC-based or
PLCP-based mapping. See DS3 Cell Mapping, page 19-5

5. Press CONFIG-right when done. The Foreground Channel Control
screen is displayed (see Configure the ATM Foreground Channel
{(no traffic shaping }, page 18-11).

N1V

18-10
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ATM Netwark Testing
Configure the ATM Foreground Channel (no traffic shaping)

Note:

For STS-12¢ AIM applications,
pircn see Setup for STS-12c ATM
{ Testing, page 18-19.

]

*

For more infermation about
Line rate handwidths,
Eﬁi see Bandwidth Step Size,
= page 19-4 and 19-5.

A

Fau

i
&
&
e,
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Configure the ATM Foreground Channel
(no traffic shaping)

If you set Traffic Shaping> to Basic (see step 2, page 18-10} proceed to
Configure the ATM Foreground Channel {with basic traffic shaping),
page 18-12.

*  From the ATM Global Setup screen, press CONFIG-right to display
the Foreground Channel Control screen.

SETH SETUP #20 Fogrd Channel Conteols
IR | T Tupe »ARLE
DigtributiorsCont inuogs
Cells Fer 1x146 Period:H.8 Sec
OAMiEnable>0r T TupesFD IS

rPress ACTION Lo =zend Single B

1. Use FIELD and VALUE to sct the bandwidth (BW) used by the
foreground channel. The bandwidth can be set in increments of 2%
or 10%, depending on the BW Step Size> (see step 3, page 18-10).

* Ifyousct BW Step Size to a “line rate” (see step 3, page 18-10),
BW is replaced by Line Inerement. Choose the Nominal rate,
or adjust the rate up or down in five steps {-5 to +5).

2. Select Type> and use VALUE to set either AALO or AAL1 for the
foreground channel. If you did not select Standard test mode, this
field is set to Test Cell (see step 3, page 18-8).

3. Next select a interleave transmission mode (Distribution>). If the
test mode is not Standard, this field is set to Continuous.

4. If you selected Single Burst or Periodic Burst for Distribution,
use FIELD and VALUE to set the number of cells transmitted cach
burst {Cells Per Burst>)} and the length of time between bursts
(Periods>).

*  From this screen only, press ACTION to trigger a single burst of
foreground channel cells.

5. Next configure the OAM injection parameters (Distribution> must
be set to Continuous). Choose the type, alarm, and segment.

6. Press CONFIG-right when you have finished. The Cell Payload Data
screen is displayed (see Sef ATM Cell Payloads, page 18-13).
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ATM Netwaork Testing
Configure the ATM Foreground Channel (with basic traffic shaping)

Configure the ATM Foreground Channel
(with basic traffic shaping)

Note: |f you set Traffic Shaping: to Off (see step 2, page 18--10) refer 1o Configure
the ATM Foreground Channel (no traffic shaping}, page 1811,

For STS-12¢ ATM applications,  This procedure configures the bandwidth and distribution of the ATM
see Setup for S15-17¢ ATM foreground channel, and sets the foreground OAM transmit function.

Testing, page 18-19, . .
———rereee—e % From the ATM Global Setup sereen, press CONFIG-right to display

the Foreground Channel Control screen.

linfl Er wmhles Hg T Tupe:FD ;
srress RCTION o Sendd 51

For mare infarmation on the 1. Use FIELD and VALUE to set the peak cell rate (PCR), sustained

loaky bucket algorithm, cell rate {SCR), and maximum burst size in cells (MBS). These
see Leaky Bucket Algorithm, parameters are used to calculate the “leaky bucket algorithm” for
page 19-7. traffic shaping when Service Type is set for VBR (see next step).

2. Set Service Type to either CBR (constant bit rate) or VBR
(variable bit rate). When Service Type is set to CBR, the PCR value
is used for the foreground channel bandwidth.

3. Sclect AAL Type> and set either AALQ or AALI1 for the foreground
channel.

4. Next select a interleave transmission mode (Distribution>).

5. If you selected Single or Periodic for Distribution, set the length
of time between bursts (Periods). The number of cells in a burst is
defined by MBS (see step 1).

*  From this screen only, press ACTION to trigger a single burst of
foreground channel cells.

6. Next configure the QOAM injection parameters (Distribution> must
be set to Continuous). Choose the type, alarm, and segment.

7. Press CONFIG-right when you have finished. The Cell Payload Data
screen is displayed (see Set ATM Cell Payloads, page 18-13).

18-12
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ATM Netwaork Testing
Set ATM Cell Payloads

Set ATM Cell Payloads

=« ‘ For STS-12c ATM applications, This procedure sets the payloads of the foreground channel and idle
see Setup for S1S-12c ATM  cells, and defines the user-programmable ATM test patterns.
Testing, page 16-18.

¢ From the Foreground Channel Control screen, press CONFIG-right
to display the Cell Payload Control screen.

4 Dabas

1. Use VALUE to set the payload pattern for the ATM foreground
channel.

2. Use FIELD to select Idle Cell Data> and use VALUE to set a
hexadecimal value for the payload of the transmitted idie cells.

3. Next use FIELD and VALUE to enter a value for the 32-bit
foreground pattern. The value is entered in hexadecimal.

4. In the same manner, use FIELD and VALUE to enter a value for the
32-bit background pattern.

f  ; Note: The background pattern is only available when traffic shaping is off and the

. bandwidth step size is set to 10% increments.

g 5. Press CONFIG-right when you are finished. The fourth ATM setup

screen is displayed (see Set the Foreground, Idle and Receive
VE/VC, page 18-14).

S

;'ﬂa
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ATM Network Testing
Set the Foreground, ldfe and Receive VP/VC

Set the Foreground, Idle and Receive VP/VC

For STS-12¢ ATM applications, This procedure sets the cell header fields for the foreground channel,

see Setup for STS-12c ATM  idle cells, and receive channel. It also sets the receive channel cell type.
lesting, page 18-19,

¢ From the Cell Payload Data screen, press CONFIG-right to display
the fourth ATM screen.

SHTH SETUR #45

HEC WD LT FT CLF
Fornod Hdre: g @l GEEl Gad 3
ITdle Hor: & e ee——e RO &
Fe Chan: - 117 S -

AR

@l
Fa Cell Tope> FRALE

1. Use FIELD and VALUE to set the generic flow control bits (GFC),
virtual path identifier byte (VPI), virtual circuit identifier bytes

{(VCI), payload type bits (P'F), and cell-Joss priority bit (CLP) for
the foreground channel cell headers (Fgnd Hdr:).

2. Next set the GFC, PT, and CLP for the transmitted idle cells
(Idle Hdr:). The idle VP/VC address is not editable.

3. Setthe VP/VC for the receive channel (Rx Chan:). The test set uses
this address to make “selected VP/VC” measurements (see Selected
VP/VC Measurement Screens, page 20-4).

4. Use FIELD and VALUE to set the cell type for the received
channel(Rx Cell Type>). If you did not select Standard test mode
this field is set to Test Cell (sce step 3, page 18-9).

5. Press CONFIG-right when you are finished.

s If you set a bandwidth step size of 10% (sece step 3, page 18-10),
the Background Channel Control screen is displayed.
See Configure the ATM Background Channels (traffic shaping
off), page 18-15.

* If you set a bandwidth size of 2%, the display returns to the test
operation screen and you are ready to begin the test (sec Run the
ATM Test, page 18-21).

Note: You can go back to the other ATM screens by pressing CONFIG-Teft.

18-14
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ATM Network Testing
Configure the ATM Background Channels (traffic shaping off)

Note:

e Note:

For STS-1Z2¢ ATM applications,
see Setup for ST5-12c ATM
Testing, page 168-19.

Ko
[

E

i

FEOr

www.valuetronics.com

Configure the ATM Background Channels
(traffic shaping off)
If you set Traffic Shaping> to Basic (see step 2, page 18-10) proceed to

Configure the ATM Background Channels {with basic traffic shaping),
page 18-186.

» From the fourth ATM setup screen, press CONFIG-right to display
the Background Channel Control screen.

This screen is not displayed if BW Step Size> is set to 2%. See Configure
Global ATM Parameters, page 18-10.

Erablel 1

Y Z2ROFT ZR0TT 409
GRM: Enanlesif =

B

1. Use VALUE to set the background cell type (Type>). Next use
FIELD and VALUE to set the payload (Datas).

2. Use FIELD and VALUE to select and activate or deactivate the four
background channels (Enable: 1> through 4>).

3. Next set the OAM parameters (Distribution> must be Continuous,
see step 3, page 18-11). Choose the type, alann, and segment.

4. Press CONFIG-right. The Background Header Setup screen is
displayed.

SHTH BETUR 6D Tx Bhgnd Header Setups
GECOURT Ul FT CLF
Hid L B BBEl BaE &
Hide 2t i B3 gEgl Sad %
Hod 2 5 B4 BARl Gen £
Hidi2 5 B GEal 30 5

5. Use FIELD and VALUE to configure the cell headers for the four

background channels. The fields are the same as for the foreground
(Sce Set the Foreground, Idle and Receive VP/VC, page 18-14).

6. Press CONFIG-right when you are finished. The Misinserted Cell

Error Control screen is displayed (sce page 18-18).
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ATM Network Testing

Configure the ATM Background Channels {with basic traffic shaping}

Configure the ATM Background Channels
(with basic traffic shaping)

Note:

if you set Traffic Shaping> to Off (see step 2, page 18-10) refer to Configure

the ATM Background Channels {traffic shaping off}, page 18-15.

»  TFrom the fourth ATM setup screen, press CONFIG-right to display
the Background Channel Control screen.

Note:

Global ATM Parameters, page 18-10.

This screen is not displayed if BW Step Size> is set to 2%. See Configure

AN Enable 0 f

T 2R3

FEred

For STS-12¢ ATM applications, 1.
see Setup for STS-172¢ ATM
lesting, page 1819,

{1-4) On or Off.

Use FIELD and VALUE to set each of the four background channels

2. Set the Serviee Type for each background channel to either CBR
(constant bit rate) or VBR (variable bit rate).

3. Next set the AAL Type for each background channel.

4. Setthe OAM parameters {(Distribution> must be set to Continuous,
see step 3, page 18-11). Choose the type, alarm, and segment.

displayed.

5. Press CONFIG-right. The Background Payload Data screen is

N1V

i b F' [ ]
R
S R S

BLOEFG
FORBCDEFS

6. Use FIELD and VALUE to configure the payloads of the four
background channels.

18--16
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ATM Netwaork Testing
Configure the ATM Background Channels {with basic traffic shaping}

7. Press CONFIG-right. The Background Header Setup screen is

displayed.
ATH SETUR BT Tx Bkyg
i N S ) L
Mol 1 ﬁ HZ O @maEi
Hidi 5} AT EOET
Hedi & i Bd @hael
Hiti &) A% goal

8. Use FIELD and VALUE to configure the cell headers for the four
£ background channels. The fields are the same as for the foreground
(See Set the Foreground, Idle and Receive VP/VC, page 18-14).

. ' 9. Press CONFIG-right when you are finished. The Misinserted Cell
Error Control screen is displayed (sce page 18-18).

i
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ATM Network Testing
Configure Misinserted Cell Errors

For STS-12c ATM applications,
see Setup for ST15-12c ATM
Testing, page 18-19.

N1V

Configure Misinserted Cell Errors

This procedure the misinserted cell injection capability. Misinserted
cells can be injected during ATM testing by setting the error type
(Err: Type>) to Misins Cell.

¢ From the Background Header Setup screen, press CONFI1G-right to
display the Misinserted Cell Error Control Screen.

SHTH SETURP 07 Mizinsert C211 Ere Ontls
Feriod- @1 =

OatarAll 1=
E2-bit Fat:RBCDEFS]

T,

1. Use FIELD and VALUE to set the Period. This is the amount of time
between cell misinsertions when the error injection Rate is set to
Periodic.

2. Use FIELD to select the Data field and use VALUE to set the

payload pattern for the misiniserted cells.

3. Next use FIELD and VALUE to configure the value of the 32-bit user
pattern in hexadecimal (32-bit Prog). The pattern is used when
Data is set to 32-Bit Prog.

4. When you are finished, press CONFIG-right to return to the test
operation display.

18-18
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ATM Network Testing
Setup for STS-12¢c ATM Testing

Setup for STS-12¢c ATM Testing

STS-12¢ ATM parameters,

see STS-12¢c ATM Parameters, L.
page 19-22.
2.
3.
4,

6.

For more information on This procedure configures the unit for ATM testing on STS-12¢ signals.

To configure the test set for STS-12¢/ATM testing, set the transmitter
and receiver for OC-12, and set the payload for 12¢/ATM. (See Set
up for ATM Testing, page 18-7.)

On the test operation screen, use FIELD and VALUE to set the
transmit timing source (STSN: TxClk>) as desired. This parameter
can be set to internal, loop timing, or external timing sources.

Press CONFIG-right to display the Control Screens menu.

Select ATM Setup from the Control Screens menu and then press
CONFIG-right. The first STS-12¢ ATM setup screen is displayed.

SETRE-LZo ATH SETUR @1

1 ol ks le
thooCiroul t HotationsHex

Set cell scrambling on or off, and then set the display notation for
circuit and path addresses to either decimal or hexadecimal.

Press CONFIG-right. The second STS-12¢ ATM setup screen is
displayed.

Set the bandwidth percentage for the transmit channel (TxBWs=)
and then activate the transmit channel (Enable>On).

Next set the payload for the transmit channel cells
(Active Cell Data>) and the idle cells (Idle Cell Data>).

I you selected the user-prograrimable pattern (32-bit Prog) for the
transmit channel data, program the pattern in hexadecimal
(32 Bit Pattern>).

www.valuetronics.com
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ATM Network Testing
Setup for 8TS-12c ATM Testing

10. Press CONFIG-right. The third STS-12¢ ATM setup screen is

displayed.
STE-12c ATH SETUR f3:
GED LI DI FT LR
Tx Hde: ﬂ 1 BESL GGG &
Idle Hdir # ——  ————  GE5 &

H
H
i,
1,

Fr Chant - D T T | SR

11. Configure the cell header for the transmit channel (Tx Hdr), setting
each of the header fields as appropriate (GFC, VPI, VCI, PT, and
CLP).

12. Next configure the GFC, PT, and CLP for the idle cell headers, if
desired.

13. Configure the VP/VC address for the receive channel (Rx Chan:
VPI and VCID. This is the address the test set uses to make “selected
VP/VC” measurements.

14. Press CONFIG-right. to return to the test operation display.

¢ You arc now ready to run the test. See Run the ATM Test,
page 18-21.

Note: You can go back to the other ATM screens by pressing CONFIG-left.

18-20
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ATM Network Testing
Run the ATM Test

RBun the ATM Test

= After you have configured the ATM foreground and background
channel parameters you are ready to begin the test.

P 1. Press START to begin testing. On the first line of the display the
e elapsed time begins to increment.

TS CATMS  Elapsed: 8d
b iremnent Sunnary
lid Cell Delineaticn:

ched VP Cell Reow’di
#l Aot Bl cHz¥, Aug: 22
VP00 Bl THzD . Augl 8

o

b ]
] e

£l

ae
L1

i N

L]

3

2. If you want to inject ATM errors use FIELD and VALUE to sclect an
ATM error type in the Err: Type> field, and to choose an
appropriate injection rate (Batex»).

3. Press ERROR INJECT to inject the errors.

4. Use the RESULL keys to scroli through different measurements on
the upper half of the display.

5. Toinject bursts of ATM cells, access the Foreground Channel

3 Control screen and use the ACTION key to trigger the bursts.

b See Configure the ATM Foreground Charnnel (no traffic shaping),
page 18§-11.

%; 6. To end the test, press STOP,

L
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ATM Configuration Reference
ATM Traffic Selection

ATM Traffic Selection

For STS-12¢ ATM testing, The type of ATM traffic to be tested is determined by the Payload
Option 203 is recuired. For all  selection on the Terminal or Monitor testing setup screen (Terminal
other ATM testing, Option URZ  mode is shown here):

is required.

TERMIMAL TESTING

Tx Fatel STEL-001 Fx Bate: ST51-001

Fress MEHU-dR to enter test mode.
Fiess MEMHU-up 4o returo o Halo Meead.

The Tx Rate, Rx Rate, and Payload fields must be set as described
below (for Monitor modes the rates are set together):

0C12-0C12 12¢/ATM: For testing ATM on S5T5-12¢ signals.

STSL/OC1-8STS1/OC1 STS1I/ATM: For testing ATM on STS-1
clectrical signals or OC-1 optical signals.

All Other Rates: ATM can be performed on the lowest-rate signal
indicated in the Paylead selection. For example in a OC12-0C3 DS3
test setup, ATM testing is available on the DS3 signal. To use the ATM
capability, the Datax field must be set to ATM on the test operation
screen (press MENU-down from the test setup screen).

About Cell Transmission

WiV

"The primary test channel is the foreground channel. You specify the
service type (CBR or VBR), the bandwidth used by this channel, and the
transmission method. The remaining bandwidth can be either idle cells
or as many as four different background AAL channels. The bandwidth
that is not assigned to the foreground channel is divided evenly among
the active background channels. OAM cells c¢an be inserted on the
foreground or background channels.

19-2
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ATM Confiquration Reference
The ATM Setup Menu

The ATM Setup Menu

This screen is not available for - The ATM Setup menu provides access to the ATM test modes and setup
STS-12e screens. When ATM Setup is selected from the Control Screens menu,
the following menu is displayed:

ATH Standard Active

|
i
i
i
I

Cell Capdies

The first line: This line indicates which ATM mode is active. The
active mode is the mode that was last selected from this menu. Each
mode is described below (for information selecting the test mode
see Choose an ATM Test Mode, page 18-8):

g
A

Standard: This mode is for performing BERT or cell-loss
measurements. Background channels are enabled in this mode
(see Bandwidth Step Size, page 19-4).

Cell transter delay is also Transfer Delay: This mode is for performing cell transfer delay
called “round-trip delay.” measurenments. The foreground channel uses only test cells
(see Foreground Channel Type, page 19-8), OAMs and background
channels are disabled.

i Inter Arrival Time: This mode is for performing inter-cell arrival time
measurements, The foreground channel uses only test cells

- (sce Foreground Channel Type, page 19-8), OAMs and background

2:\ channels are disabled.

« Forinformation on using the VPI/VCI Scan, see Run an
Automatic VP/VC Scan, page 18-2.

g ¢ For information on using Cell Capture, sce Bun a Cell Capiure
£ Test, page 18-4.

B
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ATM Configuration Reference
Giohal ATM Parameters (ATM SETUP #1)

Global ATM Parameters (ATM SETUP #1)

The ATM Global Setup screen is accessed by selecting an ATM test
mode from the ATM Setup menu.

Ciecui toPath HobationiHs
Traific ShapingrOff

Bl Step SizsrlBX with Bhond ARLs
Cell DelinseationsHEC

Cell Scrambling Cell Scramble> switches the ATM cell payload scrambler On or Off.
Cell scrambling is used to guard against the payload information
mimicking the SONET scrambling sequence, which could result in an
excess zeros condition.

Address Notation Circuit/Path Notation> sclects the display notation for the VP/VC
address information on the ATM setup screens. Hex sets hexadecimal
notation; Decimal sets decimal notation.

Traffic Shaping (Not available for STS-12¢) Traffic Shaping> switches the traffic
shaping feature on and off.

Off: Traffic shaping is not used. Foreground channel is CBR.

Basic: Traffic shaping is active. The foreground channel can be set to
VBR, and the PCR, SCR, and MBS parameters are used to define the
“leaky bucket” algorithm. See Leaky Bucket Algorithm, page 19-7.

Bandwidth Step (Not available for STS-12¢) BW Step Size> selects how the bandwidth
Size is defined for the foreground channel (see Foreground Channel
Bandawidih, page 19-6). BW Step Size> can be set as follows:

10% with Bkgnd AALs: The foregorund bandwidth is set in
increments of 10 percent. Background ATM channels are enabled in this
mode (only available when Test Mode is set to Standard).

2% with no Bkgnd AAls: The foreground bandwidth is set in
increments of 2 percent, however background ATM channels are
disabled. This is the only selection when Test Mode is set to

Cell Transfer Delay or Cell Inter Arrival Time (see next page).

19-4
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The "line Rate” selections are
not avaitable when trafiic
shaping is on.

The "Line Rate” bandwidths
can be adjusted using the Line
Increment field on Screen #2
{see page 19-6).

DS3 Cell Mapping

ATM Configuration Reference
Global ATM Parameters (ATM SETUP #1)

DSO/TS (56k) Line Rate: Sets the foreground bandwidth to a
nominal rate of about 63 kHz. This corresponds to an ATM data rate of
about 56 kHz, plus associated overhead.

DSO/TS (64k) Line Rate: Sets the foreground bandwidth to a
nominal rate of about 72 kHz. This corresponds to an ATM data rate of
about 64 kHz plus associated overhead.

DS1 Line Rate: Sets the foreground bandwidth to a nominal rate of
about 1.53 MI1z. This corresponds to an ATM data rate of about
1.54 MHz minus the associated overhead.

E1 TS0/16 Line Rate: Sets the foreground bandwidth to a nominal
rate of about 1.92 MHz. This corresponds to an ATM data rate of about
2.04 Mz minus the associated TS0/16 overhead.

E1 TS0 Line Rate: Sets the foreground bandwidth to a nominal rate
of 1.98 MHz. This corresponds to an ATM data rate of about 2.04 MIiz
minus the associated TS0 overhead.

DS3 IIEC Line Rate: Sets the foreground bandwidth to a nominal
rate of 44.08 MHz. This corresponds to an ATM data rate of about
44.73 Mllz minus the associated overhead.

STS1 Line Rate: Scts the foreground bandwidth to a nominal rate of
48.20 Mliz. This corresponds to an ATM data rate of about 51.84 M1z
minus the associated overhead.

(Available for DS3 only) Cell Delineation> sets how the ATM cells are
mapped to the DS3 signal:
HEC: Cells are mapped with HEC-based cell delineation.

PLCP: ATM traffic is mapped into 125 ps PLCP frames carried on the
D33 signal.

19-5
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Foreground Channel Control Parameters (ATM SETUP #2)

Foreground Channel Control Parameters
(ATM SETUP #2)

The ATM Foreground Channel Control is accessed by pressing
CONFIG-right after configuring the Global Setup screen,

When Traffic Shaping is set to Off (see Traffic Shaping, page 19-4),
the dislay appears as follows:

HTH SETUR #d: Fand Charwmel Condeols
K TLH_H:‘.- AALE

[31

Le-_ul~ Fr-r Eur =t ;.riH er ioids

HHH Erable>0fT  TuypesFS RIS
Mrezz ACTIOH 1o ssnd Single

When Traffic Shaping is set to Basie, the display appears as

follows:
Ti _‘ETHF ﬁ_ Fond Charoe

PR H leEs SR AR B

Zgraice Types s EF AL

GistributionsDontinuogs Perioc

Ok Erables07FF Tlgpw, o =Rl 5:‘

BrePress ROTION {0 send Zimgle Burstidod
Foreground BWs: sets the bandwidth used by the transmit foreground channel and
Channel can be set from 000% through 100% in increments of either 10% or 2%

(5% for STS-12¢, see page 19-22). See Bandwidth Step Size, page 19-4.
This field is avaialbale when 10% or 2% is sclected for BW Step Size,
and when traffic shaping is off.

Bandwidth

Line Inerement: This ficld adjusts the selected “Line Rate”
bandwidth. The bandwidth can be adjusted up or down by about

3 percent in 10 steps (-5 through +8) or set to Nominal (no
adjustment). This field is only available when BW Step Size issettoa
Line Rate sclection. See Bandwidth Step Size, page 19-4.

N1V

Note: Bandwidth that is not assigned to the foreground channel is used by the
hackground channels or idle cells. Foreground cells are interleaved with the
idle or background cells to achieve the specified bandwidth (see ATM
Foreground Celf Interfeaving, page 19-10).

13-6

www.valuetronics.com



o3
i

o

S

_—

e

FCANEI

e

RN
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Profile

Service Type

ATM Configuration Reference
Foreground Channel Control Parameters (ATM SETUP #2}

{(Traffic shaping on) The PCR, SCR, and MBS ficlds define the VBR
traffic profile. These fields are used to calculate the “leaky bucket”
algorithm when Service Type is set to VBR.

PCR: Peak Cell Rate. The maximum bandwidth that can be used by the
VBR traffic.

SCR: Sustained Cell rate. The nominal average bandwidth used by the
VBR traffic.

MBS: Maximum Burst Size. The maximum number of cells that can be
transmitted in a single burst of the VBR traffic.

(Traffic shaping on) Service Type determines whether the traffic is
constant or variable bit rate.

CBR: Constant Bit Rate. Uses only the PCR value to set the transmit
bandwidth.

VBR: Variable Bit Rate. uses the PCR, SCR, and MBS ficlds to calculate
the “leaky bucket” algorithm (see figure below).

Leaky Bucket Algorithm

Bandwidth 4

PCR

- MBS

SCR -

Time

197
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Foreground
Channel Type

Type> is not applicable for
S1S-12c ATM; the foreground
is fixed at AAL-Q. See S§TS-17¢
ATM Parameters, page 19-22.

Foreground
Distribution

Not applicabla for STS-12¢
ATM: distribution is
Continuous, See S75-17c ATM
Paramgters, page 19-27.

Note:

ATM Configuration Reference
Foreground Channel Control Parameters (ATM SETUP #2)

The Type> or AAL Type> field selects the ATM adaptation layer (AAL)
protocol used for the foreground channel. Type> can be set to the
following:

AALOQ: A constant bit rate (CBR) cell with a standard header and
48 bytes of user-definable payload. This type is only available when
Test Mode> is set to Standard.

AALIl: A CBR cell with standard header, one byte for sequence check
(SC) and 47 bytes of user-definable payload. This type is only available
when Test Mode> is set to Standard.

Test Cell: A special CBR cell with a standard header, a 32-bit time
stamp, and 44 bytes of user-definable payload (see Test Cell Structure,
page 19-15). This type is used for cell-delay testing. Type> is
automatically set to Test Cell for Cell Tranfer Delay or

Cell Inter Arrival Time test modes (see The ATM Setup Menu,

page 19-3).

Distribution> sets the cell interleaving mode for the foreground
channel. This parameter can be set as follows:

Continuous: The foreground channel is transmitted continuousty,
interleaved at the selected bandwidth (BWs). See Foreground Channel
Bandwidth, page 19-6.

Single Burst: A single burst of cells is transmitted, interleaved at the
selected bandwidth, when the ACTION key is pressed. The number of
cells in the burst is defined by Cell Per Burst> (see below). This
selection is not available when Test Mode> is sct for

Cell Transfer Delay or Cell Inter Arrival Time.

The Single Burst function anly works when this screen is displayed.

Periodic Burst: A single burst of cells is transmitted repeatedly at
user-specified intervals. The number of cells in the burst is defined by
Cells Per Burst>. The time interval between bursts is defined by
Period> (see below). See ATM Periodic Burst Transmission Mode,
page 19-10. This selection is not available when Test Mode> is set for
Cell Transfer Delay or Cell Inter Arrival Time.

Off: No foreground channel cells are transmitted.

19-8
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ATM Configuration Reference
Foreground Channel Control Parameters (ATM SETUP #2)

Burst Size Cells Per Burst> defines the number of cells transmitted when a
foreground channel single or periodic burst is activated. The naumbers
of cells can be set from 000 through 512.

Note: For DS3 ATM, if the bandwidth {BW>) is set for 2% or 4% do not set a burst size
higher than 200 or 400 cells, respectively.

Burst Period Period> sets the interval between periodic cell burst transmissions.
For example, if Period> is set to 5.0, a cell burst (as defined by BW>
and Cells Per Burst>} is activated every b seconds. Period> can be

g set from 0.0 though 9.9 seconds in 0.1 second increments. See ATM

Periodic Burst T'ransmission Mode, page 19-10.

m,guw
el

Note: If you set Period> to 0.0, no periodic bursts are transmitted.

s
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ATM Configuration Reference
Foreground Channel Control Parameters (ATM SETUP #2)

ATM Foreground Cel! Interfeaving

Foreground channel

inter-cell gap set by BW;‘

FGND FGND

1 1T "7 1T ]

Foreground channe] interleaved with idle or background cells

FGND FGND FGND FGND FGND FGND FGND TGND  FGND FGND FGND  FGND

| l ] I | | | | | 1 | LS

Foreground channel handwidth = 100%

Y

FGND  Idle FGND  ldle FGND  idle FGND _ Idle FGND  Idle FGND_ Idle

L1 L1 11 | I

Foreground channel bandwidth = 50%
Background channels all turned OFF

A J

fGND Bkgrd 1 Bkgnd 2 Bkgnd 3 Bkgnd 4 FGND Bkgnd 1 Bkgnd 2 Bkgnd 3 Bkgnd 4 FGND} Bkgnd 1

I R N I I I

Foreground channe! bandwidth = 20%
Background channels all turned ON

A

ATM Periodic Burst Transmission Mode

Elapsed time between periodic bursts set by Period>
Foreground channet
P ___’{ inter-cell gap set by BW»>
l FGND 1 FGND 2 FGND 3 FGND N _ FEGNDT
l Remaining time in period filled
R with idle or background cells
N = Number of cetls in each hurst, set by Cells Per Burst>

19-10
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ATM Configuration Reference
Foreground Channel Control Parameters (ATM SETUP #2)

The OAM: parameters control the generation of OAM cells on the
foreground channel. Note that OAM parameters arc only available when
Distribution> is set to Continuous and the Test Mode> is set to
Standard. OAM functions are not available for STS-12¢ ATM.

The Enables> field turns foreground OAM generation On or Off. When
this field is set to On, OAM cells are inserted on the transmit foreground
channel.

The three Types fields determine the format of the OAM cells inserted
when Enables is set to On. The OAM type fields are as follows:

Typexflow >alarm function >payload type

Flow: Sets the OAM flow to F4 (for VCs), F5 (for VPs), or FA4&F5
(both types are generated).

Alarm function: Sets the function of the generated OAM cell to either
AIS (alarm indication signal), RDI (remote defect indication}, or
AIS&RDI (both).

Payload type: Sets whether the OAM cell applies to the entire path
(End = end-to-end) or only to the segment (Seg).

When OAM insertion is active (OAM:Enable>On) the set inserts CAM
cells on the transmit foreground channel at an average rate of
approximately ten OAM cells each second. This rate is maintained for
each active OAM cell type. The different types of cells are inserted in
the following order:

1. F4 AIS
2. F4RDI
3. F5AIS
4. F5RDI

OAM cell insertion will not be less than one OAM cell each second and
not more than 1% of the transport capacity.

19-1

www.valuetronics.com




ATM Configuration Reference
Cell Payload Parameters (ATM SETUP #3)

{Epsewtfjp sereen for 51S-12¢
ATM is different. See STS-17¢
ATM Parameters, page 19-22,

Foreground Cell
Payload

Idle Cell Payload

User-defined ATM
Patierns

Note:

Cell Payload Parameters (ATM SETUP #3)

The ATM Cell Payload Data setup screen is accessed by pressing
CONFIG-right from the Foreground Channel Control screen.

SHTM BETUR B3: Cell Fagload Datas
Fgeod Datak2"15-1

=
3x-Bit Fgnd Pattern»lZ345673
p

ZEZ-Eit Bkgrd Patt

Fgnd Data> sets the foreground payload pattern that is sent on the
transmit ATM stream, and is compared with the receive ATM stream for
bit error measuremenis. Fgnd Data> can be set to the following:

2~15-1, 2420-1, 2423-1: PRBSs (2"15-1 is a 2!°-1 PRBS).

1010: A repeating pattern of alternating ones and zeros (1010...).

1100: Repeating pattern of two ones alternating with two zeros (1100...).

Live: Live traffic pass-through.
All Is: A continuous all-ones pattern {1111...}.

Al 0s: A continuous atl-zeros pattern (0000...).

32-Bit Prog: Repeating pattern set by 32-Bit Fgnd Pattern> (below).

Idle Cell Data: sets the payload for the transmit idle cells. This
parameter can be set from 00 through FF, hexadecimal. The binary
equivalent of this value is repeated to fill the cell payload.

The 32-Bit Fgnd Pattern> and 32-Bit Bkgnd Pattern> fields define
the user ATM patterns for the foreground and background streams.
Each of the eight digits can be sct from O through F (hex). The binary
equivalent of the hex value forms the 32-bit binary pattern. The
appropriate pattern is used when Fgnd Data> or background Datax is
set to 32-Bit Prog.

When traffic shaping is on, the background cell payloads are defined on the
Background Payload Data screen. Chapter 19, Background Payload Data
Parameters (ATM SETUP #6—traffic shaping on).

19-12
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ATM Configuration Reference
Header Setup Parameters and Receive Cell Type {ATM SETUP #4)

The setup screen for STS-12¢
ATM is different. See STS-17¢
ATM Parameters, page 19-27,

Cell Header Types

Header Setup Parameters and
Receive Cell Type (ATM SETUP #4)

The ATM Header Setup screen is accessed by pressing CONFIG-right
after configuring the Cell Payload Data setup screen.

SETH SETUR B4
BFDOUFL NI F
Fond Hded @ (S S T R T
Tdle Hdr: 8 -
Fx Chans - 8]

5K
Fe Cell Tyoe: ARLEG

+ =
Ea]

o T
T

AN

%

X

¥
3

o

A
TETE

HAL e

]
o
-

ot

4

¥
{

The following three types of cell headers can be defined on the 156MTS.
Header fields that are displayed as “----" cannot be edited. See Cell
Header Parameters, page 19-14, for a description of the header fields.

Fgnd Hdr: Foreground channel header. Configures the cell header
parameters for the foreground transmit channel.

Idle Hdr: Idle cell header. Configures the cell header parameters for
the transmitted idie cells. The VPl and VCI are always set to zero.

The idle cells are true idle cells if the CLP is set to 1. The idle cells are
unassigned cells if the CLP is set to 0.

Rx Chan: Receive channel header. Configures the VP/VC address for
the receive channel. Received cells with VI/VC addresses matching
Rx Chan are used to calculate measurements based on

“Selected VP/VC” (OAM cells are not counted),

19-13



LY

Cell Header
Parameters

The VPl and VC| values are
displayed in hexadecimal (hex}
or decimal notation according
to Circuit/Path Notation (see
page 19-4].

0AM (Operation and
Maintenanca} cells are used by
the netwerk for management
and alarm indicatian,

ATM Configuration Reference
Header Setup Parameters and Receive Cell Type {ATM SETUP #3)

ATM Cell Header Structure, page 19-15 shows the parts of the header.

GFC: Generic Flow Control. Sets the first four bits of the cell header.
This parameter can be set from 0 through F (hexadecimal}. GFC is not
editable for Rx Chan.

VPI: Virtual Path Identifier. Sets bits 5 through 12 of the cell header.
The VP is part of the cell address and can be set from 00 through FF
(hexadecimal) or 000 through 255 (decimal). VPI is not editable for
Idle Hdr (idle VP1 = 000).

VCI: Virtual Channel Identifier. Sets bits 13 through 28 of the cell
header. The VCI is part of the cell address and can be set from 0000
through FFFF (hexadecimal) or 00000 through 65535 (decimal). VCI
is not editable for Idle Hdr (idle VCI = 0000).

Note that a VCI value of 0003 or 0004, indicates that the cell is an OAM
cell. If you use a PRBS or all-zeros pattern while transmitting a stream
of “OAM” cells, you can cause inadvertant OAM alarms.

PT: Payload Type. Sets bits 29 through 31 of the cell header. The
payload type field can be set from 000 through 111 (binary). PT is not
editable for Rx Chan.

Note that a PT value of 1XX, where X is any value, indicates that the
cell is an OAM cell. If you use a PRBS or all-zeros pattern while
transmitting a stream of “OAM” cells, you can cause inadvertant OAM
alarms.

CLP: Cell Loss Priority. Sets bit 32 of the cell header. CLP can be set to
either 1 or O (binary). 1 indicates that the cell can be discarded during
heavy cell traffic conditions. CLP is not editable for Rx Chan.

19-14
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ATM Configuration Reference
Header Setup Parameters and Receive Cell Type {ATM SETUP #4)

ATM Cell Header Structure

1- : 53-byte ATM Cel

; H B - Celt Header ————-—-eroopla——— |nformation Bytes —
l Byte l 2 3 4 5 ]

N L BRGNS - N N— A A ]

o ;

g l!'[IHIIIIIHEIIiHHI‘HIJIH|| HIHI IIHII
. N N A

5 GFC: Generic Flow Control I

VPI Virtual Path Identifier
¢ VCI: Virtual Channel {dentifier )
% p —— Tvpe e et s e

CLP: Cell Loss Priority

QEC: Header Error Cnntmi 4sequence

Test Cell Structure

53-byte ATM Cell

< Cell Header — »———————— Time Stamp -~ »<— Payload —
Byte 1 6 8 g 53
g ke

e

E
L
L u)

B YT

b ili mz [T mrmlu T AT

4

)-.

5-Byte Hea&;r I

ok 4-Byte Time Starﬁp

44-Byte Payload
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N1V

Receive Cell Type

Note:

This parameter is not

applicable for STS-12¢c ATM.
The Bx Chan is fixed at AAL-0.
See 575-12c ATM Parameters,

page 19--22.

Note:

Note:

AT Configuration Reference
Header Setup Parameters and Receive Cell Type (ATM SETUP #4)

Rx Cell Type> sets the ATM adaptation layer protocol for the receive
channel. This parameter can be set as follows:

The AAL setections are only available in Standard ATM test mode
{see page 19-3).

AALQD: Received cells are constant bit rate (CBR) cells with a standard
header and 48 bytes of payload.

AALIL: Received cells are constant bit rate (CBR) cells with a standard
header, one byte for sequence check {(SC), and 47 bytes of payload.

AAL3/4: Received cells use AAL-3/4 segmenting (with cell-based and
packet-based CRC).

AALS5: Received cells use AAL-D segmenting (with packet-based CRC).

Test Cell: Received cells are time-stamped CBR cells with a standard
header, Tour bytes for the time stamp, and 44 bytes of payload (see Test
Cell Structure, page 19-15). Rx Cell Type> is automatically set to this
selection in the Cell Transfer Delay or Cell Inter Arrival Time test
modes (see page 19-3).

BER measurements can be performed on the receive pattern when
Rx Cell Type> is set to Test Cell, as Jong as the received cells match the test
cell format.

For inter-arrival measurements, the received cells can be any type, as long as
the VP/VL address matches the Rx Chan,

19-16
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ATM Configuration Referenca
Background Channel Control Parameters (ATM SETUP #5)

Background channels are not
available for STS-17c.

Note:
g
Background
; Channel
W Activation
Background
Service Type

b

-www.valuetronics.com

Background Channel Control Parameters
(ATM SETUP #5)

The Background Channel Control screen is accessed by pressing
CONFIG-right from the Header Setup screen (ATM SETUP #4).

When Traffic Shaping: is set to Off the screen appears as follows:

HEnd

AT SETUR 830 T Bhgnd Chabnel Londeol s
Erable: 101 I T T AT T
Service Type 1 COTIOER 4 L0ER
ARL Tupe i AL

& SHALS
BRI ERable sl s Tupers RIS e

Background channel parameter screens are not available when
BW Step Size> is set to 2% with no Bkgnd AALs {see Bandwidth Step Size,
page 19-4).

Enable: 1> through 4> controls fransmission of each of the four
background channels. A channel set to On is transmitted; a channel set
to Off is not transmitted. If Type> is set to Idle (traffic shaping off
only), no background channels are transmitted regardiess of their
Enable setting.

Service Type: 1> through 4> sets the type of service for each of the
background channels. Each can be set to either CBR (constant bit rate)
or VBR (variable bit rate). Not available when traffic shaping is off.

1917
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Background Cell

Type

For AAL-3/4 and AAL-G, the set
tranismits a 5003-cel packet
with appropriate internat CRC,
and so farth.

Background Cell
Payload

The background data is iset on
screen#t when traffic shaping
is on{ see page 19-19}.

OAM Cell
Parameters

OAM Enabling

OAM 'Type

ATM Configuration Reference
Background Channel Control Parameters {ATM SETUP #5}

The Type:> or AAL Types field sets the ATM adaptation layer protocoel
used by the background channels, Type> can be set as follows:

AAL3/4: Cells use AAL-3/4 segmenting (with cell-based CRC).
AAL5: Cells use AAL-D segmenting (with packet-based CRC).

Idle: (Traffic shaping off only) Background channcls are disabled.
Only idle cells are transmitted in non-foreground bandwidth, regardless
of the Enable field settings.

When traffic shaping is off, the Data> field is available and sets the
payload for all the background channel cells as follows:

All 1s: A continuous all-ones pattern (1111...).
Al 0s: A continuous all-zeros pattern (0000...).

32-Bit Prog: A repeating pattern defined by the 32-Bit Bkgnd
Pattern> field (see User-defined ATM Patierns, page 19-12).

The OAM: parameters control the generation of OAM cells on the
background channels. Note that background OAM parameters are only
available when at least one background channel is enabled (On).

The Enable> field turns background OAM generation On or Off. When
this field is set to On, OAM cells are inserted on all active background
channels.

The three Type> fields determine the format of the OAM cells inserted
when Enable> is set to On. The OAM type fields are as follows:

Typexflow =alarm function >payload type

Flow: Sets the OAM flow to F4 (for VCs), F5 (for VP’s), or F4&F5
{both types are generated).

Alarm function: Sets the function of the generated OAM celi to either
AIS (alarm indication signal), RDI (remote defect indication), or
AIS&RDI (both).

Payload type: Sets whether the OAM cell applies to the entire path
(End = end-to-end) or only to the segment (Seg).

19-18
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OAM Cell
Transmission
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ATM Configuration Reference
Background Payload Data Parameters (ATM SETUP #6—traffic shaping on)

When OAM insertion is active (OAM:Enable>On) the set inserts OAM
cells on the transmit background channels at an average rate of
approximately five OAM cells each second on every channel. This rate
is maintained for each active OAM cell type. The different types of cells
are inserted in the following order:

I. F4AIS
2. T4RDI
3. F5AIS
4. F5RDI

For each background channel OAM cell insertion will not be less than
onc OAM cell cach sccond and not. more than 1% of the transport
capacity.

g
&
5
B

o
o

LT

Background Payload Data Parameters
(ATM SETUP #6—traffic shaping on)

When the traffic shaping feature is on, the background channel
payloads are set on this screen. This screen is not displayed when
traffic shaping is off.

49 SETUR #el T Blkond Fagload Datas

Aty - J A T
Id-pit Patiern

it Frog I ]
= i ER G
= UERG
it Frong SRHBCLEFG

The Data 1> through 4> fields control the payload pattern for cach the
four background channels individually. Each channel’s payload can be
sel to one of the following:

32-Bit Prog: The user-defined progratnmable pattern. Enter the
pattern in hexadecimal on the right side of the screen.

All 1s: A repeating all-ones pattern

All 0s: A repeating all-zeros pattern.
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ATM Configuration Reference
Background Header Setup Parameters (ATM SETUP #6—traffic shaping off;

Background Header Setup Parameters
(ATM SETUP #6—traffic shaping off;
ATM SETUP #7—traffic shaping on)

Backgmund?ﬁarmds arenot  The ATM Transmit Background Header setup screen is accessed by
available for §T5-12¢. pressing CONFIG-right after configuring the Background Channel
h Control or Background Payload Data screen.

CRTH SETUFE #er T Bhgnd Header Zeiup
GRCOED LT FT CLF
Hide1: & wE OEEl Gha 5
Hide e 5 HE O DEEl BEe &
HidrZ2 & g GEnl BEEG 5
Hidgd 2 a 0n o GaRl Gon 5]

When traffic shaping is off, this is ATM Setup screen #6; when traffic
shaping is on, this is screen #7.

Note: Background channel parameter screens are not available when
BW Step Size> is set to 2% with no Bkgnd AALs (see Bandwidth Step Size,
page 19-4).

Hdr1l through Hdr4: These fields determine the cell headers for each
of the transmit background channels. The header is used when the
corresponding background channel is enabled (see Background
Channel Activation, page 19-17).

For information on the cell header fields, sce Cell Header Parameters,
page 19-14,

N1V
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ATM Configuration Reference
Misinserted Ceit Error Control Parameters (ATM SETUP #7—traffic shaping

Misinserted Cell Error Control Parameters
(ATM SETUP #7—traffic shaping off;
ATM SETUP #8-—traffic shaping on)

When traffic shaping is off, The ATM Misinserted Cell Error Control screen is accessed by pressing
this is ATM Setup screen 47, CONFIG-right after configuring the Background leader Setup screen.
when traffic shaping is on, this
is screen #8. SHTH SETUR %70 Misinsert Cell Ere Cntls
reriodig. 1 Sec

DatasRll is

Ha-pit FatMRETOERGE]

Misinserted Cell Period> set s how often a misinserted cell is injected when the exror

Period inject rate is set to Periodic. This field can be set from 0.0 through 9.9
seconds.
- Misinseried Cell Data> scis the payload pattern of the misinserted cells, This field can
Payload be set as follows:
% All 1s: A repeating all-ones pattern.
All 0s: A repeating all-zeros pattern.
%
B 32-Bit Prog: The user-defined programmable pattern. Enter the
pattern in hexadecimatl in the 32-bit Pats> field.
v ‘ Injecting The Misinserted Cell Error Control screen configures the injection of

Misinserted Cells misinserted cells on the transmit ATM stream. To inject misinserted
cells, set Err: Type> to Misins Cell and then set Rate> to Single,
Periodic, or Off. Misinserted cells are injected when you press the
ERROR INJECT key.

19-21
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ATM Configuration Reference
ST5-12¢ ATM Parameters

STS-12¢ ATM Parameters

OAM functions and
background channels are not

For ATM on ST5-12¢ signals, three configuration screens are used:

supperied for STS-12c. Cnly SOTS—1Te BTH SETUR #1-
AAL-0 15 supported for Dl Scrambledn
S1S-12c. Fath-Circuit Motationitew

- AT SETUR H2:
Ernable>ln

T Hidr-:

R Chan

Iole Hedr:

FelZe ATH SETUR #3

FOUFT WMCI PT O OLP
5 (T S 5 1 R X &
§ - —e——  BEBG8
- Bl BEA] - -

These parameters are the same as for other ATM modes. Use the table
below to find the sections where the parameters are described.

Parameter

Description location

Celf Scrambie>

See Cell Scrambling, page 19-4.

Path/Circuit Notation

See Address Notation, page 19-4.

TxBW>

See Foreground Channel Bandwigth, page 19-6.

Enable>

N1V

Turns ATM transmissian On or Off.

Active Cell Data>

See Foreground Cell Payfoad, page 19-12.

Idle Cell Data>

See Idle Cell Payload, page 19-12.

32 Bit Pattern

See User-defined ATM Patterns, page 19-12.

Tx Hdr:, Idle Hdr:,
Rx Chan:

See Cell Header Types, page 19-13, and
Cell Header Parameters, page 19--14.
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ATM Configuration Reference
ATM Error Injection

ATM Error Injection

ATM errors can be injected when the payload is set for ATM. Some error
types apply specifically to ATM, but other non-ATM error types can
affect the ATM stream or PLCP frame as well (see ATM-Affecting Evror
Types, page 19-24).

Note: Forinformation on injection rates, see About Error Injection Rates, page 27-1.

HCS Byte: Causes header error control (HEC) field errors by inverting
the HEC byte of every transmitted cell on every channel. Note that this
effect causes loss of cell synchronization (LOCS). Rates: OAf,
Continuous (STS-3c¢); Single, 6 Consec, 7 Consec, 8 Consec,
Continuous, Off (5T5-12¢).

HCS Bit: Generates bit errors in the ATM cell header checksum
field. Rates: Off, Continuous.

ATM Pyld: Generates bit errors in the payload of the ATM cells.
Rates: Single, 1.0E-3, 1.0E-6, Off (non STS-12¢ modes); Single, 1.0E-2
through 1.0E-9, Barst, OIf (STS-12¢).

Loss of Cell: {AAL-1 only) Generates loss of cell condition,
E ' Rates: Off, Single.

SN CRG/Par: (AAL-I only) Generates sequence number CRC/parity
error. Raifes: Off, Single.

B
L
LEE Misins Cell: (AAL-1 only} Generates misinserted cells.
Rates: Off, Single, Periodic.
z PLCP B1 Bit: (PLCP only)} Generates bit errors in the PLCP frame’s 31
' byte. Rates: Off, Continuous.
£ PLCP FEBE Bit: (PLCP only) Generates bit errors in the PLCP
& frame'’s FEBE field (bits 1-4 of the G1 byte). Rates: Off, Continuous.

PLCP A1/A2 Bit: (PLCP only) Generates bit errors in the PLCP
i frame’s Al and AZ (framing) bytes, Rafes: Off, Continuous.

PLCP POI: (PLCP only) Generates errors in the Path Overhead
Indicaior (I") bytes of the PLCP frame. Rates: Off, Continuous.

Lo 19-23
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ATM Configuration Reference

ATM Error Injection
ATM-Affecting The following table lists error injection types for ATM modes, and
Frror Types indicates which types affect the ATM cell stream or PLCP frame.

ATM-affecting Errar Types

Affects ATM or PLCP
ATM ¥
Error Type Specific  Yes No ‘
HCS Byte v [
HCS Bit v n
ATM Pyld v n
Loss of Cell v ]
SN CRC/Par v/ |
Misins Cell v n
REI-P or RE!-L (FEBE) ]
Section BER, Line BER, or Path BER ]
B1 Byte, B2 Byte, or B3 Byte |
H Pointer | m'
A1/A2 Frame mt
DS3 Data, DS3 Dat, Par n
DS3 BPV |
DS3 Frame 31
PLCP B1 Bit v =
PLCP FEBE Bit v n
PLCP A1/A2 Bit v n
PLCP POY v [ |

T Mayaffect ATM {or PLCP) if a Loss of Pointer or Loss of Frame condition results
from injecting this type of error.
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ATM Indicators 20-2

ATM Measurement Sunmary Screen  20-3

Selected VP/VC Measurement Screens 204

Total Cell Stream Measurement Screens  20--6

ATM Payload Bit Error Measurements Screen  20-9

ATM AAL-1 Cell Loss Measurements Screen 20-10

ATM AAL-1 SN CRC/Par Error Measurements Screen  20-11
ATM AAL-1 Misinserted Cell Measurements Screen 20-12
ATM Delay Measurements 20-13

ATM OAM Alarm Status 2014

ATM OAM Alarm Seconds 20-15

PLCP Measurement Screens (DS3 only)y  20-16

ATM Alarm Status  20-20

ATM Alarm Seconds  20-21

ATM

Measurement
Reference
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ATM Measurement Beference

ATM Indicators

ATM Indicators

ATM
HIST ALARMS STATUS
O (Otlocs O CELL SYNG
O (OSChNR O CHNL MTCH
O OPLCPLOF (O PAT SYNG
() QPLERYEL () PLCP SYNC
O OVveaAs ) ERAORS
QO OvPHDI
O OweAs
0 O VE-RDE
O QLOPAT

DS1 Alarm and Status indicators

Indicator

Description

HIST/ALARMS

LOCS

Loss of cell synchronization

SCNR

Selected cell not received

PLCP LOF

Loss of PLCP frame synchronization

PLCP YEL

PLCP Yellow alarm

VP-AIS

Virtual Path alarm indication signal {F5 0AM)

VP-RDI

Virtual Path remote defect indication {F5 0AM)

VC-AIS

Virtual Circuit alarm indication signal {F4 0AM)

VC-RD!

Virtual Circuit remote defect indication {F4 0AM)

LOPAT

Loss of cell payload pattern synchronization

STATUS

N1V

CELL SYNC

Cell synchronization achieved

CHNL MTCH

Selected Rx Chan cell type received

PAT SYNC

Cell payload pattern synchronization achieved

PLCP SYNC

PLCP frame synchrenization achieved

ERRORS

ATM errors detected

20-2
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ATM Measurement Reference
ATM Measurement Summary Screen

ATM Measurement Summary Screen

For each screen, an "s” This screen displays an overview of ATM signal status and

indicates Summary rasulis bandwidth.
e level and a "d” indicales Detail
ém level. See To Dispiay More 13 ‘ATH3  Fimal®

Measurement Screens, RTH Summary

page 1-10. Mali Figa b 1 o Q-
3 Selec Cell Row'dd O
£ Total ive BW CHzd, FAugl 2

Foe WRSUC B (Hzl, Rwgl T 5

_ PLCP is Physical Layer Valid Cell Delineation or Valid PLCP Synec: ATM signal status:
o Convergence Protocol: a Displays On when a valid ATM signal is being received.

method for mapping ATM cells . .
P ontg a 0S3 facility. See PLCP ¢ For HEC-delineated ATM, the item is Valid Cell Delineation.
A Measurement Screens (DS3 » For PLCP ATM (DS3 only), the item is Valid PLCP Syne (valid

only), page 20-16 PLCP signal synchronization).

Selected VP/VC Cell Rev’d: Sclected ATM channel status: Displays
On when ATM cells are detected that match the VPI/VCT address set for
EM the received channel. See Ky Chan, page 19-13.

Total Active BW (Hz), Avg: Average total active ATM bandwidth:
The total average bandwidth used by all ATM fraffic on the received
g signal, in Hertz.

Rx VP/VC BW (Fz), Avg: Average selected ATM channel bandwidth:
The average bandwidth (in Hertz) used by the input ATM channel that
matches the VP/VC setting for the received channel. See Ry Chan,
page 19-13.

P
B

Note: F50AM cells (cells with a payload type value of xx) with a VP/VC address that
matches the Bx Chan are not counted for "Selected VP/VC” measurements.
0AM cells are only countad for “Total Cell Stream” measurements.

g..};s..'_ b

i 20-3
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ATM Measurement Reference
Selected VPG Measurement Screens

Selected VP/VO Measurement Screens

These two screens display measarements based on the selected receive
channel (cells with VI/VC address matching the receive channel setting;
See Ry Chan, page 19--13).

Mote: When resulis relating to the selected VP/VC on the received channel are
catculated, DAM cells {cells with a PT value of 1xx) with that address are not
counted. OAM cells are only included in “Total Celi Stream” calculations.

Sereen #1 This screen displays measurements relating to the bandwidth of the
selected channel.

1 STE1~3T51 CATM» Final:
: AL Pl gzt sty 1

iy Rugl

LRy Pl
R BW fHz2, Cure " y
Rx BUW <%, Currentl s

Rx BW (Hz), Avg: Average selected receive channel bandwidth in
Hertz: The average bandwidth of the selected receive channel since the
beginning of the test, in Heriz.

Rx BW (%), Avg: Average selected receive channel bandwidth
percentage: The average percentage of total bandwidth used by the
sclected receive channel since the beginning of the test, as a value from
{J through 100%.

Bx BW (Hz), Carrent: Current sclected receive channel bandwidth
in ITertz: The average bandwidth of the selected receive channel for the
previous 2.25 seconds, in Hertz.

Rx BW (%), Current: Current selected receive channel bandwidth
percentage: The average percentage of total bandwidth used by the
selected receive channel in the previous 2.25 seconds, as a value from
0 through 100%.

www.valuetronics.com
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Screen #2

ATM Measurement Reference
Selected VP/VC Measurement Screens

This screen displays measurements relating to cell counts on the
selected channel.

i
S
Ce
(-
()

cotd, FAugl
wmoond, Lurrentl

Cell Count: Selected receive chiannel cell count: The total number of
cells received since the beginning of the test, in scientific notation.

Sells per Second, Avg: Average sclected receive channel cell rate:
The average number of cells received each second since the beginning
of the test.

Cells per Second, Current: Current selecied receive channel cell
rate: The average number of cells received each second during the
previous 2.25 seconds.
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ATM Measurement Beference
Total Cell Stream Measurement Screens

Total Cell Stream Measurement Screens

These three screens display measurements relating to the entire receive
ATM cell stream.

Scereen #1 This screen displays measurements relating to the bandwidth of the
entire ATM cell stream.

1 5TE1-5Y31 <ATH> Final:
Tmtal
Augs

' (S B
[N o

Active BW (Hz), Avg: Average active ATM bandwidth: The average
bandwidth uscd by all ATM cells since the beginning of the test, in
Hertz.

Active BW (%), Avg: Average active ATM bandwidth percentage: The
average percentage of total bandwidth used by ATM since the beginning
of the test. Result is a value from 0 through 10004

Active BW (Hz), Carr: Cuwrrent active ATM bandwidth: The average
bandwidth used by all ATM cells during the previous 2.25 seconds, in
ertz,

Active BW (%), Curr: Current active ATM bandwidth percentage:
The average percentage of total bandwidth used by ATM during the
previous 2.25 seconds. Result is a value from O through 100%.
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Screen #2

NonSTS-12¢ ATM

During LOCS (loss of ceil
synchrorization} conditions,
individual HEC errors are nol
counted.

S5T5-12¢ ATM

Bluring LOCS {ipss of cell
synchronization) conditions,
individual HFC errors are not
counted.

£

ATM Measurement Heference

Total Celi Siream Measurement Screens

This screen displays measurements relating to errors in the header
error conirol field on the entire ATM cell stream.

For ATM on rates other than ST5-12¢, this screen appears as follows:

1 5T51~8T51
Total Cell

CRTHY  Finel: SRI00108,.93
eam Measvrenents B2
e 1

Cell Ratiol 4.1ZE-87

HEC Frror Count; Header error conirol field error count: The total
number of HEC errors detected.

HEC Error/Cell Ratio: Header error control field error ratio: The
ratio of HEC errors to the total number of cells.

For 5TS-12¢ ATM, this screen appears as follows:

HOS Error Count (correctable): Correctable header checksum
error count: The total number of correctable header error control
(HEC) field errors. A corrvectable HCS erroris defined as a IIEC field in
which a single bit is errored.

HOCS Error Count (wncorrectable): Uncorrectable header
checksum error count: The total number of uncorrectable HIECG errors,
An wncorrectable HCS evror is defined as a HEC field in which two or
inore bits are crrored.

Total Frror Count: The total number of correctable and
uncorrectable ITEC errors.

HCS Errors/Cell Ratio: The ratio of HEC errors to the total number
of eells received.
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ATM Measurement Referonce
Total Cell Stream Measurement Screens

Screen #3 This screen displays measurements relating to cell counts on the entire
ATM cell stream.

{5
o]

o s

Cell Count:

Cells [ L= |r‘;1ﬂ‘,‘ F]ng:
Lells == Senot gd, Cirrent:

Cell Count: Total ATM stream cell count: The total number of cells
received since the beginning of the test, in scientific notation.

Cells per Second, Avg: Average tolal ATM stream cell rate: The
average number of cells received each second since the beginning of
the test.

Cells per Second, Current: Current total ATM stream cell rate: The
average number of cells received each second during the previous
2.2b seconds,

20-8
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ATM Measurement Reference
ATM Pavload Bit Error Measuremenis Screea

ATM Payload Bit Error Measurements Screen

This screen displays BER measuremenis based on the foreground
channel.

Mete: [naloop testthe foreground and receive channels must be set to the same
AALtype, or else LOP or excessive bit errors will be detected. See Foreground
{hannel Type, page 19-8, and Receive Cell Type, page 19-16.

1 57T%1-% CATHY  Final:
Fagjlosd Bit Error Me
Catirt.; T

Frr Count: Foreground channel error count: The number of pattern
bit errors detected on the foreground channel, Sec Ago displays the
number of seconds elapsed since the last error occurred.

Err Batio, Avg: Foreground channel average bit error ratio: The
number of pattern bit crrors over the total number of bits received since
the beginning of the test, in scientific notation.

¥rr Ratio, Corr: Foreground channel current bit error ratio: The
number of pattern bit ervors received in the previous 2.2b seconds over
the total number of bits received during the same period (in scientific
notation).

ES: Foreground crrored seconds: The nurber of seconds that had at
least one ATM pattern bit error since the beginning of the test.

EFS: Foregorund error-free seconds: The number of seconds in which
no ATM pattern bit errors occurred since the beginning of the test.

% EFS: Percentage of foreground channel error-free seconds: The
percentage of total seconds, since the beginning of the test, that had no
P foreground channel payload errors.

Pat Sync: Foreground channel patiern synchronization: Displays On
to indicate that paticrn synchronization has been achieved with the
reccived ATM channel.

Mote: In aloop test, if a received channel {such as a background channel) has the
same VPG address as the foreground channel, that channel will cause AT
payload bit errors and may also cause loss of pattern synchronization.

20-9
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ATM Measurement Reference
ATH AAL-1 Cell Loss Measuraments Screen

Mote:

fNote:

ATM AAlL-1 Cell Loss Measurements Screen

The screen displays results based on AAL-1 cell loss measurements on
the receive channel (not applicable for STS-12¢ ATM).

This screen is only applicable when the receive channel type is set to AALY.
See Receive Cell Type, page 19--16.

1 ETS1~-BTS1 CATH
ATH ARLL Cell Less

Conis

Err Ratio, Fwgl
Err Ratio, Cures

Count: ATM AAL-1 celi loss count: The number of cells lost based on
misging sequence numbers on the received AAL-1 cells. Sec Ago
displays the elapsed time since the previous cell loss.

Err Ratio, Avg: Average cell loss ratio: The number of cells lost over
the total expected number of receive cells (cells actually received plus
cells lost), since the beginning of the test.

Err Ratio, Curr: Current cell loss ratio: The average cell loss ratio for
the previous 2.25 seconds.

ES5: Cellloss errored seconds: The number of seconds in which at least
one cell loss ocowrred.

EFS: Cell loss crrorfree seconds. The number of seconds during
which no cell losses occurred.

%EFS: Cell loss error-free seconds percentage: The percentage of all
seconds since the beginning of the test during which no cell losses
occurred.

To perform cell loss measurements in a loop test, both the foreground channel
and the receive channel must be setto AAL-1.

20-10
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ATM Measurement Reference
ATM AAL-1 SN CRC/Par Error Measurements Screen

ATM AAIL-1 SN CRC/Par Error
Measurements Screen

This screen displays results based on CRC-3 and parity errvors in the
sequence nuinber protection bits of the AAL-1 sequence check byte (not
applicable for 5T5-12¢ ATM).

Mote: This screen is only applicable when the receive channel type is set to AALY.
P See Receive Cell Type, page 19-16.

CHTMD 1OEE
RTH RALT CRC<Far Erv AR ]

Coltrt

! i
Erv Ratio, MAwgl Z.8BE~-G5
Err Ratio, Curr: Z.34E-B5

Count: AAL-1 CRC-3 and parity count: The number of sequence
number protection CRC and parity crrors. 8ee Ago displays the clapsed
fime since the previous error.

Err Ratio, Avg: AAL-1 CRC-3 and parity average error ratio: The
number of CRC and parity errors over the number of selected channel
cells received, since the beginning of the test.

Err Ratio, Curr: AAL-1 CRC-3 and parity current error ratio: The
average CRC/panity error raiio for the previous 2.26 seconds,

’L’\“um‘t"(k

ES: AAL-1 CRC-3 and parity errored seconds: The number of seconds
in which at least one CRC or parity error ccourred.

gy

EFS: AAL-1 CRC-3 and parity error-free seconds. The number of
seconds during which no CRC or parity errors occurred.

Ef %EFS: AAL-1 CRC-3 and parily error-free seconds percentage: The
- percentage of all seconds since the beginning of the test during which
ne CRC/parity errors occurred.
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ATM Measurement Beference
ATM AAL-1 Misinserted Cell Measurements Screen

ATM AAL-1 Misinserted Cell
Measurements Screen

This screen displays results based on the detection of misinserted cells.
A misinserted cell is a cell with a valid sequence number received out
of the proper order.

Mote: This screen is only applicable when the receive channel type is sette AALT.
See Receive Cell Type, page 19-16.

1 STE1-2TE1 CATMY Final:
ATHM RAL] Migingerded Coll
Ery Coumti T !

Eir Eatic, RAugl 4,42
1!

Ert Ratic, Curr: 4ZE~

Err Count: AAL-1 misinserted cell error count: The number of
misinserted celis. See Ago displays the clapsed time since the previous
error.

Arr Ratio, Avg: AAL-1 misinserted cell average error ratio: The
number of misinserted cells over the number of selected channel cells
received, since the beginning of the test.

Err Batio, Curr: AAL-1 misinserted cell current error ratio: The
average misinserted cell error ratio for the previous 2.25 seconds.

ES: AAL-1 misinserted cell errored seconds: The number of seconds in
which at least one misinserted cell occurred.

EFS: AAL-1 misinserted cell error-free seconds. The number of
seconds during which no misinserted cells occurred.

BEFS: AAL-1 misinserted cell ervor-free seconds percentage: The
percentage of all seconds since the beginning of the test during which
no misinserted cells occurred.
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ATM Measurement Heference

ATM Delay Measurements

ATM Delay Measurements

This screen displays results based on ATM cell delay measurements
{not applicable for 5T5-12¢ ATM).

* When the ATM Test Modes is set for Cell Transfer Delay the
measured delay is the time elapsed from when a cell is
transmitted on the foreground channel output, to when it is
detected on the receive channel input.,

s When the ATM Test Modes> is sct for Cell Inter Arrival Time,
the measured delay is the difference in the arrival time of
adjacent cells at the receive channel input.

Nete: For cellinter-arrival time measurements the received cells can be any type, as
long as the VP/VC address matches the receive channel {(Rx Chan).

Note: This screenis not applicable for ATM Standard test mode. See The ATM Setup
Menu, page 19-3.

1 STS1-57T31 CATHMY  Final:
ATH Delay Measurenents <In 5

Current
5% firm.: 1.22E-83
zﬁ Max.: 2.21E-G3

Tupical: I.SEE+00 s

Current-Min: The shortest delay measured in the previous 2.25
seconds.

Average-Min: The average of all Current-Min values since the
beginning of the test.

Peak-Min: The shortest delay measured since the beginning of the
test.

Current-Max: The longest delay measured in the previous 2.26
seconds.

Average-Max: The average of all Current-Max values since the
beginning of the test.

o
£

Peak-Max: The longest delay measured since the beginning of the test.

Typical: The average of the Average-Min and Average-Max values.

fr
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ATM Measurement Reference
AT 0AM Alarm Status

Mote:

ATM OAM Alarm Status

This screen displays the current and historical status of ATM OAM
alarms (not applicable for STS-12¢ ATM).

1 STSL-8TEL CATHY  Final:
HTH OAk: Rlm Hist
Fa bR BRI 0N

Fa cUFY ROICFERF2S O
Fa EIEH - I
Foow FOICFERF 3. = M s

For each alarm, the current status {Alm) and historical status (Hist) is
listed. If Alm shows On, the alarm condition is present. If Hist shows
Om, an carlier occurrence of the alarm condition was detected.

Each OAM alarm indication is cleared when its corresponding
condition is not detected for three seconds.

F4 (V) ALS: I'4 flow (virtual path) alarm indication signal: Declared
when the received OAM cell has a VCI of 3 (segment) or 4 {(end-to-end),
OAM cell type bits sct to 000G, and function type bits set to 0000.

F4 (VP) BRDI(FEEF): 4 flow (virtual path) remote defect indication
{(Tar-end receive failure): Declared when the received OAM cell has a
VO of 3 or 4, OAM cell type bits set to 0001, and function type bits set to
0001,

FS (YO AlB: Fb flow (virtual circuit) alarm indication signal:
Declared when the received OAM cell has a PT of 100 (segment) or 101
(end-to-end), OAM cell type bits set to 0001, and function type bits set
to 0000.

5 (VO RDI(FEREF): FH Now (virtual circuit) remote defect
indication (far-cnd receive faiture): Declared when the received OAM
cell has a PT of 100 (segment) or 101 {end-to-end), OAM cell type bits
sefl to 0001, and function type bits sct to 0001,

Transmitting a foreground channel with a PT valee of 1xx and a PRBS or
all-zeras payload can cause unintended 0AM alarms. See PT page 19-14,
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ATM Measurement Refarence
ATM OAM Alarm Seconds

ATM OAM Alarm Seconds

This screen displays alarm seconds counts of ATM OAM alarms (not
applicable for 5TS-12¢ ATM). The alarms are defined in ATHM OAM
Alarm Status, page 20-14.

STl CATHY  Fimal:
Alarm Sgconds
3 RIS 48

A EDICFERF2: &
AIZ. 113

4 ROI<FERF»: = d

4 (VP) AIS: The number of seconds during which an I'4 AIS alarm
was declaved.

F4 (VP) RDI(FERF): The number of seconds during which an
¥4 RDI alarm was declared.

FG (VC) AIS: The number of seconds during which an Fb AIS alarm
was declared.

F& (VO) RDI(FERY): The number of seconds during which an
F5 RDI alarm was declared.

2015
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ATM Measuremant Reference
PLCP Measurement Scieens (D83 enly)

PLCP Measurement Screens (D53 only)

PPLCP measurements are based on the physical layer convergence
protocol (PLCP) used to map ATM cells onto DS3 facilities

(see Physical Layer Convergence Protocol (PLCP), page 21-5). These
measurements are only applicable if the payload is set to
ATM/PLCP-Based Cell Belineation.

PLCP This screen displays an overview of basic PLCP signal status.

Measurement,

-y - N - Y

Summary Sereen FLOF Measuremnsnt Summary
Court

Bl BIF: 0
Fran & POLD e
FERE: : : s

Count ndicates the numberof - B1 BIP: PLCP BIP error count: The number of parity errors indicated
errors since the beginning of by the PLCI? B1 byte bit-interleaved parity (BIF) check

the test; $ec Age indicates
the number of seconds elapsed
since the pravious eror
opcurred,

Frim & POL: PLCP frame and path overhead error count: The number
of PLCP framing and path overhead indicator (POL) errors.

FEBE: PLCP far-end block ervor count: The number of far-end block
errors as indicated by the PLCP G1 byte.

20--16
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PL.CP B1-BIP
Measurements
Sereen

ATM Measurement Reference

PLOP Measurement Screens (DS3 only)

This sereen displays measurements based on the PLCP bit-interleaved
parity check (B1P?). The BIP uses the Bl byte and is computed over the
entire PLCP frame, excluding the Al, A2, P, and trailer bits.

1 DEE-NSECATM-FLCR
FLCF Bi~-BIP N wints
Err Count: XL

Erv Ratio, Fwgi 1.14E-85 EE:
Err Ratio, Currd O.80E+28 EFS

-l
Rl l s

Frr Count: PLCP BIP error count: The number of B1 BIP errors
detected since the heginning of the test.

Err Ratio, Avg: PLCP average BIP error ratio: The average ratio of
BII* errors to the total number of received bits from which the BIP is
computed, since the beginring of the test,

Err Ratio, Curr: PLCP curvent BIP ervor vatio: The ratio of BII? errors
detected during the previous 2,25 seconds to the total number of
received bits from which the BIP is computed during that same period.

ES: PLCP BIP errored seconds: The number of seconds in which at
least one BIP error occurred, since the beginning of the test.

EFS: PLOP BIP crrov-free seconds. The number of seconds in which
no BIF errors occurred.

BEFS: PLCP BIP error-frec seconds percentage: The percentage of the
total number of seconds since the beginning of the test in which no BIP
errors oceurred.
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ATM Measurement Reference
PLGE Measurement Screens {D53 only)

PLCP Combined This screen displays measurements based on the PLCP framing (Al and
Frame and POl A2 bytes) and path overhead indicators (P bytes or POI bytes).

Measurements N .
Seree 1 D53-0s
Screen PLEF Conmd

Eryr Courts

Ery Ratio,

Err Count: Frame/POI error count: The number of frame and POl byte
errors detected since the beginning of the test.

Err Ratio, Avg: Frame/POI average error ratio: The average ratio of
frame and POI byte errors to the total number of frame and POI bytes
received, since the beginning of the test.

Arr Ratio, Cury: IPrame/POI current error ratio: The ratio of frame
and POI byte ervors detected in the previous 2.25 seconds to the total
number of frame and POl bytes received in that same period.

ES: Frame/POI errored seconds: The number of seconds in which at
least one frame or POl byte error oceurred, since the beginning of the
test.

E¥S: Frame/POI error-drec seconds. The number of seconds in which
no frame/POI errovs occurred.

%EFS: Frame/POI error-free seconds percentage: The percentage of
the total number of seconds since the beginning of the test in which no
frame or POI byte errors oceurred.

N1V
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PLCP FEBE
Measurements
Scereen
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ATM Measurement Reference
PLEP Measurement Screens (3553 only)

This screen displays measurements based on the PLCP far-end block
error field (bits 14 of the G1 byte). The FEBE reports the number of
B1-BIP received by the far end.

13
£5
33

[12]

Exr Count: PLCP FEBE error count: The number of FEBE errors
detected since the beginning of the test.

Err Ratio, Avg: PLCI FEBE average error ratio: The average ratio of
FEBE errors to the toial number of received bits from which the FEBE
{B1-BIP) is calculated, since the beginning of the test.

Err Ratio, Curr: PLCP FEBE current error ratio: The average ratio of
FEBE errors detected in the previous 2.26 seconds to the total number
of received bits from which the FEBE (B1-BIP) is calculated during that
same period.

BS: PLOP FEBE crrored seconds: The number of seconds in which at
least one FEBE error occurred, since the beginning of the test.

EFS: PLCP FEBE crror-free seconds: The number of seconds in which
no FEBE errors occurred.

%EFS: PLCP FEBE error-free seconds percentage: 'the percentage of
the total number of seconds since the beginning of the test in which no
FEBE errors occurred.

20-19

www.valuetronics.com




ATM Measurement Boference
ATHA Alarin Status

ATM Alarm Status

For each alarm, the curvent status (Alm) and historical status (Hist) is
listed. If Alm shows On, the alarm condition is present. i Hist shows
On, an carlier occurrence of the alarm condition was detected.

HEC-hased ATM This screen is for HEC-delineated ATM tests.

2T21 tATHMY Final:
Blm Hist
3k

o
Fuld LOF: (i

LOCS: Loss of cell synchronization: Declared when the test set cannot
synchronize with the ATM cell stream.

SCNR: Seclected cell not received: Declared when the test set cannot,
detect any receive cells that match the address information on the
receive channel (see Ex Chan, page 19-1.3).

Pyld LOP: Pavload loss of pattern: Declared when the unit cannot
synch to the test pattern in the payload of the foreground test channel.

DSIY/PLOT ATM This screen is available for DS3 PLCP based ATM tests, and displays the
current and historical status of AT'M and PLCI alarms.

1 DEE~-DeZATH-FLCPIFinal
HTH: Alm Hist
FLCP LOFY —~ O

LOF YELD O -~

SCHES oM
Fuld LOFD ~- O s

PLCE LOF: PLCP loss of frame: Declared when the test set cannot
synchronize with the D53 PLCP framing.

PLCE YEL: PLCP Yellow alarm, or remote alarm indication {RAD): This
is detected in the last four bits of the G1 byte.

SCNER: Selected cell not received: Declared when the test sel cannot
detect any receive cells that match the address information on the
receive channel (see Ry Chan, page 19-13).

Pyld LOP: Payload loss of pattern: Declared when the umit eannot
synch to the test pattern in the payload of the foreground test channel.
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ATM Measuremeni Reference
ATHM Alarm Seconds

HEC-based ATM

D53/PLCP

ATM Alarm Seconds

This screen displays alarm seconds counts of ATM alarms. The alarms
are defined in ATM Alarm Status, page 20-20.

LOCS: Loss of cell synchronization seconds: The number of seconds in
which a LOCS alarm was present.

SCNR: Selected cell not received alarm seconds: The number of
seconds in which an SCNR alarn was present

Pyid LOP: Payload loss of paitern: The number of seconds in which an
LOP alarm was prescnt.,

This screen displays alarm scconds counts of ATM and PLCP alarmns
The alarms are defined in ATM Alorm Status, page 20--20.

1
ATH Alarm
FLEF LOFS

FLCP YEL:
EONR i
Fyld LOF: i d

FLCP LOF: PLCP loss of frame seconds: The number of seconds in
which a LOF alarm was present.

PLOCP YEEL: PLCP Yellow alarm or RAY seconds: The number of
seconds in which a Yellow or RAI alarm was present.

SCNR: Sclected cell not received alarm seconds: The number of
seconds in which an SCNR alarm was present,

Pyld LOP: Payload loss of patterin: The number of seconds in which an
LOP alarm was present.
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ATM Formats
Basic Cell Structure

Basic Cell Structure

« e §3-byte ATM Cell e
- Cell Header > Information Bytes —
7 B\,rtsn g 3 j !': 6 53

| IHHH AIIHIIHHIIIH)JJMIH T I

T

GFC: Generic Flow Control

VPI Virtual Path [dentn‘wr

VCI: Virtual Channel Identifier

PT. Payload Type

CLP: Cell Loss Priority

HEC: Header Ersor Control sequence

AAL-0 Cell Implementation

. 53-byte ATM Cell >

~~~~~ —— 48-byte CBR Payload ~— -
6 53
A

]

5-byte Ceil Header

0 OO IR O

‘<w
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ATM Formats
AAL-1 Cell Implementation

AAL-1 Cell Implementation
53-byte ATM Celt
e - 47-byte CBR Payload -
Sequence
5-byte Cell Header Check 7
""""" My

oy

([T ll(d!‘IWHHH TR AT HIHIH il

g

CSI: Canvergence Sublayer Indicator

E SC: Sequence Count o
. CRC: CRC-3 {cyalic redundancy checksum)
. Parity Bit

AAL-3/4 Cell Implementation

e §3-yte ATM Cetll ol

gt 44-hyte Payload
L of variable length

5-byte Cell Header B 1 L packets »! 52 53

v A . A__ " g .
i HH!HHHIIHIHHlllJ’lll”l\HJJH
E*.: ST Segment Type
b R ,
MID Message ldentiﬂcatmn

& Lk Eangth Indication
: CRC: CRC-10 {c;(‘;-ﬁc redundancy checksum)
e
E
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ATM Formats
AAL-5 (SEAL) Cel Implementation

AAL-H (SEAL) Cell Implementation

- 53-byte ATM Cell

l< 18-byte Payload -

of variahle length packets
5-byte Cell Header 6 {wfinternal CRC) 53

S .

[T (IR AT

ATM Test Cell Structure

------- . 53-byte ATM Cell — >

L« Cell Header — > Time Stamp — Payload —-
Byte 1 5 6 7 8 g 53
77#7*\(_,* s U W g A — A A

v \ | —
IHHII(dHHHI;H T TN gdinn

A

Y

)

5- Byte Heé dEF S [

4-Byte Time Stamp

44-Byte Payload

INLY
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ATM Formats
Physical Layer Convergence Protocol (PLCP)

Physical Layer Convergence Protocol (PLCP)

The DS3 PLCP is based on a 125 ps frame within the DS3 payload,
which provides for the transrission of 12 ATM cells for each PLCP
frame. There is no fixed relationship between the PLCP frame and the
53 frame.

Physical Layer Convergence Protocol—DS3

Framing POI POH
bytes | bytes 53 bytes
Al A2 P11 Z6 ATM Cell
At A2 P10 Z5 ATM Cell
Al A2 P9 Z4 ATM Cell
Al A2 P8 73 ATM Cell
Al A2 P7 22 ATM Cell
Al A2 P& Z1 ATM Cell
Al A2 PS5 F1 ATM Cell
Al A2 P4 B1 ATM Cell
Al A2 P3 G1 ATM Cell
Al A2 P2 M1 ATM Cell
Al A2 P M2 ATM Cell
Al A2 PO C1 ATM Celt Trailer
POI: Path overhead indicator bytes. 13 or 14
PGH: Path overhead hytes. nibbles

215
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Store and Recall Functions
Configuration Storage and Retrieval

Configuration Storage and Retrieval

Store a Test Sed. Follow this procedure to save a test set configuration in memaory.

Configuration I. Configure the test sef the way you want.

The 156MTS storesas manyas 2. When you have finished setting up the instrument, press MENU-up
ten test set configurations in to return to the Main Menu
nonvolatile, internat memory.

You can configure the test set MODEL 158 MAETM M

and then save that setup for Fi b o baips
E

later recall and use. T

o

P p——
(SRl

3. Use FIELD to select Store and Recall Configurations and press
MENU-down. The Store/Recall Configurations screen is

displayed:

ﬁ (R R |

LEEMPTY

’ 2 OEHFTY

I EMPTY

) 1 EMETY

5 EMPTY

- ERPTY

| 7 EHPTY

DB ERPTY

| = EMPTY

|18 EMETY

4. Use VALUE to sct Action to Store.

5. Press FIELD to select Test #, and then use VALUE to choose a
memory location in which to store the configuration.

22-2
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Store and Reealt Functions
Configuration Storage and Retrieval

6. Press MENU-down.

¢ If there is already a configuration stored in the memory location
you choose, you are prompted to overwrite it (press MENU-up)
or leave it (press MENU-down). If you do not want to overwrite
the existing configuration, select a new memory location (see
step D).

The configuration is entered in the list on the right side of the display in
location you selected. The date and time the configuration was stored is
shown on the line below Test #.

ETORE-RECHLL. it Siatusz
COMF IEURAT TS
LAGIE-G0E T 4
Actiont Siore 2 ORRFTY
% EMFTY
Test i B tOERRTY
| 3 IR W e = 5OERFTY
——————————————————————— & EMPTY
Preszz EMTER o [ 7 EMPTY
initiste action | & ERPTY
Frezsz fEHD to Cji | % ERPTY
o Hain Meni. |18 EFMPTY

7. Press MENU-up to return to the Main Menu.

Retrieve a Test Set  Follow this procedure to retrieve a test set configuration that is stored
Conﬁgurat.ion I INemory.
1. From the Main Menu use FIELD to select Store and Recall

Configurations and press MENU-down. The Store/Recall
Configurations screen is displayed:

STORE-RECALL b Statiiz
COMF DSURAT IONS
17005002 CRTHS
2 EMFTY
2 EMFTY
P ezt f: 1 1 EMPTY
@;; 1@-11-95 11y i30E0 5 OEMETY
o s e e e ERETY
Firezz BMTEE to | 7 EMPTY
% it e motion. | & EMETy
%.‘ F EHU tooogo | R EHFTY
i Bl v | 1@ EMPTY

2. Use VALUE to set Action o Recall.

22-3
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Store an hecall Functions

Contiguration Storage and Retrieval

Press FIBLD to sclect Test #, and then use VALUE to choose the

memory location from which you want to retrieve the configuration.

Press MENU-down.

The configuration is read from memory and implemented in the test
set. The display switches to the appropriate test operation screen.

Begin your test.

If you inadvertently recalled the wrong configuration, or if you want
to change the configuration and resave it, press MENU-up to return
to the Store/Recall Configurations screen.

224
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Store and Recall Functions
Resuits Sterage and Betrieval

Resulls Storage and Retrieval

Store Test Results  Follow this procedure to store the current test results into the next
available memory buffer.

RESULTS MEMORY

EIED

Er

e The 166MTS storesasmanyas 1, Configure the test set and run your test.
en sels of test resuits in
nonvolatite internal memory. 2. Either while the test is running or atter the test has stopped, press
As you test with the STORE. The resulis are stored, and the memory buffer number on
instrument, you can store all of the top line of the display is incremented.

the current results, and then
review or print them later.

i
3

.
B

ELR
211 Delirmeation:

Selected UPAUC Cell Re
E al Rotive BW (Hzs,
e UPCUC BU (Hzd, Aug:

The memory buffer number indicates the next buffer that will be
used for results storage.

3. When you want to store more results, press STORE again.

The complete range of measurements for the selected test modce is
stored in the memory buffer. The results are retained in memory
even when the unit is switched off.

£
#:

Note: Press CLEAR at any time to erase afl stored results.

e Each time you store results, the next buffer is automatically
selected. 1 you want to select a different memory butfer:

e Make sure the test is stopped.

Press RECALL repeatedly to increment. the memory buffer
number. The buffer number and test imode name flash rapidly to
indicate the display is in recall mode. Empty buffers show

P
@

é Nothing Stored.
s When the memory buffer you want is shown press EXIT
g e I'ress STORE to save the current test resulbts.
o
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Store and Recali Functions
Results Storage and Retrieval

Recall and Review Follow this procedure 1o recall any test results that have been
Test Results
1. Make sure that a test is not, running. Press STOP if necessary to end

the current test.

2. Press RECALL. The buffer number and test mode name flash rapidly
to indicate the display is in recall mode.

g 2 0CE-0C Firal:
QAT R

Delimesticon

SUC Cell Row®dr
Bl cHz), Aug:

SUDOBW AHzh, Auwgl

3. Press RECALL repeatedly to cycle through the memory buffers
(1-12) until the buffer you want to view is displayed.

The display changes to show the results stored in each memory
buffer. If a memory buffer is empty, the display shows
Nothing Stored.

4. Use the RESULT keys to scroll through the measurement screens
available for the stored test results, just as you would in normal test
maode.

Because all test data is stored, you can adjust the results level to see
more screens, regardless of the results level setting at the time the
results were stored. See To DHsplay Move Measurement Screens,
page 1-10.

5. Il you want to print stored results, seleet the memory buffer you
want and press the PRINT key. Sec Chapter 24, Printing, for more
information on the print function.

6. Press EXIT to leave recall mode and return to the normal display.

MNote: Press CLEAR atany time to erase aff stored resuits.
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Store and Hecall Functions

Event Logging

Event Logging

Configure and The Event Logging Setup and View display allows you to view logged
g gEng !

View Event events and configure which events arc logged.

Logging 1. To access the Event Logging Setups display sclect Setup System

Parameters from the Main Menu and press MENU-down.

2. Belect Event Logging Setups from the Setup menu and press
g MENU-down.

RSl

=1 LOS Alarm On
051 L0095 Rlarm OFF
g Lenp iyl

| i A PP
et Frints

Choin™

L] {:h:r'r"i:‘ t

3. Use FIELD and VALUL to set the event logging choices in the
bottom of the display. These setiings are used when you run tests.

£ 4. Use RESULI to scroll through logged events in the upper half of the
£ display. The date and time is displayed for each logged event.

See Fvent Logging Setup Paramelers, page 22-8 for more
information on event logging parameiocrs.

5. Press MENU-up to exit the display.
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Store and Recall Functions
Event Legging

Event Logging
Setup Parameters

Euernt FPrimbl Mo
DEisEl TS SOHET
:
:

Eit DoDent b Log Dont b Log

Frame oDt b Long Do £ Loog Do 4 Log
CROAPZBIPD Don®t Log Don® b Log Don® 4 Log
BRU vobon” o Log Don’ t Log Dond b Log

Auntomatic Printing of  Event Print switches automatic printing of events on and off. When
Events this parameter is set to On events are automatically printed as they
oceur, according to the setting of the event type fields (see below).

While the event memory is limited to 50 stored events, automatic event
printing provides for an unlimited hard-copy log of events.

Logged Evenis The following table describes the events that can be selected to be
Selections logged, as shown on the display.
Error Type DS1/E1 DS3 SONET
Bit Bit errors Not applicable
Frame Framing errors
CRC/P/BIP Cyclic redundancy check and parity check errors
BPV Bipolar violation

Event Logging Mode Each type of event listed for a specific rate on the display can be set to
one of the following event logging modes:

Don’t Log: The event type is not logged.

Log All: Every occurrence of the event type is logged.

Example: A selection of Sqlch E-3 through Sqlch E-6: Event log squelch. The event is logged,
Sqlch E-3 for the Bit error but when the error rate exceeds the squelch threshold for ten seconds
type corresponds to a further event are not logged. Squelching is removed when there are five
threshold of 1x10°%, orone hit ~ seconds in which the error rate is less than the threshold. “Squelch on”
arror ot of 1000 bits. and “squelch off” messages are entered in the event log.

Sqlch: Event log squelch (low error rate). This is similar to the
Sqlch E-N rates described above, but the squelch threshold is one error
per second.
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Global, Auxiliary, and Administrative Setups
Global Settings

Configuration
Lock During Test

Measurement
Display
Configuration

Trouble Scan
Activation

Note:

Global Settings

The Global Settings choice is always listed on the Control Screens
menu. Selecting Global Settings and pressing CONFIG-right calls the
Modify Global Configurations screen:

Hiodify Glokal Configurationgs
Modify Config While REunming?
Fesulis Lewvell Summary Trouole
Irkbibit Ercors on Alaen?

Tres PREEE? Ho
ditter Hits Theesh.

s WBEXE.G

Modify Config While Running? enables or disables adjustments to
the test set's configuration while a test is running (RUN indictor lit).
This parameter can be set as follows:

No: The test set’s main mode configuration cannot be changed during a
test. However, screens accessed through the Control Screens menu can
be changed.

Yes: The configuration can be changed during a test; changes take
effect immediately. Note that changing signal parameters during a fest
can cause unexpected results and misleading measurements. However,
this is a good way to experiment with the setup and observe changes in
real-time.

Results Level configures the level of detail provided when viewing
measurements. Results Level can be set to either Summary or Detail.

Each measurement screen is either a “summary” or a “detail” screen.
Summary screens show higher-level information. Detail screens show
more in-depth information. When Results Level is set to Summary
only summary screens can be viewed. When Results Level is set to
Detail all screens {(both summary and detail) can be viewed.

Trouble Scan switches Trouble Scan ON or OFF. For more
information on using Frouble Scan, see To Use Trouble Scan, page 1-7.

When you press the TROUBLE SCAN key, the Trouble Scan feature is
automatically set to On.
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www.valuetronics.com




Error Squelching
During Alarms

Test Pattern

£ Inversion

g::j?:%:
Jitter Threshold
Configuration

B
B

B

Globad, Auxiliary, and Administrative Setups
Global Settings

Inhibit Errors on Alarm? sets whether errors are counted during
alarm conditions. When this parameter is set to Yes, errors are not
counted during alarm conditions. When this parameter is set to No,
errors are counted during alarm conditions.

Inv PRBS? enables and disables inversion of the transmit PRBS
patterns. When this parameter is set to No, PRDISs selected in the
Data> field are transmitted normally. When this parameter is set to
Yes, transmitted PRBSs are inverted (binary Os switched to 1s, and s
switched to 0).

Jitter Hits Thresh sets the jitter hits threshold used for making jitter
hits measurements. This item is only displayed if a jitter option is
installed in your test set. Jitter Hits Thresh comprises two fields, as
follows:

WB: Wide-band jitter. This parameter sets the jitter hit threshold for all
Jitter (phase variation equal to or greater than the wide-band cut-off
frequency). WB is set in unit intervals (UI) from 0.1 through 6.9 in 0.1
increments.

HB:; High-band jitter. This parameter sets the jitter hit threshold for
high-band jitter (phase variation equal to or greater than the high-band
cut-off frequency). HB is set in unit intervals (UI) from 0.1 through 1.9
in 0.1 increments.
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Glohal, Auxiliary, and Administrative Setups
Auxitiary Test Setup Parameters

Auxiliary Test Setup Parameters

The Auxiliary Test Setups parameters apply to all test modes, and are
accesscd by selecting Anxiliary Test Setups from the Setup System
Parameters menu.

Timer Lurati

b e 55

FLito. Pirint Moder OFF !
Friteo. Store Model OFF
Saty Merad Ot Pl O Fato Tail Stop
Fur Up Optd = Sizie =zt State
STS1E &
{w-eEite &
s Ble : 2kit
s LoF CoMoldeod T B8 Seconds

Bits 1K

L Derived feom: STS-N Fx Clk

Test Duration Test Dur. Mode scts the test length and repeat mode as follows:
Mode

Continuous: Tests begin when START is pressed and run continuously
until STOP is pressed.

Timer: Tests begin when START is pressed, run once for a specified
duration and then stop automatically. The test duration is determined
by the Timer Duration ficld. (Tests can be stopped before the duration
ends by pressing STOR)

Timer/Restart: Tests begin when START is pressed, run for a specified
duration and then repeat automatically. Each test’s duration is
determined by the Timer Duration field. (Tests can be stopped before
they end by pressing STOP)

Timed Test Length Timer Duration sets the duration used for Timer and Timer/Restart
duration modes, and can be set in the format hhimm:ss from 00:00:00
through 99:569:59, where hh is hours, mm is minutes, and ss is seconds.

Note: If you set Timer Duration to 00:00:00 and select a timer test duration mode, the
test set will run Continuous duration maode tests.
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. Automatic
' Printing

Automatic Result
£ Storage

The memory location is
displayed on the first iing of
the display. Test results also
can ke stored manually by
pressing the STORE key.
See Results Storage and
fietripval, page 22-5.

%.
£

PR

é Automnatic Test
- Start

[Eored

Global, Auxiliary, and Administrative Setups
Auxiliary Test Setup Parameters

Auto. Print Mode selects the mode for the antomatic printing of test
results, as follows:

Off: Test results are not automatically printed.

Timed Test End: Test results are automatically printed at the end of
every timed test.

On Error: Test resuits are printed during a test when an error is
detected.

Every 15 Minutes: Test results are automatically printed every 16
minutes when a test is running.

Every 2 Hours: Test Results are automatically printed every two
hours when a test is running.

Auto. Store Mode sclects the mode for the automatic storage of test
results into the test set’s 12 memory locations. The instrument
automatically stores the results in the next higher available memory
location. When location 12 is reached, the storage begins again at
location 1. When all 12 memory location have becen used, the test set
writes over the previous data.

Auto. Store Mode can be sct as follows:
Off: Test results are not automatically stored.

Timed Test End: Test results are automatically stored at the end of
every tirned test.,

On Error: Test results are stored during a test when an error is
detected.

Every 15 Minutes: Test results are automatically stored every 15
minutes when a test is running,

Every 2 Hours: Test Results are automatically stored every two hours
when a test is running.

Auto Tst sets whether a test is automatically started when you press
MENU-down from the test setup screen to go {o the test operation
screen. When Auto Tst is set (o Start, a test is automatically started.
When Auto Tst is sct to Stop, a test will not begin until you press
START.

235

www.valuetronics.com



Global, Auxiliary, and Administrative Setups
Auxiliary Test Setup Parameters

Laser State on Sub Menu Opt Pwr controls whether the optical transmitter is active

Test Setup Screen (Qaser on) when you press MENU up to go to the test setup screen from
the test operation screen. When this item is set to Off (the default) the
laser is deactivated; when this item is set to On the laser remains active.
(The “test setup screen” is where you select the Tx Rate, Rx Rate, and
Payload; the “test operation screen” is where you view results and
configure signal parameters.)

Optical Tx For information on the optical transmitter (laser) power-up state,
Power-up State see Optical Transmitter Power-up State, page 3-6.

STS-12 Numbering For information on the STS-12c numbering scheme, see ST5-12

Scheme Channel Numbering Scheme, page 3-3.
VT1.5 Channel VT Counting Mode sets the method for specifying VT drop and insert
Setup Mode channels on a SONET signal. This parameter can be set as follows:

The table shows the two VT VT Group: VT channels are specified in groups of seven, each
counting modss. Note that Vs comprising four VTs. A channel is specified as VT 1 through 4 in
are always mappedusing the VT group 1 through 7.

group scheme,

1 through 28: VT channels are specified by their position in the
overall STS-1 signal, from 1 through 28,

VT Group: 1 2 3 4 5 6 1
Positionin 1 1 2 3 4 5 6 7
Group

2 8 9 10 11 12 13 14

(VIs=1-28) 3 15 16 17 18 19 20 21

4 22 23 24 25 26 27 28

Transmit DS2 DS2 Tx-XBit sets the status of the X bits on the transmitted DS2
X.Rit Status signals (each DS3 comprises seven 1DS2s). The X-bits provide an alarm
status for the DS2, DS2 Tx-XBit can be set to 0 {alarm on) or 1 (alarm
off).
236
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DS1 Block Size

BITS Clock
Output Source

BITS: buitding integrated
timing source.

Global, Auxiliary, and Administrative Setups
Auxiliary Test Setup Parameters

DS1 Block Size sets the DS information block size for testing
applications involving block transfer protocols (such as video
telephony). This parameter can be set from 2Kbit through 8Kbit
(kilobits). The block size is used to compute block error measurements
(see DS1 Block Evror Measurements Screen, page 12-6).

BITS Clk Out Derived from selects the source of the BITS signal
output at the rear-panel BITS CLK OUT port, and can be set as follows:

STS-N Rx Clk: The BITS timing is derived from the receive SONET
signal, as selected on the test operation screen. This mode is similar to
the operation of BITS operation on SONET terminal equipment.

STS-N Tx Clk: The BITS timing is derived from the selected timing
source (TxClk>) on the test operation screen. This allows the BITS
timing output to be derived from the BITS input or the test set’s internal
Stratum 3 clock.
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Giobal, Auxiliary, and Administrative Setups

Printer & Remote
Port Parameters

System Date and
Time

IEEE-488
Interface
Parameters

Also see Setup for
SCPI/IEFE-488 Remote
Operation, page 25-7

Administrative Setup Parameters

The Administrative Setups display is accessed hy selecting
Administrative Setups from the Setup System Parameters menu.

Frinters

IEEE~4us FAddirr 279

SCFI Wias

Printer and Remote set the communications parameters for the
rear-pancl PRINTER RS5-232 and the REMOTE RS-232 ports. The fields
can be set in the format: bbbb,d—s—pppp, where:

bbbb: Sets the baud rate. This field can be set. to 300, 1200, 2400,
4800, 9600, or 19200 baud.

d: Sets the number of data bits to either 8 or 7.
s: Sets the number of stop bits to either 1 or 2.

pppp: Sets the parity to None, Odd, or Even.

The Data & Time fields set the unit’s time-of-day clock and calendar in
the format: mm/dd/yy hh:nn:ss, where mm=month, dd=day, yy=year,
hh=hours, ne=minutes, and ss=scconds.

The SCPIIEEE-488 interface is configured by the following two
parameters:

IEEE-488 Addr: Sets the test set’s IEEE-488 instrument address. This
field can be set from 00 through 31,

SCPI Via: Selecis the rear-panel interface port that is used for the SCPI
interface connection. This field can be set to either REMOTE-
IEEE-488 or REMOTE-RS-232.
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Printing
Set up for Printing

Set up for Printing

Foilow this procedure to prepare for printing from the test set.

1. Switch off power on both the printer and the 1566MTS.

You can aiso use the printer 2. Connect one end of an appropriate RS-232 serial cable or to the

port ta connect to & terminal rear-panel PRINTER RS-232 port on the test set. Connect the other
for “printing” an the terminaf’s end of the cable to the printer. (See Printer Port, page 27-2, for the
dispilay. serial port pinout.)

3. Switch on the printer and test set.

4. From the test set’s Main Menu, use FIELD to sclect Setup System
Parameters and then press MENU-down. The Setup menu is
displayed.

5. Use FIELD to select Administrative Setups and press
MENTU-down. The Administrative Setups screen is displayed:

1tE
it

Hdminiztratise o

¥l Frinter:
I e o - W
Lo 1 LR Y~

Date & Time:
HEIE Foddie:
HREIE Vi

6. Use FIELD to highlight the parameters for the Printer port. Set the
baud rate, data bits, stop bits, and parity to match your printer.

7. Press MENU-up to exit the Administrative Setups screen.
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Printing
Configure Automatic Printing

Configure Automatic Printing

After you connect a prinier and configure the printer port, follow this
procedure to set what information is printed antomatically during a
test.

1. From the Main Menu use FIELD to sclect Setup System
Parameters and press MENU-down. The Setup menu is displayed.

£ 1. On the Setup meny, select Auxiliary Test Setups and press
e MENU-down. The Auxiliary Test Setups screen is displayed.
o Fug=iliaryg Test Setlups

Test Dur. Hode:

FPimer Duiration: b, mE
B} At Print Modes
Huito., Siorme Mode:
Foirr Mp Optical Te Statel  Last State

H5TE12 § Scheme! STSER, =TS1E

Dt Depiwed froms 2

2. Use FIELD and VALUE to select Auto Print Mode and set it as
desired. You can select no antomatic printing (Off), printing at. the
end of timed tests, or periodic printing (see Automatic Printing,
page 23-5).

s
L
%

3. Press MENU-up to return to the Setup System parameters menu and
use FIELD to select Event Logging Setups. Press MENU-down;
the Event Log screen is displayed.

P | Event Frint: SR
UsloEl = SOMET
Eit Gon® 1 Log Don® t Log
. Frame Dot Laog Oon’ t Log Don” b Log
£ CRC-P-BIFD Do’ Log Dord’ £ bog Don® 4 Log
& BFL oot b bog Dond tobog Don’ i Log

4. Use VALUE to set Event Print to Yes (events printed) or No.

5. Press MENU-up to exit the Fvent Log display.
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Printing

Print an Demand

Print on Demand

Whether or not you enable antomatic printing (see Configure
Automatic Printing, page 24-3), you can generate a measurement
results and configuration report any time a test is running.

* To generate a printed report while a test is running, press PRINT.
The PRINT indicator lights while the data is being transmitted.
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Using Remote Control
About Remote Control

About Remote Control

The 156M7TS can be controtled from a remote control device using

cither of two methods: the Remote Front Panel allows you to simulate

front-panel key presses from a connected terminal or PC with a

terminal emulator. Option UHR, SCPYHP-IB Interface, allows you to e
use SCPI commands (Standard Commands for Programmable R
Instruments) over an HP-1B or R5-232 interface.

"This chapter describes how to set up for either type of remote control
operation, and how to use the Remote Front Panel option to control the
test set. For information on controlling the 166MTS using the
SCPI/HP-IB interface, refer to the SCPI Programmer's Guide (part
number 09-0600-0005).

25-2
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Using Remote Central
Remote Front Panel at a Glance

i

Remote Front Panel at a Glance

Key Functions List
{ ) = key plus Shift

b +  KBEY FUNCTION (shift fen)
| MODEL 156 MAIN MENU 1 ENTER (MENU)
| Auto {Automatic Setup) 2 MNext (Prev) Result Page

|Terminal (Independent Tx and Bx)

. THoO1Lox {Non-digruptive pass-through)
Test Set Display area | DEL (Paylosd Drop & Insert)

| Segquences (Programmed test sequences)

|

|

| 3 Rext (Prev) Field

|

|

|
|Patterns {Programmable data patterns) |

t

|

;

I

4 Next (Prev) Field Value

5 8tart (Stop) Test

6 Clear DZ3 (DS1) History
Clear STS1 History (Priat)
Exr Inject {Display Hold)
Rocall Btored (E¥nd Recall)
Store {(Brage All Stored)

r Radraw Hursen

| Betup {System parameters)

7
a
[@onfigure (StorefRecall configurations) 9
0

|Press PREV FIRLD/WEXT FIELD to selectk.
| Prese ENTER for next level of selection.

----- D83 —=wmem e DBl emmm—— me WD - e GBPG-N s
. Hig Alm Stat His Alm Stat Alm Hig Alm Stat Errors
LT Log . . Sig* LOS . . Sig* PAIS . LOg . . STS-N Sig * Bl CV .
B FFM . . M13 * QOF . . SF * PYBL . LOF . . STS-N Frm * B2 CV .
. DOE. . CBit, LOP . - ESF . LOPNTR, LOPNTR. . Valid Patx* B3I CV .,
H Lo® . Pat . AIS . . Pat . LOCLE . . FEBE
LED Indlcator area AIS . . XBit, Yel . . hazg, Err PAIS . -~ Others —-
_ L idle. COFA. . vSCV . PYEL . . Run .
g - Oﬁa =4an FEBE . LAIS . . Priating
A, LFERF ., . Err Active .
A

Remote Front Panel Keyboard Functions

Key Key Function Shift + Key Function
. 1 ENTER key MENU key
2 NEXT {right) RESULT key PRIOR (left) RESULT key i
3 Right FIELD key Left FIELD key
4 Right VALUE key Left VALUE key «
5 START key ) | STOP key »-
E“ 6 DS3 History LEDs RESET key DS1 History LEDs RESET key
g 1 STS-1History LEDs RESET key ~ PRINT CONTROL key
= 8 ERROR INJECT key DISPLAY HOLD key
g 9 RECALL key EXIT key
" 0 STORE key CLEAR key
& r Redraw remote display

253
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Using Remote Control

Setup for Remote Front Panel Operation

Setup for Remote Front Panel Operation

The Remote Front Panel option operates by exchanging commands and
data with a controller (such as a PC running a terminal program)
through the test set’s rear-panel REMOTE RS-232 port. You can connect
to the test set either directly or using modems.

Direct Connection The following procedure describes how to connect a IPC or terminal
directly to the test set. Before you begin, make sure you have an R5-232
serial cable with appropriate connectors or adapters to match the test
set and your PC.

1. Connect one end of the RS-232 serial cable {o the rear-panel
REMOTE RS-232 port on the test set.

2. Connect the other end of the serial cable to the appropriate port on
the PC or terminal.

3. Configure the I'C and the test set to the appropriate
communications settings. Refer to the documentation that came
with your PC for configuration instructions. See Test Set
Configuration, page 25-5 to configure the 166MTS.

Dial-up A dial-up connection requires a modem at each end; one moderm
Connection connected to the PC and another connected to the test set. The modem
connected to the test set must be configured for aute-answer.

Before you begin, make sure you have an RS-232 null-modem cable
with appropriate connectors or adapters fo match the test set and your
modem. See Null-modem connections, page 27-2, for null-modem
pinout data.

1. Connect one end of the null- modem cable to the rear-panel
REMOTE RS-232 port on the test set.

2. Connect the other end of the null-modetn cable to the appropriate
port on the modem.

3. Connect the modem to a working telephone jack.

4. Connect the other modem to a telephone line and to the PC. Refer to
the documentation that came with your modem and PC for
installation instructions.

25-4
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Configuration

Note:

Using Remote Control
Setup for Remote Front Panel Operation

5. Configure the PC, modems, and the test set to the appropriate
communications settings. Refer to the documentation that came
with your PC and modems for configuration instructions. See Test
Set Configuration, page 25-5 to configure the 156MTS.

Before using the remote front panel feature of the 156MTS, you must
configure the rear-panel REMOTE RS-232 port. Follow this procedure
to set the baud rate and data handling parameters.

1. From the test set’s Main Menu, use FIELD to select Setap SystemP
parameters and then press MENU-down. The Setup System
Parameters menu is displayed.

2. Use FIELD to select Administrative Setups and press
MENU-down. The Administrative Setups screen is displayed:

Fodiminizstrative SDelups

Primier

i, =1 -More
= ~Haore

3. Use FIELD to highlight the parameters for the Remote port. Set the
baud rate, data bits, stop bits, and parity checking to match your
printer.

Both the test set and the device to which it is connected {PC or madem} must
be configured identically.

4. Press MENU-up to exit the Administrative Setups screen.

755
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Using Remote Controt
tise Remote Front Panel Operation

Use Remote Front Panel Operation

General 1. Set up and configure the test set and controller; see Setup for
Remote Front Panel Operation, page 25-4. Make sure the test set is
switched on.

2. Start remote control from the controller. For example, launch a
terminal emulator on your PC. The remote front panel displays on
the controller (see Remote Front Panel af a Glance, page 25--3).

» If the display is blank, press the “r" key on the PC keyboard to force
a screen redraw.

3. Use the number keys along the top of the keyboard (not the numeric
keypad) to mimic the keys on the front panel of the test set.

The effects of the remote The number key actions are listed in the Key Function display area.

commands are displayed on Each key has two actions: one when you press only that key, and one

the test set's front panel. when you hold Shift and press the key. The Shift action is listed in
" parentheses.

Note: You can still contro! the test set using the front panel. Commands entered are
reflected on the remote front panel display.

Test Example 1. With the Main Menu shown on the controller's display, press the “3”
key to select the type of test you want to run. {The “3” key
corresponds to pressing the right FIELD key on the test set).

2. Press “1” to display the test setup screen (the same as pressing
MENU-down).

3. Press “3” and “#” (Shift-3) to select the Tx Rate, Rx Rate and
Payload ficlds. Use “4” and “$” (Shift—41) to set the values for these
fields.

4. Press “1"” again to display the test operation screen; and then press
“3,7 “4,” and Shift as necessary to configure any signal parameters as
required for your application.

Press the “6” key to start the test.

=l

6. Press “2” and “@” (Shift-2) to view other measurement screens in
the top half of the display {this corresponds to using the RESULT
keys).

7. Press “%" (Shift--5) to stop the test.

25-6
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Setup for SCPI/IEEE-488 Remote Operation

This section briefly describes how to set up the 156 MTS for
SCPIIEEE-488 control. For more information see the SCPI/IERE-488
Interface Programmer’s Manual (Manual Part Number 09-0600-0005).

1. Connect the remote cable to a port on the rear of the 156MTS (5CPI
control can be implemented using either an IEEE488 or RS-232
interface). For pinouts see Printer and Control Ports, page 27-2.

The terms HP-IB, GPIB, and ¢ Ifyou are using an IEEE-488 interface, connect an HP-IB cable to
|EEE-488 are names for the REMOTE IEEE-488 port.
- essentially the same type of . ) .
L interface. s [fyouare using an RS-232 interface, connect a serial RS-232 cable
" to the REMOTE RS-232 port.
o 2. Connect the other end of the cable to a port on the controller
% device.

3. From the Main Menu, use FIELD to select Setup System
Parameters and press MENU-down.

4. Select Administrative Setups from the Setup System Parameters
menu and press MENU-down.

Adminizbirative Setups

[
&
B
&

Printer:

b | Bznote:
Uate &

b | IEEE-

| =oFT wa

o

If you are using SCPI through the RS-232 port, use FIELD and
VALUE to set Remote (baud rate, data bits, stop bits, and parity).

6. If you are using the SCPI interface through an IEEE-488 interface,
use FIELD and VALUE to sct the address (IEEE-488 Addr).

7. Next set which port is being used for the SCPI interface (SCPI Via).

25-7
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Use the SCPVIEEE-488 Interface

After you have connected the 156MTS and SCPI controller, and
configured the test set’s interface parameters, you are ready (o activate
SCPL mode.

1. Using the SCPIIEEE-488 interface on the controller device, send
the reset string “*RET” to the test set, or use the :SYSTREM
command.

These commands puls the test set in SCPIHP-IB mode. *RST sets
all parameters to their default values; :SYST:REM maintains the
current parameter sctiings. Refer to the SCPVITP-IB Programmer’s
Manual for more information.

2. When the test set is in SCPI mode, the display changes to show the
following:

MET LOF HIS
SOMET LOPHTRD  OH
PATH Clr 18373845

ATH 0T

[ | L
RO I SR L O |

fom o] xd

Note: When the test setis in SCPI mode, most front-panel controls are inoperative.
Setup operations must be done using SCP! commands from the controller.

3. Use the FIELD and VALUE keys to configure which results are
shown on the test set display while the unit is in SCPI mode.

4. Next use FIELD to select Results Level and then use VALUE to set
the results level for the level of measurement detail you want.

5. Use the RESULT keys to scroll through measurement screens in the
upper half of the display. The measurement screens available
depend on the results enabled in the lower half of the display.
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Using an Answer-only Modem

Programming the

E Modem
Modem Cable

W

Using an Answer-only Modem

Option UHS provides an external, answer-only modem for remete
dial-up applications with your 156MTS.

The following commands were used to program the modem at the
factory. The modem retains its programming when power is switched
off; however if you change the settings you can return to the factory
configuration by entering the commands as listed below.

Command Description

ATS0=1 Set auto-answer on.

AT&C? Enable carrier detect output (pin 8).

ATE&Y0 Use profile 0 on power up.

ATFD Activate baud rate scan and synchronize.

AT&U1 Use OAM modulation encoding.

ATQ1 Disable responses {no “0K” response to commands).
ATEQ Bisable command echo.

AT&WD Store this configufation as user profile 8 in the modem's

non-voiatile memory.

When using the modem with a CERJAC test set, you must use the
special modem cable (included). The cable has DB-26P connectors at
each end, and provides the following connections:

Cable End Cable End
A

@
O,

- @@m

®

@)

25-9
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Downloading Operating Software
About Software Downloading

About Software Downloading

For information on the latest At CERJAC Telecom Operation, we are continuously working to

operating software for your enhance and improve the operation of our products. Some product

set, eontact your HP enhancements do not require new hardware in the test set, but reside in
represantative or call the instrument’s operating software. You can upgrade the test set’s
1-800-9-CERJAC, operating software without opening the case or making any internal

modifications to the test set. Simply download new operating software
using a PC and a CERJAC distribution diskette.

There are two different types of operating software that can be
downloaded:

» Host software: This is the general “operating system” of the test
set.

» Feature specific software: This includes software associate with
a specific option, such as ATM or STS-12¢.

The basic procedure for downloading operating software to the test set
includes:

s Install the download program and software files on your PC, and
check the for “readme.txt” files which contain the latest
information.

* Connect the test set fo your PC.

s Start the test set in Download mode.

* Execute the download procedure on the PC.
* Restart the test set.

In addition, the download procedure can be modified to meet the
specific needs of your application.

Note: Depending on the age and hardware configuration of your test set, you may
not be able to take advantage of all the new features incorporated in a
software release. CERJAC’s Technical Support department can help you
determine if a hardware upgrade is necessary to support the features you
desire. Call 1-800-9-CERJAC or contact your HP representative.

26-2
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R

Download PProcedure

The following procedure describes how to download Host or
feature-specific software (such as ATM) {o the test set. Be sure to read
any release notes that came with the software distribution diskette.

ot Note: Be sure to check the distribution diskette for any "readme.txt” files which may
contain additional information and instructions about the download procedure.

Caution: The download procedure clears all stored data and test set configurations.

Caution: This procedure creates a directory called "UPGRD” on your C: hard drive. if
your PC already has an UPGRD directory, the installation wilt delete its
contents. Make sure you move any important files to another directory before
you begin this procedure.

E
L

& 1. Insert the software distribution diskette in your PC’s disk drive.
g
B

This procedure assumes you 2. Install the download program and test set software files on your
are using Windows 3.1 or DOS hard drive by doing one of the following:
on your PC to perform the

2a. From Windows:
download.

* In Program Manager, select Run... from the File menu.
¢ In the Command Line box type ANINSTALL and click OK.
2b. From DOS:

T

* Type the letter of the distribution disk’s drive (for example
“A:") and press Enter.

* Type INSTALL and press Enter.

The installation prograrm creates the CAUPGRD directory o, if the
directory exists, deletes the contents of the directory. Next the
E installation program copies and decompresses files to the

s CAUPGRD directory.

Crgd

ki
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Download Procedure

3. View the contents of the CAUPGRD directory and make a note of
the operating software files.

* Host software files have the name MTSxxxxx. QUT

¢ Feature specific software files have names like ATMxxxxx HEX
where “ATM” indicates the name of the feature.

3a. To view the directory contents from Windows:
s Double-click on the File Manager icon to launch it.
e Click on the C: drive icon.
¢ Double-click the UPGRD directory.
3b. To view the directory conlents from DOS:
s Type DIR CAUPGRD and then press Enter.
4. Start the download program by doing one of the following:
4a. From Windows:
» In Program Manager, select Run.., from the File menu.
# In the Command Line box type

CAUPGRINDOWNLOAD filename

Help is available by typing where filename is the name of the file you want to download.
DOWNLOAD /7 and pressing .
Enter ¢ Click OK.

4b. From DOS;

¢ Verity the DOS prompt is in the UPGRD directory. Type
CD CAUPGRD and press Enter if necessary.

s Type DOWNLOAD filename and then press Enter.

The CERJAC Download screen is displayed.

5. Switch off your CERJAC test set and use a straight-through RS5-232
cable to connect the REMOTE RS-232 port on the test set to a COM
port on the PC.

6. Press and hold the MENU-up key and then switch on the test set.

7. Continue holding MENU-up until the download screen is displayed.

26-4
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Downioad Procedure

8.

9.

alntenancs
i

Model 156 HTE =
Dot 11 1EWE

Boot FROM W

Ser-laliiz

T key to start doisnload.
debibl-de keyg to Lload ATH ieweare.,

dee VRLUE begz to zel Bawd rate.
gaiid Fratel ok Por sy Remots

Change =eeial port setiings 17 necessary

Next press one of the following keys:

s Ifyou are downloading the Host software, press the START key
and proceed to step 10.

* [fyou are downloading feature software, press the appropriate
key listed on the display. For example, press MENU-down for
ATM. The screen displays the following message:

Ciarrent [ER FLemware

Moes 13 1991

FHET Ry to download,

- 2fi to cancel.

If you are downloading feature software, press START again. The
display indicates that the old software has been erased and the set is
ready for the download.

Caution: Wait for the "software erased” message hefore moving to the next stap.

Foa
%.; 5 10. At the PC, press Enter to start the download.

When the download is complete, the test set displays a message that
the download was successful.

11. Switch the test set off and then on again to reset it

The download is complete.

www.valuetronics.com
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About the DOWNLOAD Program

The DOWNLOAD EXE executable file is included on the distribution
diskette when you receive your operating software upgrade. While
simply typing DOWNLOAD to execute the program is adequate for most
applications, the DOWNLOAD program accepts several variables that
modify its operation for special cases.

You can typa DOWNLGAD /Tto The full format for the download comunand is as follows:
get halp with this command.

DOWNLOAD filename.ext /Pn /In /Bnnnn /Annn
The parts of the command are described below.

DOWNLOAD: The root command. Starts the software download
process. If no parameters are specified the default values are vsed (sce
below) which is equivalent to typing DOWNLOAD /P1 /14 /B38.4 /A3F8.

tach software OUT file is Jilename.ext: Selects the software file to be downloaded. Operating
keyed to individual test set software files end with the extension .OUT, feature-specific files end
serial numbers. A particular with the extension HEX. If no file is specified, the program downloads
copy af a QUT file may be the first file in the working directory that has the .OUT extension.

valid for only one or several
test sets, depending on your
reguirements.

/Pn: Specifies the COM port to be used on the PC, where » is 1 through
4, For example /P3 selects COM3. If no port is specified, COM1 is used.

fin: Specifies the system interrupt request line (IRQ) for the COM port,
where n is 1-7. For example /14 selects IRQ 4. If no IRQ is specified,
IRQ 4 is used for COM1 and COM3 and IRQ 3 is used for COMZ2 and
COM4.

fBrnnn: Specifies the baud rate for the COM port, where nnnn is 1200,
4800, 9600, 19.2, or 38.4. For example B19.2 sets the baud rate to
19.2 Kbaud. If no baud rate is specified, 38.4 Kbaud is used.

fAnnn: Specifies the COM port’s base address in hexadecimal notation,
where each digit of nnn can be 0 through K For example A3F3 sets the
basc address for 3F8,,. If no base address is specificd the base addresses
3F8, 2F8, 3E8, and 2E8 are used for COM1 through COM4, respectively.

26-6
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General Specifications
Printer and Control Ports

Printer and Control Ports

Printer Port, PRINTER RS-232: R5-232C (DCE) with request-to-send and
clear-to-send. DB-25 pin connector.

Pin Function Pin Function

2 Rx Data input 7 Signal ground

3 Tx Data output 20 Data terminal ready

: (DTRY); tied to pin 4

4 Request to send (RTS}input

5 Clear to send (CTS) output Others  Notused
Remote Port REMOTE RS-232: RS-232C (DCE) with request-to-send and
(RS—ZSZ) clear-to-send. DB-25 socket connector.

Pin Function Pin Function

2 Rx Data input 6 Tied to pin & for

modem applications

3 Tx Data output

4 Request to send (RTS) input 7 Signal ground

5 Clear to send {CTS) ouput Others  Notused
Null-modem To connect to a modem use a “null-modem” cable or adapter as
connections described in the following table (Also, see Modem Cable, page 25-9):

End “A” Pins to End “B” Pins End “A” Pins to End “B” Pins

2 3 6 20
3 2 20 6
4 8 1 7
8 4

27-2
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Printer and Control Ports

Remote Port REMOTE 1IEEE-488: HP-IB (GPIB) interface. 24-conductar, type b7
(IEE E—488) microribbon socket connector. Conforms to IEEE-488.1 standards.
Pin  Function Pin  Function
l DIO 1 13 DIOS
2 pio 2 14 D06
Data input/ouput Data input/ouput
3 DI0 3 15 HEN
e
g 4 Di0 4 16 D08
5 EQI End or ldentity 17 REN Remote enable
6 DAV Data valid 18 pair w/6

7 NRFD Not ready for data 19 pair w7

8  NDAC Not data accepted 20 pair w/8

] iFC interface clear 21 pair wf21

10 SRQ Service request 22 pair wf10

i n ATN Attention 23 pair will
y 12 Shield  Earth ground 24 Signal ground
Error Burst BURST ERR IN: Burst error injection trigger input: TTL level, 50 ohm,
Triggering BNC. When the receive level is high, error injection is active. The error

injection Rate> field must be set to Barst. see Abowt Error Injection
Rates, page 27-7.

213
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Data Link Interfaces

Data Link Interfaces

RS-2892 Data Link  DATA LINK RS-232 port: DB-25 socket connector. See SONET

Port Datalink Control Parameters, page 3-18.

RS-232 Data Link Interface Pinout

Pin Signal Name Pin Signal Name

1,7 Ground 10 Receive Sync Qut
2 Transmit Data In 15 Transmit Clock Out
3 Receive Data Out 17 Receive Clock Out
5 Transmit CTS Out All others Not used

q Transmit Sync Out

RS-422 Data Link DATA LINK RS-422: DB-25 socket connector. Sce SONET Datolink

Interface Conirol Paramelers, page 3—18.

RS-422 Data Link Interface Pinout

Pin Signal Name Pin Signal Name

2 Transmit Data in (NEG) 14 Transmit Data In (POS)

4 Transmit Clock Out (NEG) 16 Transmit Clock Out (POS])
6 Transmit Sync Out (NEG} 18 Transmit Sync In {POS)

8 Receive Data Qut(NEG) 20 Receive Data Out (POS)
10 Receive Clock Qut (NEG) 22 Receive Clock Out (POS)
12 Receive Sync Out (NEG) 24 Receive Sync Out {(POS)
1,7 Ground Others Not used

27 -4
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Data Link Interfaces

Handset Interface HANDSET: RJ-11 socket connector. Sce SONET Datalink Control
Parameters, page 3-18.

Handset interface Pinout

Pin Signal Name

123 4 ] Transmit In {NEG)

2 Receive Cut (POS)

3 Receive Out (NEG)

4 Transmit In {POS)

Note: The handset interface is not available on test sets equipped with Option 231
See Option 231, page 27-6.

g
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Physical and Electrical Characteristics

Physical Size (WxHxD): 14.6x7.5x16.0 inches (36.8 x 19.0 x 40.6 cm).
Weight: 30.0 pounds (13.8 kg).

Electrical AC Line: 100 to 240 Vac; 47 to 63 Hz; 200 VA maximum. i
Fuse rating:

Warning! This test set requires different fuses for 115 Vac and 230 Vac operation. Refer
fo the table below.

Waming! Disconnect power before replacing fuse. For continued fire protection, replace
with same type of fuse.

Fuse Rating
115 Vac Operation 5 Amp, Slow-Blow, 250 Volt
230 Vac Operation 2.5 Amp, Slow-Blow, 250 Volt
()pl;ion 231 If your 166MTS is equipped with Option 231, the unit complies with the

directives required to display the “CE” mark for shipments into Europe.
Refer to the Declaration of Conformity that was shipped with your unit
for a list of the regulations to which the test set conforms.

Handset Option: The SONET datalink handset connecior is not
available on units equipped with Option 231.
Environmental Operating Temperature: 0 to +45 °C (+32 to +113 °F).

Storage Temperature: -20 to +70 °C (4 to +158 °F).

Humidity: 5 to 90 %RH, noncondensing.

276
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General Specifications
About Error Injection Rates

About Error Injection Rates

When you inject, errors on the transmit signal, the error injection speed
or number of repetitions is controlled by the alarm Rates field. The
available rates vary depending on the selected error Types.

Single: One occurrence of the error type is transmitted cach time the
ERROR INJECT key is pressed.

1.0E-X: A steady crror rate of of the selected type begins when the
ERROR INJECT keyis pressed, and stops when the key is pressed again.
The LED is lit when errors are being injected. This value sets the crror
ratio so that 1 x 10X (1-out-of-10%) bits of the selected type are errored.
For example, selecting 1.0E-2 would ervor 1x107 bits, or one bit out of
every 10? = 100 bits.

X Comnsec; Injects errors {or X consecutive frames or occurrences.
These values are useful for testing alarm detection thresholds, and may
be set just above or just below the threshold.

Continuous: Errors are injected into every bit or byte of the selected
type. Injection is toggled on and off using the ERROR INJECT key.

Burst: Errorinjection is active when alogic high level is present at the
rear-panel BURST ERR IN jack. sce Evror Burst Triggering, page 27-3.

Off: No errors are injected. The ERROR INJECT key is disabled so that
errors are not inadvertently injected.

21-7

www.valuetronics.com

General



General Specifications

27-8

www.valuetronics.com



#

b

&
B

(zlossary

AAL: ATM adaptation layer. Two sublayers of the
BISDN protocol model that handle the segmenting
of service payloads into ATM cclls.

AB/ABCD: Signaling bits for D50 and TS
channels.

ac: Alternating current.

AIS Alarm indication signal. Originally called a
“Blue” alarm.

ALBO: Automatic line build out.

all-ones: A bit pattern made up entirely of binary
1s,

AMI: Alternate mark inversion. A line coding
scherme.

ANSE  American National Standards Institute.
APS: Automatic protection switching.

asynchronous: Not synchronized; not timed to
an outside clock source.

ATM: Asynchronous transfer mode. A
multiplexing and switching scheme using
fixed-length cells comprising a header and payload
section. There is no fixed relationship between cell
generation and the transmission medium.

background chanrel: Additional channels on
the ATM stream that are not the foreground
channel.

bandwidth: A network’s or channel’s capacity to
carry traffic.

BER: Bit error ratio. The number of errored hits
over the total number of bits. This tcrm is often

used interchangeably with bit error rate (the
number of errored bits per second).

BERT: Bit error ratio testing. This term is often
used interchangeably with bit error rate testing.

BIP-n: Bit-interleaved parity n. An error
monitoring scheme in which an n-bit code is used
to provide proper parity over a specific part of a
signal.

B-ISDN: Broadband ISDN. See also ISDN.

bit: A basic unit of data. A bit can be set to either
a Zero or a one.

BITS: DBuilding integrated timing supply. A
stratum 1 clock source, typically in a CO.

Blue alarm: See AIS.

BnZS: Bipolar with n-zero substitation. A line
coding scheme in which »n consecutive zeros are
replaced by a substitution code to maintain a high
pulse density. Typical codes are B3ZS for D53 and
BBZS for DS1.

BPV: Bipolar violation. The occurrence of a pulse
that breaks the alternating polarity rule.

BW: See bandwidith.

byte: Eight bits. Usually refers to a particular
location in a frame.

C-bit: The third, fifth, and sevenih overhead bits
in a DS3 signal’s M-subframes.

C-bit parity format: A DDS3 framing format.

CAS: Channel associated signaling.

www.valuetronics.com
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CBR: Constant bit rate. A type of service in an
ATM network for steady rate voice or synchronous
data,

CCITT: Consuitative Committee on International
Telegraph and Telephone.

cell: Basic unit in ATM transmission. A 53-byte
ATM cell comprises a b-byte header and 48 bytes of
information.

cell header:  The first five bytes of an ATM cell.

cell loss priority bit: Bit 32 of an ATM cell

header (bit 8 of byte 4).

clock: The timing of, or timing source for, digital
telecom equipment.

CLP: See cell loss priority bit.

CMI: Code mark inversion. A line coding scheme.

COFA: Change of frame alignment. A shift in the
alignment of a signal’s framing bits.

concatenation: The grouping of SONET STS
payloads to form one large payload.

CP-bit: The third, fifth, and seventh overhead
bits in the third M-subframe of a C-bit parity
formatted DS3 signal.

CRC: Cyclic redundancy checksum. A basic
error-checking technigue.

CSES: Consecutively severely errored second.
CV:  Code violation.

D4: See SF.

Daly pattern: A repeating 55 octet pattern.
datalink: A transmission path for data.

dB: Decibel. Standard unit for transmission loss,
gain, and relative power ratios,

dBdsx: Decibels relative to the DSX level.

dBm: Decibels relative to one milliwats.
de:  Direct current.
DCC: Data communications channel.

DCE: Data circuit-terminating equipment.
Equipment that provides the interface between a
DTE device and a transmission circuit. For
example, 2 modem.

DRS: Digital reference signal.

DSO0: Digital signal level 0; typically 64 or 56 kb/s.
DS1: Digital signal levei 1; 1.544 Mbs.

DS2: Digital signal level 2; 6.312 Mbs

DS83: Digital signal level 3; 44.736 Mbs.

DSX: A digital signal cross-connect and patch
bay.

DTE: Data terminal equipment. Equipment that
converts user information into data signals for
transmission. For example, a PC.

El: A CCITT digital signal of 2.048 Mbs.
EFS: Error-free second.

error rate: The number of errors per second.
Compare error rafio.

error ratio: The number of errors over the total
number of bits. This term is often used
interchangeably with error rate, although they are
two different measurements.

ES: Errored second. A second in which at least
one error occurred.

ESF: Extended Superframe framing format
(DS1).
F-bit: Framing bit.

F4 OAM: An ATM OAM cell with a VCT of 3 or 4
{decimal), used for VC OAM. See also OAM cell.

Glossary-2
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F5 OAM: An ATM OAM cell withaPTof4orb
(decirnal), used for VP OAM. See also OAM cell.

FAS: Frame alignment signal.

FEAC: Far-end alarm and control. The FEAC
channel uses the third C-hit to carry alarm and
control information.

FEBE: Far-end block error.

FERF: Far-cnd receive failure.

FFCV: ¥Frame format coding violation.
FFM: Frame format mismatch.

foreground channel: The primary ATM channel
used for ATM BER testing, etc.

frame: A group of bits, timeslots, or bytes whose
unique positions can be identified relative an
alignment signal or pointer.

FT1: TFractional Tl A subrate signal on a DS1,
comprising N number of DSO channels. See also
N x 64,

GFC: Generic Flow Control. The first four bits of
byte 1in an ATM cell header.

GPIB: General purpose interface buss. Sce
HP-IB.

HCS: Ieader check sequence. See HEC,
header: See cell header.

HEC: Header crror control A CRC field in the
ATM cell header (byte 5).

hexadecimal: A base-16 nurnbering system in
which the digits range from 0 through F. A
hexadecimal value is noted with a subscript “h,” for
example: “2A0F,.”

HDB3: High-density bipolar with three-zero
substitution. A line coding scheme.

HP-IB: Hewleti-Packard interface bus. A control
bus for instruments.

Hz: Hertz.

idle cell: An ATM cell with a VP/VC address of
00070000, PT of 000, and CLP of 1. Compare with
unassigned cell.

idle signal: A signal transmitted to indicate that
a channel is not in use.

IEEE-488: Another name for the HP-IB or GPIB.
ISDN: Integrated Services Digital Network.
ISO: International Standards Organization.

jitter: Short-term variation in the phase of a
digital signal (includes phase variation above
10 Hz).

kbs: Kilobits,

kHz: Kilohertz.

LBO: See line build-out.

LCD: Liquid crystal display.
LCVA: Line code violation alarm.
LCVR: Line code violation rate.

line: In a SONET network, the part of the path
between two consecutive line terminating network
elernents.

line build-out: A circuit that simulates the signal
attenuation of a specified cable length.

line identifier: A FEAC bit sequence that
indicates which DS3 or DS1 line is to be affected by
a loopback command.

LOCS: Loss of cell synchronization.
LO¥F: Loss of frame.

www.valuetronics.com

Glossary—3



Glossary

loopback: A state in which the transmit signal is
reversed back as the receive signal, typically by a
far-end network element.

LOS: Loss of signal.

M-bit: M subframe framing bit. Bit 1 of the fifth,
sixth, and seventh M-subframes in a DS3 signal.

M13: A DS3 framing format, or the multiplex
hetween the DS1 and DS3 levels,

MBLT: Mobile both-line terminal framing format.

Mbs: Megabits per second. Une megabit equals
one million bits.

MBS: Maximum burst size.

M-frame: See multiframe.

MFA: Multiframe alignment. See multiframe.
MHz: Megahertz.

misinserted cell: An ATM AAL-1 cell that has a

valid sequence nurnber but is received out of order.

monitor level: The signal level at a DSX Monitor
point.

multiframe: A set of consecutive frames in
which the position of cach is defined inrelation to a
mudtiframe alignment signal.

N x 64/N x 56: A subrate signal on a DS1 formed
by using N number of 64 kbs or 56 kbs channels.

NDIJ: New data flag.
NIU: Network interface unit.
nm: Nanometer. One-billionth (10"%) of a meter.

NNI: Network-network interface. The
demarcation point between two networks.

O-bit:
bits.

D83 overhead communication channel

OAM cell: Operation and maintenance cell. An
ATM cell with a payload type value of Ixx.

0C-1: Optical carrier signal, level 1 (51.840 Mbs).

OC-N: Optical carrier signal, level N {N number
of OC-1s).

octet: Eight bits. Typically refers to a group of
bits that spans more that one byte. Compare byte.

OH: Seec overhead.
QOF: Out of frame.

orderwire: A voice or data circuit used for
mainfenance purposes.

overhead: The bits or bytesin a frame or cell that
are not the payload. Overhead provides for signal
control and monitoring.

P-bit: Parity bit. The P-bit channel of a DS3
comprises the P1 and P2 bits of the M-frame and
provides parity information for the preceding
M-frame.

parity: An error checking method that uses extra
bits to provide even or odd parity for a specific
group of bits,

path: Ina SONET network, the connection
between the point where the frame for a signal is
assembled, and the point where it is disassembled.

path overhead: The portion of STS overhead
contained with the SPE.

payload: The information bits of a frame or cell.
Those bits that are not part of the overhead.

payload pointer: The pointer that indicates the
beginning of the SPE.

payload type: Three bits in the fourth byte of an
ATM cell header indicates the payload type for the
cell.

PCR: DPeak cell rate.

Glossary- 4
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PDH: Plesiochronous digital hicrarchy

PLCP: Physical layer convergence protocol. A
protocol that defines the mapping of ATM cells
onto a facility. DS3 PLCP comprises a 125 ps frame
within the DS3 payload; there is no fixed
relationship between the PLCP frame and the DS3
frame.

POH: See path overhead.
POI1: DPath overhead indicator.
pointer: See payload pointer.

PRBS: Pseudorandom bit sequence. A test
pattern that simulates live, random traffic.

QRSS: Quasirandom sequence signal.
RAI: Remote alarm indication.
RDI: Remote defect indication.

SC: Sequence check. The first byte after the
header in an AAL-1 ATM cell.

SCNR: 5Selected cell not received.

SCPI: Standard commands for programmable
instruments. A remote instrument control
language.

SCR: Sustained cell rate.
SDH: Synchronous digital hierarchy.

section:  The part of a SONET path between a
terminal network element and a regenerator, or
between two regenerators.

SEE: Severely errored cvent.
SF: Superframe format. DS1 framing format.

SLC-96™; Subscriber loop carrier system 96. An
AT&T T1 framing format.

SN: Sequence number. A unigue value indicating
the transmission order of ATM cells. Also called
sequence cound.

SONET: Synchronous optical network.

SPE: Synchronous payload envelope. The part of
the STS frame not including the transport
overhead.

STS-1: The basic synchronous transport signal. A
125 ps frame (51.840 Mbs).

STS-N: Synchronous transport signal N, where N
indicates the number of STS-1s interleaved to
generate the signal.

STS-Ne:  Concatenated STS signal. An STS-Nin
which the payloads are grouped to carry a
super rafe signal.

sub-multiframe: A division of a multiframe that
also contains mulliple frames. Also called an
M-subframe.

synchronous: Synchronized. Occurring at the
same rate oy period; sharing common timing with
an outside timing source.

T1: See DS/

timeslot: A unique, cyclic time interval; typically
providing a single channel.

timing: See clock.

traffic profile: In ATM, the characteristics of a
cell stream as defined by its peak cell rate,
sustained cell rate, and maximum burst size.

transport overhead: The portion of STS
overhead including section OH and line OH.

TS: See timeslot.

T80: Timeslot zero. The first timeslot in an E1
frame.

www.valuetronics.com
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TS16: Timeslot sixteen. The 17th timeslot in an X-bit: The first overhead bit in the first and
E1 signal, used to provide channel associated second M-subframes of a DS3 M-frame.
signaling.

Yellow alarm: (DS1) Also called a remote alarm
TTL: Transistor-to-transistor logic. A standard or RAI this alarm indicates a near-to-far
transmission level with a logic low of zero volts and transmission failure.

alogic high of 5 volts.
UAS: Unavailable seconds.

UL Unit interval. The duration of one clock cycle,
or pulse period, for a given rate.

unassigned cell: An ATM cell with VP/VC of
000/0000 and a CLP of 0. Compare with idle cell.

UNI: User-Network Interface. The demarcation
point between the customer premise and the
network.

V: Volts.
Vae: Volts, alternating current.

VC: Virtual channel. A path between two points
identifted by a label rather than a fixed physical
path.

VCI:  Virtual channel identifier. The label assigned
toa V(.

Vde: Volts, direct current.
VF: Voice frequency.

VP: Virtual path. A route, identified by a label, for
a group of VCs transmitted between common
points.

VPI: Virtual path identifier. The label assigned to
avp.

Vpk: Volts peak.
VT: Virtual tributary.

VT1.5: A virtual tributary carrying a D51 (1.544
Mbs) signal.

Glossary-—6

www.valuetronics.com



-
5
=

Warranty

The HP E4480A CERJAC 156MTS Test Set (excluding lasers) is
warranted by Hewlett-Packard against defects in materials and
workmanship for three years after shipment to the Customer. The
three-year warranty period applies only to the original purchaser and is
not transferrable without the express written permission of
Hewlett-Packard. Laser transmitters carry a one-year warranty. If
Hewlett-Packard receives notice of such defects during the warranty
period, HI will at its option cither repair or replace the equipment
which proves to be defective. IIP does not warrant that the operation of
the equipment will be uninterrupted or error free. If HP is unable,
within a reasonable time, to repair or replace any equipment to a
condition as warranted, Customer will be entitled to a refund of the
purchase price upon prompt return of the equipment to HP. This
warranty does not apply to defects resulting from improper or
inadequate maintenance or calibration by Customer, Customer supplied
software, interfacing or supplies, unauthorized modification or
improper use, operation outside of the published environmental
specifications for the equipment, or improper site preparation or
maintenance by customer.

THE ABOVE WARRANTIES ARE EXCLUSIVE AND NO OTHER
WARRANTY, WHETHER WRITTEN OR ORAL, IS EXPRESSED OR
IMPLIED. ITP SPECIFICALLY DISCLAIMS THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE.

IN NO EVENT WILL HP OR ITS SUBCONTRACTORS BE LIABLE FOR
LOSS OF DATA OR FOR DIRECT, SPECIAL, INCIBENTAL,
CONSEQUENTIAL (INCLUDING LOST PROFIT), OR OTHER
DAMAGE WHETHER BASED IN CONTRACT, TORT, OR OTHERWISE.

Warranty & Service—1

“www.valuetronics.com



Calibration and Service

Calibration This instrument must be calibrated only by authorized CERJAC or HP
personnel. Unauthorized service or calibration will void the warranty.

The HP E4480A CERJAC 156MTS requires calibration every three years.
To arrange for calibration, please contact HP Service Test Division
{CERJAC) Technical Support at 1-800-923-7522 or 978-266-3300.

o

Service If your 166MTS does not appear to be operating properly, carefully
check all configuration parameters and connections. Improper
selection of timing modes or drop channels, for example, can cause
unexpected operation.

To reset the 156MTS to its factory-default settings, switch the
instrument on while pressing and holding the STOI” key. Release the
STOP key when the display shows “Performing Cold Start.” When the
factory defaults are reset, you can use a patch cord to loop the
instrument back on itself and perform simple tests to verify its
operation. If this procedure does not solve your problem, call P
Service Test Division (CERJAC) Technical Support at 1-800-923-7522 or
978-266-3300. Trained personnel are available to help solve your
problem or determine if the unit must be returned for repair.

Warranty & Service—2
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Returning a Unit I your 156MTS must be returned, a Technical Support representative
for Repair will assign a return material authorization (RMA) number. No product
will be accepted for service without an RMA number.

Ship the instrument to: Repair Department
Hewlett-Packard Service Test Division
2 Robhins Road

£ Westford, MA 01886 1JSA
B
Be sure to mark the RMA number on the outside of the shipping
container. In addition, be sure to include the following information:
f 4 s Model number (E4480A) and name (156MTS)

s Serial number

* Your name and phone number

* A written description of the problem

* Return “ship to” address

* Invoice address

* Payment information (if unit is out of warranty)

W
Lo

ey

g‘

i

Warranty & Service—3
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Index

A

ATM

address notation

19-4

ATM foreground channel
18-12, 19-13

18-11,

Al/AZ bytes . automatic channel scan  18-2 distribution  19-8
error injection  3-29 background channels  18-15, interleaving 19-10
error measurements  4-12 18-16, 19-18 setup  19-6
AAL type BW step size ATM measurements  20-1-20-21
cell structures  21-2-21-4 cell capture i 1%‘4 AAL-1 CRC/parity 20-11
foreground channel  19-8 configure VEVG  18-14 AAL-1 misinserted cells  20-12
receive channel  19-16 error mjection  19-23 alarms  20-20
, GFC 19-14 ol loss 9
action/local key 1-2 cellloss  20-10
. . global setup HEC errors  20-7
Adnur;i:‘-‘;t:”;t:vezz?gms . E);]‘.rjine?telrs 1.l 81—{;()1,219—4 payload bil error  20-9
S (e cetl payroad Lo PLCP  20-16
alarms indicators  20-2 selected VPIVG  20-4
ATM measurements  20-20 MB? ;%‘7 19.14 total cell stream  20-6
DS1 measurements  12-16 payload Lype  Lo- . - o
DS3 measurements  8-13 PCR 197 ATM on STS-12¢ - 19-22
Fl 18-15 periodic burst mode  19-10 ATM rx channel
error squelching  23-3 receive cell type  19-16 measurements  20-4
SONET 2.8, 3-29 r‘ei‘,ewe channel 19-13 ATM SETUP screens
STSH-N measurements  4-24 b(JL? Ilq'r;? (9.3 #1 Global Setup screen  19-4
VT measurements  4-33 selup menu o ) #2 Foreground Channel Control
setup parameters  19-1-19-22
APS . screen  19-6
i test mode  19-3 .
configure 2-4 o #3 Cell Payload Data
s it seTee 5 testing 18-1 screen  19-12
mufs’urem(—:m screen 4-16 traffic shaping 19-4, 19-7 " ‘;(;reeil (header and rx
message  3-11 user pattern  19-12 o o
mode 3-12 N channel)  19-13
VBR profile 197 :
passthrough  3-20 vel 19-14 #5 Transmit Background
requested channel 3-12 e Channel Control
VPL 19-14
setup parameters 3-11 M screen  19-17
_ ATM cell #6 Transmit Background
AL = are .1‘ n1 ], )f.‘ :— 7 M .
SCII characters hex values  3-17 burst size  19-9 Header Setup screen  19-20
payloads 18-13 STS-12e¢ 19-22
scrambling  19-4
structure 21-2
test cell 19-8, 21-4
fndex—1
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Auto Setup key  1-2
automatic print mode  23-b
antomatic test start.  23-H

Auxiliary Test Setup
display 23-4

B1 byte
CV measurements  4-H
error injection 3-28
B2 byte
CV measurements  4-6
error injection  3-28
B3 byte
CV measurements  4-9
error injection  3-28
hackground channels
AALtype 19-18
activation 19-17
configure 18-15, 18-16
header setup  19-20
payload 19-18

bandwidth—see BW

BITS timing
input  3-2,3-4
output source 23-7
block errors
DS1 measurements  12-6
E1 measurements  16-7

block size 23-7

BPVs
DS1 measurements 12-10
D53 measurements  8-10

E1 measurements 16-11
STS-1 measurements 4-13

burst error input.  1-3
burst error trigger  27-3, 27-7

BW
foreground chamnel  19-6
step size 194

calibration and service 2
C-bit,  7-11
CDI (DS idle)
CE mark 27-6
cell capture
running a test  18-4
16-10
19-9, 19-10

20-10

11-8, 12-12

cell interleaving
periodic bursts

cell loss measurements

cell loss priority  19-14

CLP 19-14
Code>
DSt 11-3
El 154
cold start  1-8
Configuration From>

D50 11-19

DS 11-17
configuration lock during

test 23-2

configuration storage

recall  22-3

store 22-2
contrast keys  1-2
correctable HEC errors 20-7
counting moede (VE)  3-26, 23-6
- configure  2-11

D

D&I channel-—see D&

D&I>
DSo 11-11
DS1L 11-6
STS5-1 3-8
STS-3c 3-10
TS 15-7

Daly pattern 11-5

Data
ATM background
channel 19-18
ATM foreground
channel 19-12
ATM idle cells  19-12
DSO 11-11
DS 114
Ds3 7.3
El 153
FE1 158
FT1 11-9
STS-1 3-8
STS-12¢ 39
5TS8-3¢ 39
STS-Ne 3-9
TS 16-7

datalinks
configure
handset port
ports 274

date and time  23-8

9.7, 10-5
1-3,27-5

display 1-4
display hold key 1-2, 1-9

download
DOWNLOALD program  26-6

' drop & insert mode  1-13

drop channel

see Drops>

index—2
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Drop>

DSO 11-1t

D81 11-6

DS from dual D3 7-6
£l 155

STS-1 3-7

STS-3¢ 3-10

TS 15-6

VT 3-25

VT group  3-26

DSO

bit error measurements  12-20
configure 1(-8
D& channel 11-11
drop channel 11-11
error injection 11-8
insert chanmel 11-10
payload 11-11
setup

parameters 11-10-11-12
signaling drop port 13-4
signaling scan  10-17, 11-19
testing 10-1
tx signaling 11-12
VF measurements 12-19

DS1

gutomalic drop scan  10-15

block size 23-7

CDht 11-8

configure 10-4

D&] channel 11-6

drop channel 11-6

DSO  11-10

DS1/E1 alarm and status
LEDs 1.2

error injection  11-8

ESF datalink message 15

framing format.  11-3, 13-6

FT1 11-9

idle code  11-8, 12-12

indicators  12-2, 16-2

ingsert channel 11-6

line code 11-3

loop codes  11-8, 11-14
payload 11-4

rx level  11-4

setup parameters  11-2-11-8
status screen  12-18
termination mode  11-4
testing  10-1

tx level 11-3

tx timing  11-2

user patterns  10-6, 11-13

D81 measurements  12-1-12-22
alarms 12-16
bit error 12-4
block error 12-6
BPV  12-10
CRC6  12-7
D30 12-19, 12-20
ESFFDL 12-13
framing error  12-8
11 12-21
idle/CDI 12-12
jitter  4-23, 12-15, 16-14
loop codes  12-13
signal  12-14
slips 12-11
DST struciure  13-6
DS1 DROP jack  [1-6
DS1/EL connectors  1-2
DS2
frame formatl 9-5
measurement screen 8-20
transmit X-bit  23-6
ps3
alarm and status LEDs 1-2
C-bits 6-7,7-11
configure 6-4
drop and insert 7-4
dual DS3 setup  6-5, 7-5
Elmapping 15-H
error injection  7-17

FEAGC 6-7,7-8
FEBE bits  7-4
frame format 7.2, 9-5
indicators 8-2
payload 7-3

rx level  7-2

setup parameters  7-1-7-17
testing  6-1

tx DS2 X-bit  23-6
tx level 7-2

tx timing  7-4

user pattern  6-9, 7-14
X-bit 7-4

1S3 C-Bit Control screen  7-11
DS3 connectors  1-2

D53 FEAC Control screen 7-8
D83 measurements  8-1-8-21

alarms  8-13

bit error 84

BPV 8-10

C-bit meonitor screen  8-12
CP-bil parity  8-7

DSZ2 8-20

dual DS3  8-3

FEAC 8-11

FFCV 89

frame error 8-8

jtler  4-23, 12-15, 16-14
P-bil parity 8-6

P-bits 8-12

PLCP 20-16

signal 8-1b

status screen  8-17
X-bits 8-12

DS3 overhead bits  9-6
D53 pulse mask

results 8-18
setup 7-12
test  6-11

DS3 DROP jack 7-4

www.valuetronics.com
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dual DS3  7-5
D31 drop  7-6
LED sharing 7-6
measurements  8-3
setup parameters  7-7
test setup  6-5

block size  23-7

configure 14-4, 14-9

drop channel 155

DS1/E1 alarm and status
LEDs 1-2

PS3 mapping

€rror injection

FE1 15-9

framing format  15-2, 17-b

indicators 12-2, 16-2

insert channel  15-4

line code 15-4

payload  156-3

rx level 15-4

setup parameters  15-2-15-5

signaling scan  14-11

status screen  16-17

termination mode  15-4

testing  14-1

timeslot, mode

15-5

15-10

16-6

1 measurements  16-1-16-19
alarms  16-16
bit error  16-4
block error  16-7
BPV 16-11

CAS frame error
CRC-4  16-10
jitter  4-23, 12-15, 16-14
signal  16-13
slips  16-12

TS 16-18, 16-19
TS frame error
TS516 frame error

16-9

16-8
16-9

F1 multiframe structure  17-6

El structure 17-5
error inject key  1-2
error injection
about error injection
rates 27-7
ATM  19-23
ATM-affecting error
types  19-24
burst input 1-3
burst trigger 27-3, 27-7
DSI/DS0 11-8
Pps3 7-17
E1 1510
SONET  3-28
VT 3-30
error squelching  23-3

ESI datalink message  10-5

ESF loop codes  11-14

event logging setup
parameters  22-8

Event Logging Setups menu  22-7

F

FDL 12-13
FE1

setup parameters  15-9
FEAC

alarm and status codes  7-8
measurement screen  8-11
setup parameters 7-8
transmission  7-8

FIBE
bits 74, 9-H
far-end FFCV count  8-9

FFFCV measurements  8-9

foreground channel
AAL type 19-8
bandwidth  19-6
bit. error measurements
cell distribution 19-8
configure 18-11, 18-12
distnbution 19-10
header 19-13
payload 19-12

frame slips—see slips
TMeasurements

20-9

framing formal—see Frm>

Frm:
DS1 11-3
DS3 72
Bl 15-2

front panel 1-2

FT1
bit error measurements
configure 10-7
setup parameters
testing  10-1

12-22

11-9

TS setup parameters 156
{x level 154
tx timing  15-2

index—4
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G

Gl byte
FEBE measurements  4-10
REI-P 4-10

GFC  19-14
GPIB-—see IEEE-488

H

HISS (H1 byte) 3-15
handset 1.3

handset interface 27-5, 27-6
HEC errors  20-7

hex values
ASCII characters 3-17
ATM programming 194

history reset key 1-2
HP-IB—see [FIEE-488

idle cells
header 19-13
payload 19-12
idle code (DS1)  11-8, 12-12
IEEE-488
address 23-8
interface port 23-8
operation 2b-8

setup 256-7

in-band loop codes  11-14

Ins>
DSo 11-10
DSt 11-6
El 154
STS-1 3-7
STS-3¢ 3-10

TS 15-6
VT 3-23
VT group 3-26

insert channel—see s>

insert STS-1 channel numbering -

see STS-12 numbering
scheme

Inv PRIBS? (invert PRBSs) 23-3

J

40 byte
display screen  4-21
programming  3-16

41 byle
display screen 4-21
programming  3-16, 3-22
jitter

hits measurements
12-15, 16-14

hits threshold  23-3

mask measurements
8-16, 12-15, 16-14

measurements  4-23, 12-15,
16-14

4-23,8-16,

4-23,

K

Ki/K2—sece APS

L

laser 3-6
laser state during test setup 23-6
LCD display 1-2, 1-4
LEI)S
ATM indicators  20-2
DSV/ETL indicators  12-2, 16-2
DS3 indicators  8-2
dual DS3 mode  7-6
STS-N indicators  4-2
VT indicators  4-27
Line (SONET span) 5-8, 5-10
fine code—see Codex

line FEBE—see REI-L

line overhead bytes  3-14

loop codes
DS1 11-8
D51 results 12-13
user-programmable

main menu 14

11-14

measurements

pulse mask  8-18
mermory keys 1.2
misinserted cell results  20-12
mode—see test mode

Modify Global Configurations
screen  23-2

moenitor mode  1-12

navigation keys  1-2
Nx= (base rate) 11-9,11-11

0

OAM cells

0C-1
rx source 3-5
setup parameters  3-4
tx timing 3-4

QC-12 rx source  3-2

19-14

0OC-3 ex source  3-2
optical signal connectors  1-2
optical transmitter 3-6
Option 231 27-6
order at mux input

(5T5-12) 23-6

order of transmission
(8715-12) 23-6

www.valuetronics.com
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orderwire 1-3
Other>

DSO 11-10

DSt 11-6

STS-1 3-7

5TS-3¢ 3-10

TS 156-6

VT 3.-24

VT group 3-26
Other=H1 1565
Oths> (E1) 15-5
Oths>—see Other=DS]
out-of-band loop codes  11-14
overhead bytes  3-14

overhead configuration 2-5

P

passthru

DS 11-6

DS3 73
Path (SONET span) 5-8, 5-10
path overhead

bytes 3-18

results screen 4-20
Path Overhead Control

screen  3-15

patterns
b5 octet 11-H
PRBS inversion  23-3
user programmable 7-14,
10-6, 11-13, 19-12

patterns—see also Data>
19-14
payload—see Data>

P-bits display 8-12

payload type

PLCP
error injection  19-23
measurements  20-16

structure 21-5

pointer
automatic sequence  2-9
error injection  3-29
S5TS-12¢ measurements  4-15

pointer measurements 4-14

power-up optical transmitter

stale 3-8

PRBS inversion 23-3

print key 1-2

printing  24-1
automatic 23-b, 24-3
automatic event printing  22-8
printer port parameters  23-8
setup 24-2

Prog32>
STS-12¢ 3-9

PT 19-14

pulse mask
resulls 8-18

runming a test  6-11
setup  7-12

R

rear panel 1-3

receive charmel  18-13
celltype 19-16
measurement screens  20-4
VPIVE 19-13

REI-L

remote control  25-1
TEEE-488 interface

parameters 23-8

remote port parameters 23-8
SCPVIERE-488 25-7

remote front panel  25-3
operation  25-6
setup 2b-4

repeating tests  23-4
restore default settings 1-8
resubts level 23-2

resulls storage
aulomatic store  23-H
clear 22-6
recall 22-6
store  22-H
RS-232 datalink port
11-16
RS-422 datalink port 274

rx level—see Ra>

3-18, 7-15,

Rx>
sl 114
D&y 7.2
El 154

0C-1 36
STS-1 3-6
STS-N 3-2

S
SCPI

operation 25-8
setup  25-7

scrambling
ATM cells 18-4
STS-1 34, 3-8

SDH 3-15
Section (SONET span) 5-8, 5-10

section overhead bytes 3-14,
3-16

Section Overhead Control
screen  3-16

Section Trace 3-16

Index-6
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Select>
FE1 15-9
FT1 11-9
service 2

Setup Menu
ATM 193

Setup menu
administrative setup
parameters  2:3-8

auxiliary test setups  23-4

signaling
drop port
DSG 11-12
TS 156-7
signaling scan
DSG 10-17
E1 14-11

slips measurements
DST  12-11
El 16-12

SONET
alarms 3-24
DCC pass-through 3-19
error injection  3-28
J1 Path Trace Control
screen  3-16
orderwire handset 1-3
overhead bytes 5-10
overhead
parameters 3-13-3-17
parameters  3-1-3-30
VT parameters 3-23

SONET measurements
APS 4-15
line code violations 4-6
path code violations  4-9
path FEBE 4-10
path overhead results  4-20
path trace display 4-21

13-4

4-1-4-26

pointer  4-14
REI-L  4-7
RELI-P 4-10

section code violations  4-bH
transport overhead
resulls  4-19

speaker keys 1.2
Start/Stop keys (test pause) 1-2

ST8-1
D&T channel 3-8
D& payload 3-8
drop channel 3-7
insert channel 3-7
rx level 3-b
% source  3-b
scrambling  3-4, 3-8
setup parameters 3.4, 3-7
tx level 3-5
tx timing  3-4

STS-1 frame  5-8

STS-1 measurements
BPV 4-13
jitter  4-23, 12-15, 16-14
signal  4-22
ST5-12 numbering scheme 23-6
S1's-12¢
ATM  19-22
ATM HEC errors  20-7
bit error measurements 4-11
concatenated frame  5-11
pointer measurements 4-15
setup parameters 3-9

STS-3¢
bit error measurements
drop channel 3-10
error injection 3-28
insert channel  3-10
pointer measurements 4-14
REI-L measurements 4-7
setup parameters  3-9

ST8-3¢ frame  5-11

4-11

STS-N
alarm and status LEDs  1-2
alarms measurements 4-24
frame measurements  4-12
indicators  4-2
pointer measurements
receive source 3-2
setup parameters 3-2
status screen  4-26
tx timing  3-2
STS-N connectors  1-2
STS-N frame  5-9
concatenated
STS-Ne
setup parameters 3-9

Sub Menu Opt Pwr 23-6

4-14

b-11

System Configuration
screen 1-11
system pavameters
event logging  22-7
systern configuration

T

1-11

Terms
D51 11-4
El 15-4

terminal test mode  1-12
termination mode—see Terin>
test duration mode  23-4

test mode  1-12

ATM 193
test mode label  1-4, 1-12

test operation screent  1-4

test pause (Start key) 1-2,1-9
test sequences
signaling scan  11-19

timed test length  23-4

timeslot-——see TS
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Index

Tone> 15-7

traffic profile  19-7

TxClke>

DSl 11-2

VT alarm and status LEDs  1-2

VI mapping

Ns3 74 ; ‘
traffic shaning 194 . ] counting mode 2-11, 3-26,
fransport overhead 0(:1 3‘.‘4 drop channel 3-25
results screens  4-19 STS-1 3-4 drop VT group  3-26

insert channel  3-23

insert VI' group  3-26

Other VTs payload 3-24

VT group mapping 3-27
VT measurements 4-27-4-34
5 U alarms  4-33

bit error measurements  16-19 code violations  4-29

configure  14-7 uncorrectable HEC errors  20-7 FEBE  4-30
D&I channel  15-7 pointer measurerents 4-31

drop channel  15-6 . e
insert chanmel 15-6 VT overhead bytes - 5-13

Transport Overhead Control STS-N - 3-2
screen  3-14 Type=
. - o Ta
Trouble Scan. 23-2 background channel 19-18
foreground channel 19-8
Trouble Scankey 1-2 recetve channel  19-16

user patterns
ATM  18-13, 19-12

measurements screen  16-18 D51 10-6, 11-13 VT1.5 format and mapping  5-12
payload (data) 15-7 DS1loop 11-14

payload (tone) 156-7 DS3 6-9,7-14 W

setup parameters  15-6-15-10 Bl 11-13 . 1

signaling drop port 13-4 5TS-12¢ 3-9 warranty

signaling scan. 11-19

testing  14-1 v X

timeslot mode 15-6 V5 byte X-bit. 74

D82 23-6
X-bits display 8-12

tx signaling  15-7 FEBE mesurements

TS0 frame error (V1) 4-30

measurements  16-8 VI measurements  12-19

TS16 frame error VP/NVC

measurerents  16-9 address notation  19-4

automatic scan  18-2
background channel 18-20
configure 18-14

tx level—see The>

tx timing—see TxClic>

Tx> foreground channel 19-13
D51 11-3 receive channel 19-13
DS3 72 setup  19-14

STS-1 3-5 VT
configure 2-11
error injection  3-30
indicators  4-27
setup parameters  3-23
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Reader Comment Card

We welcome your evaluation of this manual. Your comments and suggestions will help us
~improve our publications.

Strongly Strongly
Please check one box for each statement Agree Disagree  Disagree

u

The manual is well organized. N

| can find the information | want. W

UCy

The index is thorough.

!

C C|C

| can easily understand the instructions and procedures.

i
i
¢
i

The manual is clearly written,

The concepts and vocabutary are easy to understand.

vioc

L
.
The instructions are complete. |
0
u
d

-The examples are ¢lear and useful.

The manual contains enough examples.

1
1

oo g

The illustrations are clear and helpful.

!

The manual contains enough illustrations.

‘The layout and format enhance the manual’s usefulness.

|
|
|

CClCOgCcocoooo

The information in the manual is accurate.

Ciooociouiu

The manual as a whole is 2 good learning tool.

The anticipated quality of the documentation influences
my first-time purchase decision.

The guality of this manual would influence future
decisions to purchase CERJAL products.

|

0 OOojCiC
C OO

IR

C O ooococdpoeucccole

This manual meets my overall expectations. 1

0 U

Please write additional comments, particularly if you disagree with a statement above, Use
additional pages if you wish.

HP Product™No: ... Manval PartNe: _ o
Name: e Title: . .
Company: — . Phone:

Address: . —
Ciny: State: __ __ Zip Code:

Detach this card and mail it (postage paid). Or fax this side to:
HP Service Test Division, Attention Technical Publications Manager, at 978-266-3350.
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