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WARNING

READ THE FOLLOWING NOTES BEFORE INSTALLING OR SERVICING
ANY INSTRUMENT.

1.

IF THIS INSTRUMENT IS TO BE ENERGISED VIA AN AUTO-
TRANSFORMER MAKE SURE THAT THE COMMON TERMINAL OF
THE AUTO-TRANSFORMER IS CONNECTED TO THE NEUTRAL
POLE OF THE POWER SOURCE.

. THE INSTRUMENT MUST ONLY BE USED WITH THE MAINS

CABLE PROVIDED. IF THIS IS NOT SUITABLE, CONTACT YOUR
NEAREST HP SERVICE OFFICE. THE MAINS PLUG SHALL
ONLY BE INSERTED IN A SOCKET OUTLET PROVIDED WITH

A PROTECTIVE EARTH CONTACT. THE PROTECTIVE ACTION
MUST NOT BE NEGATED BY THE USE OF AN EXTENSION
CORD (POWER CABLE) WITHOUT A PROTECTIVE CONDUCTOR
(GROUNDING).

. BEFORE SWITCHING ON THIS INSTRUMENT:

a. Make sure the instrument input voltage selector is set to the voltage of
the power source.

b. Ensure that all devices connected to this instrument are connected to the
protective (earth) ground.

c. Ensure that the line power (mains) plug is connected to a three-
conductor line power outlet that has a protective (earth) ground.
(Grounding one conductor of a two-conductor outlet is not sufficient).

d. Check correct type and rating of the instrument fuse(s).




WARRANTY

This Hewlett-Packard product is warranted against defects in materials and
workmanship for a period of one year from date of shipment. During the
warranty period, Hewlett-Packard Company will, at its option, either repair or
replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service
facility designated by HP. Buyer shall prepay shipping charges to HP and HP
shall pay shipping charges to return the product to Buyer. However, Buyer
shall pay all shipping charges, duties, and taxes for products returned to HP
from ancther country.

HP warrants that its software and firmware designated by HP for use with an
instrument will execute its programming instructions when properly installed
on that instrument. HP does not warrant that the operation of the instrument,
or software, or firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or
inadequate maintenance by Buyer, Buyer-supplied software or interfacing,
unauthorized modification or misuse, operation outside of the environment
specifications for the products, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP
SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND
EXCLUSIVE REMEDIES. HP SHALL NOT BE LIABLE FOR ANY
DIRECT, INDIRECT, SPECIAL INCIDENTAL, OR CONSEQUENTIAL
DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY
OTHER LEGAL THEORY.




CERTIFICATION

Hewlett-Packard Company certifies that this product met its published
specifications at the time of shipment from the factory. Hewlett-Packard further
certifies that its calibration measurements are traceable to the United States
National Bureau of Standards, to the extent allowed by the Bureau’s calibration
facility and to the calibration facilities of other International Standards
Organization members.

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are
available for Hewlett-Packard products.

For any assistance, contact your Hewlett-Packard Sales and Service Office.
Addresses are provided at the back of this manual.

Notice

The information contained in this document is subject to change without
notice,

Hewlett-Packard shall not be liable for errors contained herein or for incidental
or consequential damages in connection with the furnishing, performance or use
of this material.

This document contains proprietary information which is protected by
copyright. All rights are reserved. No part of this document may be
photocopied or reproduced without the prior written consent of the
manufacture, Hewlett-Packard Ltd.




EMC COMP

This product has been tested and complies with FTZ 10646 when used with the

foliowing cables:

LIANCE

Cable HP Part Number
3-pin Siemens 15512A EQ1
RS-232/V.24 15714A EO1
V.35 15708A E§1
RS-448/V.11 15692A EOL
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What the Digital Telecom Analyzer gives you.

m Fast and easy, installation and maintenance of X.58, X.50 div 2, X.50 div 3
and X.50 BIS sub rates, 64, 704, 2048 and 8448 kbit/s CEPT digital circuits
and services with a lightweight (under 10ibs), field-portable and rugged test
set.

o Out-of-service testing for installation and commissioning.
o In-service testing for maintenance and troubleshooting.
m Only one easy-to-use box, to buy, carry and learn.
m Measure all error types simultaneously, including CRC4 frame errors.
» Make error performance measurements conforming to CCITT Rec. G.821.

m Check multiplexers fast - with flexible frame error simulation and
transhierarchical capability.

m Check digital cross connects and multiplexers - with n x 64 kbit/s testing.
Load up switch inputs with test patterns in 1, n or all 31 timeslots. Measure
errors at the output in any timeslot{s). Select the timeslot(s) you want or
use fast set up for 1 to 1 mapping.

s No need to carry a printer.
o Results are stored for future analysis.

o Long-term test interpretation at-a-glance with graphic, on-screen
presentation of results.

m Correlate error bursts and alarm conditions - graphic presentation of errors
and alarms simultaneously.

m No need to run several tests or step through results to find out what’s wrong
- “trouble scan” looks for bit, code and frame errors.

» Mux/demux VF or data signals in any timeslot - with built-in VF channel
access.

o Talk/listen using the speaker/microphone
3 Plug in a TIMS or protocol analyzer

m Easy circuit identification - check if channels are idle and make channel
performance measurements.




® See signaling bits, multiframing bits and timeslot content - using timeslot
monrnitor.

® Add datacom and BER/BLER - the HP 15901A Datacom Module extends
the telecom analyzer to provide datacom testing for lasting value and
protection of the your investment in test equipment.

n Easy integration into network monitoring or manufacturing test systems -
R5-232 remote control.




Getting Started

This chapter tells you about the basic features of the instrument and shows you
how to use them. The items covered are:

w Switching on

m Setting the analyzer to a known state
w Making a measurement

w Adding errors

w Observing alarm indications

w Displaying alarm history

w Displaying results in tabular form.

m Displaying resulis as graphs

Before Getting Started

Connect the instrument to a power supply of between 86 V ac and 260 V ac. If
in doubt see “Installation” in chapter 7.
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Getting Started

Switch On

o)

Switch on. ‘
! Earawiny
i

You sheuld see.

Followed by.

If the analyzer is part of a combined
telecom/datacom test set, set the datacom
module TEST SELECT to Telecom.

1-2 Getting Started
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To Set the Analyzer to a Known State

The analyzer can store 1 fixed and § user
selectable test set-ups.

Recall the fixed {2Mbit/s Tx and Rx)
set-up as follows:

Press {OTHER

You should see one of the EUNCTION
displays with FUNCTION
highlighted.

FUCTION ]

Select SETTINGS

FUNCTION

STORED SETTING HUMBER

NOTE :
The instrument starts up in the “last SETTING
used” state. Some of the settings in this
procedure may already be selected.

L OFF 3
SETTINGS
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Use (II¥) and () to highlight
STORED SETTING NUMBER

FUNCTION [ STORED SETTINGS 1

STORED SETTINGS NUMBER

Select

RCTION
SETTING
FACTORY DEFAULT

{ is the fixed stored setting.

FUNCTION I STORED SETTINGS ]
STOREDL SETTING HUMEER {¢c ]
RCTION

Select

SETTING

FACTORY BEFAILY $ETTL

SIRTUS
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To Choose EFS or %EFS as the Current Resuits Display
During a test EFS or %EFS can be displayed. Printouts and stored results

show both EFS and %EFS.

Press (OTHER

Highlight
DISPLAY EFS OR %EFS

Select |

You should see

FUNRETION T
KEYBORRD LOCK [ OFF 3
BEEP 0N ERRDR [ OFF 3
PESELECTED TIMESLOTS { 2~6-1 1
DISPLAY EFS OR XEFS { XEFS ]

FUNCTICH [ MISCELLAREOUS 1
KEYBIARD LOCK [ OFF b
BEEP ON ERRCR [ OFF H
DESELECTED TIMESLOTS [ a~6-1 3

DISPLAY EFS OR ZEFS

SYRTUSS
EFE NEFL
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To Loop Transmit/Receive and Make a Measurement

Connect
SIGNAL OUT to SIGNAL IN.

Check that the signal is being received
{green SIGNAL PRESENT indicator on).

Press (RESULTS ) and select

Highlight STORAGE

This enables the display

1-8 Getting Started

RESULTS
DISPLAY [ BRSIC ERROR

TEST PERIOE [ MBMNUAL

STORAGE [ OFF

ERRORS 23
g8
1.5682E-05

ER 3.306E-0S8

ELAPSED TIME OGd 00Rm Jim 32s

RESUELTS { BER MERSUREMENTS ¥
BISPLAY [ BASIC ERROR 3 { BIT 3
TEST PERIDE [ SINSLE 1 [ 15 MINS 3
srorneE MMM
ERRORS ce o
EFS ae e s
CURRENT ER toe e
AVERAGE ER P

ELAPSER TIME ..d ..h ..m ..3%




Press {START/STOF) to start a test.

RESULTS { BER MERSUREMENTS
DISPLAY

Highlight DISPLAY
Select

TEST PERIOD [ MR

STORAGE i 1
ERRORS 8
61

ER 0

ER 1.221E-08

ELAPSED TIME 084 GOh Qim Q4as

Watch the ERRORS indicator flash and
the results display accumulate errors when
you press {SINGLE ERROR ADD ] a few times.
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To Add Errors at a Fixed Rate

Press (SETTINGS). Use (IF) and {}) to
highlight SINGLE and select

Highlight
ERROR ADD [BIT] [RATE]
Use

Select

to display more selections.

Press (RESULTS), you will see the current
error ratio (1.562E — 05) and the average

error ratio since you started the test.

You can choose to disp

here by using {OTHER

1-8 Getting Started

AFPPLICATION T &nMbrs 1
INTERFACE [ TERNARY ] LINECODE [ HDER }
FRAME (E.704) i CRE HFh 3
THROUGH MODE I OFF 3
TX {LOCK SOURCE [ INTERMRL 3
PRTTERN £ 2™15-1 b
RECEIVE TIMESLOT [ A% PER TX 3

.8 H

APPLICATION [ 2mbes 1

INYERFACE [ TERNRRY 1 LINECODE [ MD3R2
FRAME (5,704} { £AS MFM

THROUGH MODE [ OFF
TX CLOCK SUURCE [ INTERNRL
PRYTERN { 2~15-1 1
RECEIVE TIMESLOT { RS PER TX 3
TR L F¥uvivanncsnoans Sevruraannuiniies
er t T 134
2 G4kin/s
BLARM GENERRTIDH [
ERRCR ADD { BIT 1 ¢
STATUS:

RESULTS
BISPLAY

TEST PERIGD MANUAL ]

[
|4
{
{

STORRGE OFF ]

ERRORS 23
EFS 68
CURRENT ER 1.5B2E-05
AVERAGE ER 3.80BE-08

ELAPSED TIME 804 0OR Oim 225




To See Alarm Indicator Operation

Break the signal path.

You should see the alarm indication for
SIGNAL LOSS.

To See an Alarm Record

Reconnect the signal path. 7/

As alarms have occurred in the current W

test; you should see the HISTORY —

indicator on. e

Pres_s and hold to see 7 [:%{%*

what they were. s ;
AT I e

You can use this to check for the {{A{
occurrence of alarms on unattended tests.

) o [e) /
Release (SHOW HISTORY /

[ RESET ‘
Press (RESET HISTORY }.

)
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To See Results

Highlight DISPLAY |
Select 1

You should see.
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RESULTS [ BER MEASUREMENTS

DISPLAY IT b3
TEST PERIOD [ HANU I
sToRaGE )
ERRORS 5
EFS 61
CURRENT, 8]
AVERA 1.221E~06

$EY TINME 0O0d 0OR Olm D4s

RESULTS [ BER HEARSUREMENTS
DISPLAY EEEZL ARBALYVELDE jEN-

TEST PERIOD [ MANUAL ]

STORAGE [ OFF 1
5.821 fixed thresholds used
UNAYRILABILITY 58 19.20580%
ERRORED SECONDS iaz 50, 00000%
SEVERELY ERRORED SECS 4 1.63934%
DEGRADED MINUTES 3 75.00000%
LTHER 7.88ZE-D&

ELAPSED TIME 0Cd COh 0Sm 023

..:‘




Seiect

Simmulate power loss by switching the
analyzer off and on again.

You should see.

Select

You should see.

RESULTS L BER MERSUREMENTS 1
DISPLAY 5

TEST PERICD I MANURL }

STORAGE L OFF 1
POUER LOSS 8]
SIGHAL LOSS 16

18 2]
FRAME LOSS Q
CAS MFRAME LOSS Q
PATTERN LOSS Q
REMOTE ALARM il
REMCTE HFRAME RLARAM Q

ELAPSEZ TIME 00d 00h Olm 285
BTATUS:
E

RESULTS { BER MEASUREMENTS 1
RISPLAY

TEST PERIOD [ MANUAL]

STORAGE [ OFF

BIT

RESULTYS [ BER MEASUREMERTS 1
pisPLAY
TESY PERIDD [ MANUAL }
STORRGE [ OFF 1
R¥ FREQUENCY 2048500 Hz
RY FREGUENCY OFFSET +0 pam
UNCONTROLLED SLIPS (LOFA) 2
CONTROLLEYD SLIPS (PRTTERN)
POSITIVE 9
NEGHTIVE 1]

ELAPSED TIME 004 $Oh Olm S22
STATUS:
£
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To See Results as Graphs

Press ((GRAPHS }.

Display graphs of ALARMS and BIT
ERROR COUNT using

and :

You should see.

Move the cursor {between the graphs) to
the time of interest using and

1-12 Geiting Started

BED
/BAR (29« MAR~ 148G

0G: 00|

FRAME
ERROR
SOUNT




The CURSOR box shows the cursor start

time.

Select the resolution you want with

The ZOOM box shows you the resolution.

You can see the alarms and errors where

you disconnected the power signal.

DOOs 1200 fOWO 1200 0pioe

$TATUS:

TERT &k HHRE
3 ER i L

UFPER

3 )
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Display a different time period using (J7)
and

0518

LHALE EHEH G MURE
LIRPER - -

To stop the test press (START/STOP
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After Getting Started

Now that vou are familiar with the operation of the analyzer and are able to
make the basic measurements, it’s time to explore.

To look at the timeslot content, press and change from
BER MEASUREMENT to TIMESLOT MONITOR.

To see some of the other things that you can do, press (OTHER).

To see how you can choose analysis thresholds,select

To see how you can select framing and signaling bits, select
and, if you have option 003,

Select ‘and see how to select the content of the
background timeslots, use the keyboard lock and have the analyzer beep on
erTors.

See ho

nd stored results. Use {GRAPHS],
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Getting Ready for Telecom Testing

This chapter shows you how to use facilities which apply to the telecom tests
described in chapter 3. Check to see if you want to do any of the things in the
following list. If not go on to chapter 3 Telecom Testing.

m Selecting telecom on combined telecom/datacom test sets.
® Releasing keyboard lock.
m Fast Set up.
» Recalling stored set-ups.
® Setting long user words.
® Storing results.
m Selecting a test period.
® Setting framing and signalling bits.
o For 2Mbit/s operation.
@ For 704kbit/s operation.
a Setting analysis thresholds.
O Setting standard or annex D (64 kb/s equivalent) thresholds.
o Setting your own thresholds.
m Setting the content of background timeslots
w Setting binary clock/data phase.
® Storing test set-ups.
o Indicating stored setup content.
m Setting the date and time.
o Restarting the clock.
» Setting audible indication of errors
m Communicating over the test line
w Setting the start time for a timed start measurement
m Setting for result printing at timed intervals
w Setting BIS M.2100 thresholds
m» M.2120 TR2 Factor selection
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To Select Telecom on Combined Telecom/Datacom Test
Sets

If the telecom analyzer is part of a combined Telecom/Datacom Test Set, set
the Datacom module TEST SELECT to Telecom.

To Release Keyboard Lock

The keyboard lock prevents change of
SETTINGS but allows change of
RESULTS / GRAPHS.

Press (OTHER}

FUNCTION

FUNCTION { MIBCELLRNEQUS 1

Highlight KEYBOARD LOCK

KEYBORRD LOUCK

Select OFF, BEEP ON ERROR
BESELECTED TIMESLO
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Fast Set Up

There are five ways to set up the telecom analyzer :

Automatically setting frame, code and pattern to the incoming signal.
Recalling stored set-ups.

Recalling stored set-ups and modifying them.

Manually from the front panel (see Chapter 3 Telecom Testing).
Over an RS-232 link (see Chapter 9 Remote Control}.

e

ot

To Automatically Set Frame, Code and Pattern To The
Incoming Signal

Select the rate of the incoming signal.

Press (AUTO SETUP

For successful pattern detection, the
pattern must be in: “ali timeslots”, or in
timeslots selected on SETTINGS display.
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To Recall A Stored Set-Up

FURCTION

Press
Select

Highlight
FUNCTION [ STORED BSETTINGS ]
STORED SETTING NUMBER STORED SETYTINE NyUMBER _
RETION i OFF 1
and select the sef-up vou want. SETTING

g FACTCERY DEFAULT SETTINGS

FENCTION E OSTORED SETTINGS 1

STORED SETTINE NUMBER (O] 3

Highlight ACTION
Select

ACTION
SETTING
4 FACTORY DEFRULT SETTL
1
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To Set Up For Storage of Results

To see the storage space available before £
overwriting occurs. AR R4

-IT 2-APR-1989
Use {GRAPHS

=&T Z-APR-1989
=57 2-APR-1589
~4T 2+-RAPR-1989
-37 2-APR~1989
~2T 2-APR-1589
~1T 2-AFR-1989
DEMD 4~RPR-1989%

USED } 00d Oih 53m &4

TOTAL rree |ota 08k 09| 942

100% = 32 hours at 1 minute resolution.
20 days at 15 minute resclution.
STATUS:

80 days at 1 hour resolution. il RN pTIYIIR giiwars

RESULTS

Press (RESULTS ).

Select

RESULTS [ BER MEASUREMENTS 1
DISPLAY f BRSIC ERROR ILORIT ]

TEST PERICD [ MANUAL )

sToRRE A

Highlight STORAGE

Select the storage resolution you want. ERRORS e
EFS RN
CURRENT ER s
RVERAGE ER canre

ELAPSED TIME .4 ..h ..; ..8
STATUS:
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To Set Up Long User Words

You may select and store up to four words
of up to 128 bytes. For high error
conditions you may select sync on any
number of bytes.

Press (OTHER}

Select |

Highlight BYTE LENGTH
select the number of bytes you want in
the pattern.
Highlight SYNC ON
the number of error free bytes you want
the T1 Tester to sync on.

Highlight LEFT HAND BIT SENT
ST to transrnit the

and select
bits as displayed, or % to transmit

bits in the reverse order.

To change a byte

Highlight each of the two hexadecimal
characters for that byte and select the
byte you want. The binary value is shown
at the bottom of the display.

Select

2-6 Getting Ready for Telecom Testing

0 FAZTORY DEFAULT SETTINGS

O B0y e

FUNCTION

STORED SETTING NUMBER {0 3
ACTION L OFF 3

SETTING

FURCTIGH { LONG USER WORD

USER WORD MUMBER g
BYYE LENGTH i
SYNCHRONISATION LENGTH [

H
128
USER PROGRAM

SEND LEFY HAND BIT
=16 % 8D80COBOE03059838080808080588580
17«32 { S080EDR0B0BQBOARRRARRASHASSISEAN
$3~48 { BOBDS0808OFFFFFFFFFFFFOIE0018001
49-64 L 300!8001BOUI3UGBFFFFFFFFFFF#FFFF
+ et

63-80 { 35555555555555557777777?7777777?
81-96 I EEEEEEEEESEEEEEEGSE6666666666666
97-1121 999999999999929944444444 44444444
113“128{‘FﬁFEFEFﬁFﬁFFfﬁFﬁFiFﬁFﬁFﬁFEFﬁFi#ﬁ

3
3
3
1
1
1
I
1
b
1
1
1
1

FUNCTION { LONG USER MORD

USER WORD NUMBER I 1
BYTE LENGTH { 128
SYHCHRONISATION LENGTH [ USER FROGRAM
£ 118

SEND LEFT HAND BIT

1-16 [ 8080C08080800080808C808080C08080
17-32 [ S8020ECS0B08080AARRAAARESSESSESSD
33-48 [ S08UBCBCBCOFFFFFFFFFFFFO18001800L
45~54 [ BDG!30919001EOSBFFFFFFFFFFFFFFFF

E e g |

£5-80 L[ TIITITTTINIINTIY
81~96 [ EEEEEEEEEFEEEEEESCLE56E666566666
$7-112[ 99999999999999990 ¢4 4444444444544
113128 FFFFFFEFFFFFFFFEFFFFEFFERFEEFRRE

Sursor On Byte %105 { 01000100

sTATUS:
SE




To Set a Test Period

Press (RESULTS

Select

Highlight
TEST PERIOD

Select

Highlight
TEST PERIOD SINGLE

Select the test period you want.

RESULTS

RESULTS
DISPLAY

[ BER MEASUREMENTS 1
{ BASIC ERROR 1 {oBIT 1

TEST PERIOD

STORAGE

ERRORS
EFS
CURREN

STATYS

B

LR

LR

[RE I Y

LR

RESULYS
DISPLAY

[ BER MEASUREMENTS 1
t BRSIC ERROR Troe 1

TEST PERIOD [ SINGLE ]
STORAGE t oFF 1
ERRORS e
EFS N
CURRENT ER RN
AVERAGE ER e
ELAPSED TIME ..d +.h ool ..%
STRTUS:
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To Set Framing and Signaling Bits

For 2Mbit/s Operation

Press (OTHER).

Highlight the bits you want to change.
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FUNETION

THORE
-

FUNCTION I 2Mb/s T/E~0R16 BITS]

St BIYS$
NON«(RG4 FRAME L1 b
CRC4 FRAME E-BITS (FRM 18,15} [ i1 k|

$a BITS
NFBS FRAME T/5-0 BITS 4-8 [ Peirn 3
CRC4 FRAME COBEWORE. . [ rstitiin 7

+« INTD NFAS FRAME BIT (4] ¢ HOLD )
CRE MFM BITS

T/5~16 FRAME-D RITS %,7,8 L 13t 3
ARCHD BITS toeier 3

STRTUS:




For 704kbit/s Operation

FUNCTION

Press (0OTHER])

. . . FUNCTION I 7C04kb/s T#H=0 BITS ]
Highlight the bits you want to change.
$i BITS 12
.
Use and $a BITS
th b‘ . HFRS FRAME T,/8-0 BITS 4-8 [RErsatl
¢ bits you want. CRS MEM BITS
T/5=0 FRAME~] BITS 5,7,8 {111l
ABCD BITS [oiol]
SERVICE BITS FRAME~13 f1i1123t1]
SERVICE BITS FRAME-1S [111123:1]
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To Set Analysis Thresholds

To Select Standard Annex D Thresholds

Press {OTHER ).

Select

Highlight ANALYSIS TYPE

For thresholds normalised to 64kbit/s
equivalent, select

2-10 Getting Ready for Telecom Testing

FUNCTION

FUNCTION I RNALYSIS CONTROL 1
ANALYSIS TYPE I
THRESHOLD TYPE [ FIXED 1
SEVERELY ERRCRED SECONDS THRESHGLDS

BIT IE-3

FRAME 1E-3

CRE 128 in 1080

REBE 128 in 1080

DEGRADED MINUTES THRESHOLDS
BIT

Eo
1En6
g2 in 1000
32 in 1000




To Select Your Own Thresholds.

FUNCTION

Press {OTHER ).

Select

FUNCTIoN { RNALYSIS CONTROL )

Highlight THRESHOLD TYPE

RNALYSIS TYPE { G.B2L SYRHBARD 1
THRESHOLD TYPE

Select

REBE
STATUS
3

in 1000

. » . FUNCTION [ AMRLYSIS CORTROL k|
Highlight the group of bits you want to
{:hange. RNALYSIS TYPE I B.821 STANDARD ]
TRRESHOLEZ TYPE [ USER PROSGRANM ]
SEVERELY ERRGRED SECQHDS THRESHOLDS
BIT [ 1E-3 1
FRAME i E~5 3
LRC [ 128 % in 100G
3 RE REBE [ 128 1 in 1000
to select the values you want. BEGRABED MINWTES THRESHOLDS
817 EOiE-g 3
FRANE EoiE-6 1
are E 82 % in 1000
REDE t 821 in 1000
STATUS:
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To Set the Content of Background Timeslots

FUNCTION

Press [OTHER

Select ]

Highlight FUNCTI0N { WISCELLANEOUS 1
DESELECTED TIMESLOT. KEYSOARD LOCK ¢ oFF 1
BEEP ON ERROR ¢ oFF 1

DESELECTED TINESLOTS [

STATUS:
il L UNE 3 27
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To Choose EFS or %EFS as the Current Results Display

During a test EFS or %EFS can be displayed. Printouts and stored results
show both EFS and %EFS.

FUncTIoN

Press (GTFER).

Select ]

Highlight

FUNCTIDN [ MISCELLANEQUS ]
DISPLAY EFS OR %EFS

KEYBDARD LOCK [ OFF 3

BEEP ON ERROR I OFF 3

Select the form you want to display.

DESELECTED TIMESLEGTS { 2ré~1 3

BISPLAY EF$ OR KEFS R

STATUS:
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To Select Sub rate Bits and Mapping

You may select X.50 div 2 FAS bits, X.50 div 3 FAS bit A and the X.58 service
octet contents. You may also select the X.53 mapping and phasing (contiguous
or interleaved).

ZUE FATE MISE,

Press OTER . FUNCTION q

SUB RATE BITS ]

-

X 50 div 2
Select FAS BITS A-H T 11100110 3
%.30 div 3
EAS BIT A L 1
%, 58

SERVICE GCYET T1, BITS A-H [ 1131311 ]
SERVICE CGCTEY T2 [ SRR RSN
SERVIDE QCTYET T3 [ SRS S SE NN
SERYICE QCTET T4 12812 3

STRTUS:
STOFR

You can select SUB RATE BITS and
X.53 MAPPING

FUNCTION [ SUB RATE MISC, ]

X B0 div 2
FAS BITS A-H I 100110 ]
K. 50 div 3
FAS BIT R {1 1
%, 58
SERVICE CCTET T1, FITS R-H L 1i1tilil ]
SERYICE OCTET ¥2 [ 1111111t 3
SERVILE COCTET T3 E 11111111 2
SERVICE COLTET T4 [ 111114t ]
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The X.53 mapping allows selection of the
rate code {the second digit of the
{ ®.53 MAPPING 3 [ USER DEFINED 3

definition code}. xvzz
1 K1 H.50 division {80/20 frame size)

FUNCTICH { SUR RATE MISC. 3

——+¥s H.50 rate ocode
223 X.50 circuir ssars ootet
fai NOHE 1
1z NONE
27 NONE
3L 600 bss

&0 9e{0 bss
TE 14490 brs
8f 19240 o/s
9L NONE

14400 & 19200 bes
CoNTisubus

1
1
]
1
50 4800 b/s ]
1
1
1
1 [ PHASES 1%2, 384 1

You may select contiguous or interleaved
(the third and fourth digits of the
{ .53 MAPPING b { USER DEFINED 1

definition code). xvzz
l Ki X80 division (80720 frame size?

FUNCTION I SYB RATE MISC. i

—t¥i H.50 rave acde

2214 ¥.54 gircuit start octet

Select contiguous using phases 1&2 and o rome
3&4 2f  MOHE

1
1
E1s 600 br/s ]
4L 2400 brs }
HE 4800 b/s )
G 9800 brs )
TE 14400 BAs 3
4f 192060 kbss
NGNE 3

14400 & 19200 k/s
CONTIBUCLS

FUNCTION £ SUB RAYE nisc, 3

Select interieaved using phases 183 and
[ X.53 MRPPING 1 { USER DEFINED 3
2&4 XY2Z

X X.50 division {8G/20 frame sizel
—+¥: X.50 rate code

22: X.U0 ¢irpuit start octet
of HONE 3

i7 MONE H
2L HONE I
8L 600 brs 3
4f 2400 h/s 3
St 4800 bes 3
£t 9500 bes I
TL 14400 kbfs 1 14460 & 19200 b/s
B[ 19200 br/s
[ NONE 3
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To Set the Binary Clock/Date Phase

Binary data may be sampled on with the leading or trailing edge of the clock.
The example shows the Tx data/clock phase selection.

APPLICATION { 2He/s 1

INTERFACE [ BINARY ] CLOCK-T¥

DA?A FRAME {5.704) [ CRS
THROUGK MODE [ OFF,

TX CLOCK SCURCE

PATTERN

RECEIVE TINESLOT, { RS PER TX 1
™ o TR L P .. ... Beasvarnvassrnes 1
L T T 134

Banduidth  B4kb/s

ATION

t oFF
€ BIT ) [ SINBLE]

APPLICATION { 2Mbrs ]

INTERFACE © BIRARY ] CLOCK-T . RKLY
DATA FRAME (6.704)
YHROUGH MODE

T CLOCK SDURCE £

PRTTERN i
RECEIVE TIMESLOT S PER TR ]

IEERLITTITTINYSY AT 1
or T

Bandwidth G4k 5

f OFF i
} f SINGLED
STRTLS:
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To Store Test Set-Ups

Set up the telecom analyzer with the
settings you want to store.

Press (OTHER}.

Select

FURCTIGN

N FERE
hdd

. . FURCTION £ STORED SETTINGS 1
Highlight
B STORED SETTING HUm3Ee R
STORED SETTING NUMRBER, acTIoN ¢ or .
SETTING

g FACTORY LEFAULY BSETTINGS
Select the nmumber of the store you want 3o s
to use. DU SOOI S
B v rataaser s tnrantaasenanre

STRTUS:

& HORE
T
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Highlight LOCK

Select

Highlight ACTION

Select

2-18 Getling Ready for Telecom Testing

FUNCTION [ STORED SETTINGS

BTORED SETTING HUMBER

ACTION
SETTING
a

FRCTORY DEFAULT S

FUNCTION { STORER SETTINES

STORED SETTING MUMBER

LOCK
ACTION

SETTING

o

1

i3
{ QFF

STRYUS:




To Indicate Stored Set-Up Content

The display area beside the setting number may be used to give the set-up
a title or to leave a message for a future user. The title / message may be
set remotely, using a terminal connected to the RS5-232 connector, (see the
“Remote Operation” chapter) or manually as follows :

FUNCTION [ STORED SETTINGS 1

STORED SETTING NUMBER 13 1
LocK

Highlight LOCK

ACTION
SETTING
o] FRCTORY DEFAULT S
1

. . . . . FUNCTION { STORED SETTINSS 1
Highlight the SETTING description line
STORED SETTING NUMBER [ 1 1
} LOCK [ OFF 1
N " RCTION [ OFF 1
SETTING
3] ;HCTBRY DEFRAULT SETTINGS
i 1 [Bvriiruovauinnrisicaaacnsnnranan
Use . 2 [eesmm ]
i B [« 4l
and to select characters. T D

STATYS:
FLL
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To prevent accidental overwriting of FUNCT 10N

I STORED SETTINES 1
settings.

SYORED SETTING RUMBER

RCTION
. SETTING
nghhgh{; LOCK 0 FACTORY DEFAULT SET
1 EDEMUX.2M. 64K, TEST
2 £MUX.RESPONSE...
3  [ALL.SIS.BITS.
4 IN.X.54..1.2,
5

SYRTUS:

NOTE: Lock is forced ON after a
RECALL or SAVE operation.

To Set the Date and Time

Press {OTHER]).

FUNCTION

Select

FUNCTION f TIME & BRTE I

Highlight CLOCK MODE |
Select

CLCCK MODE
TINE
DATE
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Highlight DATE

Use and

to set the date, :

Highlight TIME

and

to set the time.

FUNCTION I TIME & DATE 1

CLOCK MODE { SETUP ]
I 5:58:94 ]
IRTE T fo~APR-89 ]
STATUS:
T

FUMETION { TIME & DRTE ]
CLOCK MOBE [ SETUP ]

TIME [ B:58:34 ]

DRTE £ 19-FEB-%1 ]

STATUS:

To Start the Clock at the Selected Time

Highlight CLOCK MODE

Select 1

FUNCTION { TIME & BATE 1

CLDEX MODE
TIME
BRTE
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To Set BEEP on Errors

FUNCTION

Press {OTHER).

Select

HORE
T

FUNCTION [ MISCELLARNEQUS M
Highlight BEEP ON ERRO KEYEOARD LOCK { oFF 7
BEEF ON ERROR [ GFF ]
Select O ah error type DESELECTED TIMESLOTS [ 276~% k]
$EATUS:
EIFE' E:iT : Z 'FF:HI-IE Man.:E

2-22 Getling Ready for Telecom Testing




To Communicate Over the Line Under Test

This is an optional facility (Option 005/006) providing external drop and insert
to and from 2Mbit/s or 704kbit/s.

Press (SETTINGS]). APPLICATION e i)

INTERFACE I TERNARY 1 LINECODE [ HDB2 I
FRAKE (B.7043 { CRS MFM 3
THROUGH MODE { OFF b
TH CLOCK SOUREE { INTERNAL 1
PRTTERN { 2*15-1 1
RECEIVE TIMESLOY [ RS PER TX 3
Tx EFMy e c s rrnarrans Sanrtnivaanannaas 1
or T v T 13

Banduidti &4kb/s

ALARM GENERAYION [ OFF
ERRCR A3 [ BITJISINGLE]

STATUS:

APPLICAYION { eMbss SXTERNAL D&I 3

e L INTERFACE [ TERMARY 1 LINECODE L WD33 1
Highlight FRANE (8,704 [ cas nEw 1
THROUGH MODE [ orE ]

INSERT TO TIMESLOT R
EMTERRAL DROP & INSEIRT [ DRTACOR 1

INSERT TO TIMESLOY t@:] [ OFF 3
DROP FROM TIMESLOY tuz]

Use and
to select the outgoing
timeﬁo?; - SPERKER / MICROPHONE £ QFF ]
STATUS:
GECREASE

BIGET
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Highlight
INSERT TO TIMESLOT [01]

Highlight
DROP FROM TIMESLOT

and

to select the incoming

timeslot .

Highlight
SPEAKER / MICROPHONE

Select
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RPPLICRTION

[ 2Mb/s EXTERNRL, Dl )

INTERFRCE
FRAME (5,704}
THROUGH NGDE
TR CLOCK SUURCE

INSERY TO TIMESLOT
DROP FROM TIMESLOT

SPEAKER / M1

ETATUS:

EXTERNAL DROP & INSERT

CRS #F#
[ OFF
[ INTERNAL

[ DATACOM
[013
ot}

{ TERNARRY ] LINECODE { MRS )
C

e ————

APPLICATION

{ @nbss EXTERNRL D&l

iNTERFACE
FRAME (8.704)
THROUGKH MODE
T $LOCK $OURCE

TXTERNAL DROP &
INSERT 10 YIMESLOY
IROP FROM TIMESLOY

SPERKER / MILROPHONE

STATYS;

DR

1 E
DIsLT

INSERT

{ CRS HFM
[ OFF
[ INTERMAL

[ DRTRCOM

to11 ¢ o
51

L QFF 3

{ TERHARY ] LINECODE [ HMDES3

3

APPLICATION

{ 2tbrs EXTERNAL Bal

]

INTERFACE
FRAME (6. 704}
THROUGH MODE
TX CLOCK SOURCE

INSERT TG TIMESLOT
DROF FROM TIMESLOT

SPERKER

STRTUS:

EXTERNAL DROP & INSERT

{ cAs nEn
{ G¥F
{ INTERNAL

{ batacon
fQ1i ¢ on
o1

{ TERNRRY ] LINECODE [ HDBES

]




To use the speaker / microphone as a
microphone, Press and hold
Release

is on the line.
Adjust the volume with () ().

o listen to what

Setting the start time for a timed start measurement
Time start is available with Option 210 test sets.

To set the test set to start a test at a future time proceed as follows:

Press
Highlight TEST PERIOD

Select
Select the test period, start date and time that vou want.

Setting for result printing at timed intervals
Printing at timed intervals is available with Option 210 test sets.

You may print results at regular timed intervals of 15 minutes, 1 hour or 24
hours. To set up for printing at timed intervals, proceed as follows:

Press .
Select MISCELLANEQUS .

Highlight AUTO TRIGGERED PRINT .
Select the print interval vou want.

Getting Ready for Telecom Testing 2-25




Setting the Pattern Loss Threshold

To select the pattern loss threshold, proceed as follows:

Press

Setting BIS M.2100 Thresholds

For Bringing Into Service {BIS) M.2100 testing The pattern loss type
and severely errored second thresholds are user selectable. To select these
thresholds proceed as follows:

Press (OTHER]}
Select

Highlight ANALYSIS TYPE
Select

Highlight THRESHOLD TYPE |
Select the thresholds you want.

M.2120 TR2 Factor selection

M.2120 testing is available with option 210 test sets .

The TR2 limits used in a M.2120 test are the BIS objective multiplied by the
TRZ factor. To select the TR2 factor proceed as follows:

Press

Select

Highlight TR2 FACTOR
Select the percentage you want.
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3

Telecom Testing

This chapter gives you examples of telecom tests with typical displays. At the
end of the chapter there is a full list of measurements and facilities available,

The parts of networks shown in the examples are taken from the following
network illustration.

LTE = Line Terminal Equipment
MUX = Multiplexer/Demultiplexer

b cusToMER PREMSES -
MUX LTE

: )

EXCHANGE  —memememmee——}
DIErTAL
CROSS CONNECT
LTE SWITCH LTE

Y A

D

b cusToER PREMSES ]

LTE MUX

i

v A
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The test examples in this chapter are as follows :

Out Of Service Testing

m Network performance evaluation :
o 2Mbit/s error performance (unframed LTE / LTE far end loopback test ).
o Wideband timeslot integrity ( LTE / LTE end/end).
o Tracing individual timeslots.
o Investigating patiern dependent errors
o Individual channel error performance (MUX / MUX far end loop back
test).
» Mux Performance evaluation :
o Mux / Demux function (2M/64k, 64K /2M).
o Sync loss and regain thresholds (FAS error simulation).
o Response to incoming alarms and alarm conditions (2Mb/s alarm
generation, AIS). include remote alarm generation
o X.50/X.58 Testing
a A/D and D/A performance (TIMS ext drop and insert).
m Sync loss and response testing of LTEs or DCCs.
» Analog input variation tests.
m Analog measurements on digital channels.
m Real time data service evaluation.
o Round trip delay test.

Bringing Into Service (BIS) M.2100 Testing
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In Service Testing and Troubleshooting

m Monitoring error performance. Investigating infrequent alarm and error
bursts (trouble scan) (high resolution graphics and zoom).
u Isolating the source of errors :
o Finding an idle timeslot and looking for stuck signaling bits (CAS).
o Isolating wideband, or single timeslot error sources.
o Checking at monitor points down the line.
o Troubleshooting CCS packet-type signaling protocols (protocol analyzer
ext drop and insert).
= CRC4 network performance evaluation from one location.
o Go and Return check from one end using E bits (Remote End Block Error)
and CRC error check.
o Monitoring VF fraffic in channels (external drop to VF port).
m Monitoring ISDN error performance data in the NFAS word.
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Out Of Service Testing

Network Performance Evaluation

To make a Typical Commissioning Test
This example shows a 2Mbit/s, Unframed, Far End Loopback, Test.

|- cUsTOMER PREMISES

LT

A 2. 3

—

O

i

LTE

EXCHANGE o i)
DIGITAL
CROSS CONNECT
SWITCH LTE

i
LTE

Y &

>
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The same procedure may be used for a local loop test.

} EXCHANGE ]

E

i

;
B T |
. ;
H

0000000000
H
1

i1
L
1

@
&
P
L2}

]

j
!
i

O
o
8
<

v A

—

b cusToMER PREMISES ]

LTE

v A

D
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Press (SETTINGS ).

Set up the test conditions.

You may select
PRBS.

Check that the STATUS, SIGNAL
PRESENT indicator is on.

Press (RESULTS).

Select the TEST PERIOD and
STORAGE resolution.

Press (START/STOP
Inverted PRBS is automatically
recognized. The measurement continues

normally. A status message tells you if
inverted PRBS is being received.
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APPLICATION I 2Mbrs b

IMTERFRCE [ TERMARY ] LINECODE [ BB 2
FRRME (3.704)

TH CLOCK SOURCE [ INTERNAL 1
PATTERK [ 2715-1 3
ERROR AIB [ BIT ] ESINGLE]

STATUS:

%/

HG HFH

(Ao i o ‘/f/Vd-IJ/I//A.’"A,

L ////"///ﬁ

RESULTS { BER MEASUREMENTS 3
ni1sPLAY [ BRSIE ERROR ] £ BIT b
TEST PERIOD [ SIMGLE 1 t 1% MINSG b
sToRRSE g R SR
ERRORS e e o
EFS e e o
CURRENT ER v e
AVERAGE ER c e

ELAPSED TIME .08 .25 vult o038
STRTUS:




To Check Timesiot Integrity (including n x 64) End/End

This example shows you how to find a wideband signal at the far end. A test
pattern is transmitted over a group of timeslots from the near end. At the far
end, the expected receive timeslots are selected and the SIGNAL PRESENT

indicator shows if they contain the wideband signal. You can communicate
over the test line using the optional external drop and insert. Use (SETTINGS)

. %
3!

o s T

b cusToMER PREMSES

LTE

e EXTHANGE e

DiGITAL
{ROSS CONNELT

LTE SWITCH LTE
i

IRca = B

&, . =

oy as ¥ =

8 = @ @

- cusromzw erEMszs AR~
CQwe GQgor

LTE

Telecom Testing




At the near end.

Press (SETTINGS).

Set up the test conditions.

Select the timssiots that you want to

spread the test pattern over, in this
example, 1, 2 and 3.

At the far end.

Press (SETTINGS ).

Select the expected receive timeslots.

These may be different from the near end

Tx timeslots.

Check that the STATUS, SIGNAL

PRESENT indicator is on. If it is not on,

you can check individual timeslots as
shown in the next example.
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APPLICATION [ 2Mbrs ]
INTERFACE [ TERNARY ] LINECODE [ HDBE )]
FRRME (6.704) [ CAS,CRCE MFN 3
THROUGH MODE GFF 3
TR CLOCK SCOURCE [ INTERNAL 3
FRTTERN { 271%~1 1
RECEIVE TIMESLOT { AS PER TX ]

® FFonnl s iaaeas Biavrnnsnnannmnn b]

Cursor Cn Timeslaov 204
Bandwidth 192kb/s

ALARM BERERATION [ OFF 1
ERROR ADB

{ BIT ] [SINBLE]

APPLICRTION [ ZMbrs 1

INTERFRCE { TERNARY 3 LINECODE { HDBY |
FRAME (6.704) t CAS,CRCS MR ]
THROYGH #ODE I OFF |
TX CLOCK SOURCE I INTERNAL 1

PATTERN F- S R 1
RECEIVE TIMESLRT I SELELY 1
T IFuiareracncrninns Srrvararrrroeans k|
Rx TFecivasrasarsaes FLEL - [ |

Cursor On Timeslot FAC
Bandwidsh Tx Tkivrs Rx  19Zkbrs

RLARM BENERATIOH [ OFF |
ERROR RID { BIT 1 ESINGLE]

%




To Trace an Individual Timeslot

Individual timeslots may be quickly located by searching for a test pattern
using TIMESLOT MONITOR.

At the near end.

APPLICATION [ 2Mbes h]
{NTERFACE { TERHARY J LINECORE 1 HMbES 1
Press (SETTINGS ). FRRAME (5.7047 ¢ as, chta HPm 3
THROUGH MODE { OFF b:
T CLOGK SOURCE £ INTERNSL, 1
Select an identifiable pattern and PaTTERN [ 16 Biy uoRp 3
transmit in one of the timeslots. ngfsrvatgigasm [ A3 PER T4 :

Cursor On Timesiet EO2
Banduidth  64kb/s

ALARY GENERATION [ OFF b
ERROR RDD L OBIT I OESINGLED

STATUS:
o "

HESELECT]

At the far end.

RESULTS [ TIMESLOT MOMITOR i
DISPLAY { DRTR 1 [of:
Press {RESULTS }.
Select and check the 01110111

timeslots for the known pattern.

SPERKER [ OFF }
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To Investigate Pattern Dependent Errors

You can set up 2 long user words, 4 words of up to 128 bytes each, and use
them to test for errors occurring with particular patterns.In this example they
are used in an n X 64 circuit. To set or display the word content use

More details are given in chapter 2.

To use the long user word as your pattern

Press SETTINGS). APPLICAYTION [ 2Mbrs M

INTERFACE [ TERWARY ] LINECEDE { HBBA ]

FREME (6.704) [ CRS,CRC MFH ]

. yas THROUGH HODE [ oFF j

Highlight PATTERN TX CLOCK SOURCE [ INTERMAL ]
SRTTERN

RECEIVE TIMESLOTS
T L Frasvnvariassenn$ T AT
ot

Select

anduwideh 64kb/s

ALARM SENERA
ERROR RD2
STATUS:

'l:

f OFF 1
LT 1 [ SIHGLE]

Highlight WORD NUMBER

RFPLICRTION I 2Mbs/s 1

INTERFRCE I YERNRRY 1 LINECORE { HbE: )

and FRAME (5.704} L CAS,CRC4 M¥M )
THROUGH MODE L OFF 1
X CLOCK SOURCE I INTERNAL 1
to select one of the 4
; e PRYTERN I LONG USER WORD )
long user words. HGRD NUMBER I H 1} LENSTH 128
RECEIVE TIMESLOTS { A$ PER 1% ]
% £ Fluvurvarnnnnnaon Buuevervanvasnnnea

or T T 3%
Bandwidth S4kbis
BLARM GENERRTION t OPE 1

ERROR RDD [ BIT 1 { SINGLED

STATUS:

DIBIY
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To Test Individual Channel Error Performance.

This example checks the complete customer go and return path at a 64 kbit/s
co-directional interface.

Y A
MUX MUX
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Press (SETTINGS ).

APPLICATION { &4kbis 1
- INTERFRCE { CODERECTIONAL )
Set up the test conditions.
TH CLOCK SOURCE { INTERNAL 1
CORIR CCTET TIMING [ ON 1
PRTTERN i

ERROR ADD { BIT j [SINGLE}
ATUS:

Check the STATUS, SIGNAL PRESENT

mndicator

==
%’*ﬂ&//
/;

/ £ /

Press (RESULTS)
RESULTS ( BER MERSUREMENTS }
HIsPLAY { BASIC ERRIR 1L oBIT 1]
SeleCt t‘he TEST PERIOD and THST PERIOD £ SINGLE I [ 15 HIKRS 1
STORAGE- . STORAGE ]
P ERRORS ceos
(START/STOP]
ress (START/STOR) ERR e
CURRENT ER beo s
BYERRARGE ER vease
ELRPSER TINE (.d ..bB oot .5
STATUS:
JFF 1 HIn
psiion
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Mux Performance evaluation

To Test the Mux / Demux Function

This example procedure is for multiplexing. The 64 kbit/s co-directional test
pattern is used for the multiplexer input. The test timeslot is demultiplexed
from the 2 Mb/s multiplexer output.

B L7 o iy

OOty O Qgeoe

v MUX A
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Press (SETTINGS)

Select

Set up the test conditions.

Highlight FROM TIMESLOT

Select the timeslot you want to check.

Check that the STATUS, SIGNAL
PRESENT indicator is on.
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APPLICATION

APPLICATION [ 6dkb/s TX, 2Mb/s RX]
INTERFACE t CODIR % TERNARY 3 HDBR }
FRANE (6.704) { CRAS MFM 1
£ODIR OCTET TIMINS { oN 1
PATTERN { 2~i5-1 1
FROM TIRESLOT Loff1

ERROR ADD
STATUS:

U BIY 3 [SINGLE]

s (TSI

rl//»"///////zg




To Check Sync Loss and Regain Thresholids.

Sync thresholds may be checked by introducing errors into the framing words
using the “Frame Simulation” application.

The background (deselected) timeslots should be set to 28-1, as described in
chapter 2, to correctly exercise the multipiexer sync criteria.

Alignment signal Multiplexer reaction Errored words
FAS Syne 2in 4
Maintain sync 1in2
Sync loss Jin4
Maintain sync loss 1in2
Sync gain 2in 4
FAS ERROR RATES of 2E-3,5E-4,2E-5 and 3E-6 are available.
NFAS Sync gain lin 2
. Syne loss 3in4
CAS MFAS Multiframe sync gain lin 2
Multiframe sync loss All errored
CRC MFAS Syne 2in 4
Maintain sync 3in 4
Sync loss LOSE FM SYNC
Maintain sync loss 3in 4
Syne gain 2in 4
CRC BITS Sync gain Rate n < 914 errors
Sync loss n > 914 errors

MUX
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Press (SETTINGS).

Select

Set up the test conditions.

Highlight TEST

Select the alignment signal you want to
check,

Select the ERROR MODE and ERROR
BATE for the threshold you want to
check.
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APPLICATICN

HORE -
A

RPPLICATION [2Mb/s FRRAME SIMULATE]
INTERFRCE I TERNRRY 1 LINECODE [ Hpaz 1
FRAME (5.704) [ CRS,CRCq niFn 1
TEST
£RROR MORE [ BURST ]
BURST LENGTH [ 3 ERROR 3L $TOP)
RLARM SENERRTION [ OFF ]
STATUS:
FRS LG R
SR T

APPLICARTION {2Mb/s FRAME SIMULRTE]
IRTERFRLE [ TERNRRY ] LINECODE { HDE3 1]
FRAME (5.704) [ CRS,CRC4 MFN 1
TRST [ FRS WORD h]

E£RROR MOBE [ EONTINUOUS 1

ERROR RATE T —
RLARM BENERRTION [ OFF 1

STATUS:




To Test Multiplexer Response to Incoming Alarms and Alarm Conditions
Example 1

You may check alarm indicators on the multiplexer and the ability of the
multiplexer to generate a “remote” alarm signal. This example, which shows
an AIS alarm threshold test, may also be used for multiplexer response fo
the no signal condition and the incoming alarms: remote alarm and remote
multiframe alarm.

@
®

Empma
g @
g ’ [} .

O

™~y
=
=)
=
N

[38)
=<
o
~
®

»

h 4

Press {SETTINGS ).

APPLICATION
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Set ap the test conditions.
RPPLICRTION [ 2Mirs k]
. - INTERFACE { TERNARY ] LINECUDE [ HDE3 ]
Highlight ALARM GENERATION FRAME (5,704} RS MEN ]
Rt 3 THROUGH HOIE £ OFF 1
TH CLOCK SOURCE { INTERNAL 3
PRTTERN { 2~15-1 ]
Select the alarm or alarm condition you REQEIVE TmmesioT .. P PR T . !
want to simulate and check the responge o barduideh  Edkbon
of the demultiplexer. For example check
: : RLARM GENERATIOR
that the AIS alarm is on with AIS 2 ERR0R AT [ BIT 3 ESINGLE
. g [
(zeros) IN 512 and off with AIS 3 {zeros) RIS
IN 512 . R o u]

You may check the generation of remote
alarm with the STATUS indicators.

.

A
-
%

B RENOTE ALARM .

N
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Example 2

For Multiplexers which generate remote and block errors you may check that
the Remote End Block Error signal is produced when the input CRC bits
are errored. When a CRC check detects errors, the E bits (REBE bits) are
changed from 1 to 0. The REBE return path test counts the E bits.

EE
e .
g &
§E
mi2 R
o pu——. 4 y—
O (P ooo
2 Mb/s
MUX
» e
Press (SETTINGS). o

Select

b’ HOEE
T -
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Set up ithe test conditions.

APPLISATION f2Mnss FRAKE SIMULATE)

. . ] IMTERFRCE [ TERNARY ] LINECODE { HDBI 3

nghlig}lt TEST FRANE (6,704} { CRS,CRC4 MFA ]
TEST

Select CRC BITS ERROR MODE ¢ BURST

BURST LENBTH

BLARM SENERRTION [ OFF

STAYTUS:

Select the ERROR MODE and ERROR
RATE for the test.

RPPLICATION [2Mb/s FRAME SIMULATE]

INTERFACE [ TERNRRY ] LIRECODE [ HDBS ]

FRAME (B.706) { CAS,CRCS MFR ]
TEST { CRC BITS 1
ERROR MOBE [ CONTINUDUS 1
ERROR RATE [ NI 1000 1
= [DOOER

ALARM GENERATION [ OFF 1
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Press (RESULTS ).

Selact :

RESULYS £ BER MEASUREMENTS }
DISPLAY { BRSIC ERROR 3

i1 1 NN

Press (START / STOP}.

RESULTS { BER MEASUREMENTS )
DISPLAY [ BASIC ERROR 1

Check that Remote End Block Errors are TEST PERIGD [ mAnuAL ]

being generated. sToRAcE [ oFF 1
ERRORS 156
EFS 0

CURRENT ER 1.0B0E-O1
RVERAGE ER 1.080E-DI!

ELAPSED TinE 00 QOh COm Dis
STATUS:
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To Test Network Equipment Synchronization Criteria

You may generate errors in the 2 Mbit/s frame and multi-frame words to
check network equipment synchronization criteria. The sync loss and regain
thresholds are given in the previous Mux and Demux testing examples. The
following example shows a CRC multi-frame test of a Line Terminal Equipment
(LTE) or Digital Cross Connect (DCC), similar tests may be used for frame
syne and for CAS multi-frame.

Z Mb/s Z Mb/s
LTE/RCC

%

f

A 4
h 4
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Press (SETTINGS ).

Select

Set up the test conditions.

Highlight TEST

Select the alignment signal you want to
check. In this example the CRC
multi-frame alignment signal word.

Select the ERROR MODE and ERROR
RATE for the threshold you want to
check.

APPLICATION

TEST
ERROR MOBE
ERROR RATE

ALARM SENERRTION
STATUS:

RPPLICAYTION [2Mh/s FRAME SINULRTE]
INTERFRCE { TERNARY ] LINECODE { HDEBS ]
FREBME (5.704) { CRC¢ MFM 3

L L w nERs LoRn )
¢ CONTINUGUS )
[ OFF 3

i OFF 1

TEST
ERROR MOZE
ERROR RRATE

ALARM SENERATION
STRTUS:

RPPLICATION Lamk/s FRAME SIMULRTEZ
INTERFACE [ TERNRRY I LINELOBE [ HDSS
FRAME (G.7084) [ GRE4 #Fm 3

—

CRL MFRS WORD 3
CONTINUOUS 1
LUEE FRAME TVHD]

f OFF 1
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Check that the LTE / DCC correctly generates AIS and REMOTE ALARM

Z Mb/s 2 Mh/s {REMOTE

EULS;RAME €3 REIOTE MRARS AL
LA

LOSE

B SYNC LIE/DCG

v

i

AlS

FM S¥NC LTE/DCC

4
k4

)
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To Check an X.50/X.58 Channel on Both Sides of a Multiplexer

An X.50 or X.58 sub rate test pattern may be generated in a 64kbit/s or
2Mbit/s signal and errors measured at 64kbit/s or 2Mbit/s test points. The
following example shows a demux test using two instruments. The X.50 sub
rate test pattern is generated in a 2 Mbit/s signal and the error measurements

made on the demultiplexed output.

MUX

64 kbis

Ly

To Generate the Test Patiern

Set up the transmitting instrument.
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Press {SETTINGS }.

Select

This example uses X.50 div 2.

Highlight BEARER RATE ]

select Bdk ;
This example uses 2 Mbit/s.

Highlight DISPLAY

Select 1

Set the bearer parameters.

Select the BEARER TIMESLOT.

You now need to set the sub-rate
parameters.
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Highlight SUB RATE STRUCTURE
T and select the structure you want.

and

APPLISATION

APPLICRTICN

[ SUB RATE 1

BERRER RATE
SUB RATE STRUCTURE

i 2Mbrs
I %, 80 div 2

STRTUS:

DIE

DISPLAY

IMTERFACE [ TERNARY J LINE [ HDBEZ }
FRAME (8. 7043 e MEN 1
THROUGH MODE ¥ b
TH CLOCK SOURCE INTERNAL ]
BERRER TIMESL(, [ 1]

RPPLICRTIQN i SUB RATE ]
BERRER RATE I 2He/s 1
SUB RATE STRUCTURE { %.80 div 2 1
DISPLAY { BERRER $gY-uP 1
INTERFACE [ TERNARY ] LINECODE { HDEY I
FRAME (&.704} [ CRL4 MFK 3
THROUSH MODE [ OFF I
TX CLOCK SOURCE [ INTERNAL 3
BEARER TIMESLCT [ g1




Highlight DISPLAY

Select

Set the sub rate parameters

Highlight
PATTERN

Select the pattern you want to send in the

customer circuit {sub rate).

Highlight
CHANNEL AND RATE

Select the SUB RATE CHANNEL.

APPLICATION

[ $UB RATE 1

BEBRER RATE

SUB RATE STRUCTURE

BESPLAY

[ 1€
X80 div 2

INTERFRCE [ TERNARY 1 LINEC { HBE3 ]
FRAME (&,T08) L e 1
THROUGH MORE 1
TX CLOCK SOURCE 1
BERRER YIMESLOT 11
STRTUS:

APPLICRTION [ SUB RRATE 1
BERRER RRTE [ 2Mb/ls 1
SUB RATE STRUCTURE [ ¥.50 div 2 1

DISPLAY [ SUE RATE SEY-UP}
PATTERN { 16 BIT HORD 1
£F1001010F 11100007
CHRNNEL AMD RATE { 140§ 1 2.4kb/s
MAPPING 1o~ LW
21 = L.
4l = LW
Bl = L..w

DESELECTER QCYETS

ERROR ALE

{ FOGQ00ad 1
{ BIY ) { SINGLE}

You can select your own sub rate mapping see chapter 2.

You can also select X.50 div 2 FAS bits, X.50 div 3 FAS bit A, and

X.58 service octet content, see chapter 2.
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To Measure Errors at 64kbit/s or 2Mbit/s Mcenitor Points

Set up the receiving instrument.

Press (SETTINGS).

Select

APPLICATION

TORES HOFE
-

Highlight BEARER RAT
APPLICATION [ SUB RATE b
. . BERRER RRTE
Select the rate at the monitor point. SUP RATE STRUCTURE [ Xo50 a@ivz = 1
BISPLAY [ SUB RATE SET-uP1
PATTERN [ 16 BIT WORD 1
You need to set both the bearer and the [F100:1010F (1100001
. CHANNEL BND RATE [ 1404 ] 2.4kkss
sub-rate parameters as you did for the I C
{ransmitting instrument. BT neekenresaenennne
Bl ~ sai®anrcrnuenancnaan
DESELECTED QUTETS L FOO00000 3
ERROR RDZ { BIT 1 [ SINGLE]
£TATUS:
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Press (RESULTS }.

Select

If you want to store the results or display
them as graphs, set a STORAGE
resolution.

Set the TEST PERIOD you want and
press (START/STOF)

Highlight DISPLAY

All errors are measured.
Select what you want to display.

RESULTS L BER MERSUREMENTS 1
BisPLAY i ERSIL EFROR 3
TESY PERIOR [ SINGLE I [ USER PROGRAR 2
2} [ HOURS 3
STORARGE i aFF 3
ERRORS 3
EFS 200
CURRENT ER 0
AVERAGE ER 6. 18BE-(08
ELAPSED TIME QO0d O0h 03m 22s

STRTUS:

b

RESULTS { BER MERSUREMENTS

3
BISPLARY { e 3L RMHALYEIC 1NN ¥

TEST PERIOD { SINGBLE 1} [ USER PROBRAA ]
{ 2] { HOURS 1
1

STORAGE { OFF
6.821 fixed thresholds used
UNAVAILABILITY 1= G. 00000%
ERRURED SECONDS =3 1.47783%
SEYERELY ERRORED SECS o €. 000007
BEGRADED MINUTES 1 25. 00000%

LTHER 6. 158E~06

STATUS:
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To Test Speech Quality {(A/D, D/A Performance)

The A/D and D/A performance is checked by using a TIMS on the 64 kbit/s
side and the telecom analyzer as a drop and insert interface on the 2 Mbit/s
side.

ae L0 0w (e OTee T4 D Do Sd Oooe

i

MUX

64 kb/s &4 kbis T T

i 2 Mb/s

Example A/D Test
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Press (SETTINGS ).
RAPPLICATIOH

Select

MHERE
L ekrmnebmelee]

o APPLICATION { 2Mk/s EXTERNAL BRI I

Set up the test conditions.
INTERFACE [ TERNARY 3 LINECODE [ HDB3 }
FRANE (8.704) { CAS,CRC4 MFM I
s THROUSH MOBE [ OFF ]
H1gh}1gh*{‘, TX CLOCK SGURCE [ INTERNAL 3

EXTERNAL DROP & INSERT
INSERT TO TIMESLOT {211}
DROP FROM TIMESLOT [o1

EXTERNAL DROP & INSERT

Select

. . RPFLICATION { 2Mbrss EXTERNAL D&I ]
Highlight

go g O S O INTERFRLE [ TERNARRY 3 LINECODE [ HDE3 1
FRAME (&, T84 { €&/S,CRC4 MFM 1
DROP FROM TIMESLOT THROUGH HODE ¢ oFf ]
TH CLOCK SOURCE { INTERNAL k]
4 3 EXTERNAL, DRGP % INSERT I 6008 RUDIG b

Select the timeslot being tested. INSERT To TINESLBT | fo13 % bR

DROP FROM TIMESLOT  IORZ

SPEAKER ¢ MICROPHOGNE f OFF ]

STATUS:
[ECRERLE

I
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To Test Timeslot Switching Capability with Input Level Variation

You may generate a tone with selectable level and frequency for insertion

into one or more timeslots. You may measure the level and frequency of the
received tone in any one timeslot. Quick checks of line cards can be made using
the coder offset and peak codes measurement. The following example shows a
level test for a link sharing, voice actuated switching system.

Bl
|
o
i

5]
[
[
) io LOLOBOO000D
£ T LELEHH
1 @ i

J

& @0 0m
[

5
B
g

‘O
Ol
5
OE
)
3
6]

VOICE
Y ACTIVATED
SWITCH
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Press (SETTINGS )

Select

Set the interface for the system being
tested.

Highlight Tx

Select the test timeslot

Highlight
TONE FREQUENCY / LEVEL

Select the test tone

APPLICATION

HORE
-

APPLICRTION [ TOKES 3

INTERFRCE [ TERNARY ] LIMECORE [ HDE3 }
FRAME (5.704) i CRE4 MFM 1

TH CLGCK SOURCE [ IMTERNAL 1

TONE FREQUENCY / LEVEL [ 1008H2]IL 0dBm0]
Rx TIMESLOT £ 13

Tx L Favsllersncnonnmnnrasmananssarsoas 3

Curser Bn Tineslor %04

Randuidth E4kb/S

SPERKER { GFF 3

STATUS;

APPLICRTION I TONES 1

INTERFREE [ TERMRRY } LINECODE { HRE3 ]
FRAME (6.T04) { CRC# NFh ]
Td CLOCK SQURCE { INTERHNAL ]

TONE FREQUENCY / LEVEL [MIEDECFRE 0d3m]

Rx TIMESLOT t 113
T

X L Fuuu®iuiurveusuusnnvassnnnnnnnaa

3 131
Bandwidth Gakb/s

SPERKER [ OFF 3

STATUS:
ETX
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Highlight
TONE FREQUENCY / LEVEL [1008Hz]

RPPLICATION

[ TOnEs

1

T¥ CLOCK SBURCE

INTERFACE { TERNARY I LINECOUDE [ HDBZ }
FRAKE (B.7043 ki

L CRC4 MFN

INTERNAL

i
TONE FREQUENCY » LEVEL { 1008Kz3[-3B<Em0]
[

1

Rx TIMESLOY 1]
to vary the level Tx Ea%’:‘*l ...... :‘211
through the switching points. Banduidsh  64kbrs
SPERKER [ GFF H

STRTLES:
i

To Make Analog Measurements on Digital Channels.

You may generate a tone and insert it into any number of 64 kbit/s timeslots
in a 2 Mbit/s stream. You may measure the received level frequency and code
offset in a selected timeslot. The following example shows a demux/mux

loopback test,
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Set the level and frequency of the tone
and select the timeslots as for the previous
example “To Test Timeslot Switching
Capability with Input Level Variation”.

Press (RESULTS)

Select

Real time data service Installation

RESULTS

{ BER MERSUREMENTS
DISPLAY

TEST PERIGD [ MANUAL

STORAGE [ OFF ]
TONE FREQUENCY

1088 Mz
TONE LEVEL

~15.0 d8md
CODER OFFSET

MAX POSITIVE
MRX NEGRTIVE

Q
+7%
-79

ELAPSED TIME

o0m 00s

Services to be used for real time data and in particular for LAN
interconnection may have a maximum round trip delay specification. If
excessive delays occur due to the number of devices {for example digital cross
connect switches) used, the circuit may need to be re-configured.

Telecom Testing 3-35




To Measure Round trip Delay.
Sources of delay may be identified by looping back at different points in the

network.

b CUSTOMER PREMISES -

LYE

Y A
Y
./

e EXCHANGE e

DIGITAL
CRCSS CONNELT
WTE SWITCH IL.TE

I~ CusToMER PREMSES —

»

L7E

¥y A
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Press [SETTINGS).

Select

Set up the test conditions.

Highlight PATTERN

Select

Transmit the patiern over all timesiots to
reduce the test time.

Press (FESULTS)

resolution of the round trip delay result is
automatically selected.

APPLICATION

APPLICATION { 2Mbrs i

INTERFACE [ TERNARY 1 LINECODE [ HDE3 1
FREME (6.704} { CAS,CRC4 NWFNM 3
THROUGH MODE { OFF 3

H

T LLECK SOURCE { INTERMNARL

PATTERN
RECEIVE TIMESLOT ER TX 3
T IFMe s vanncsus o gl o v onaansninsan 3
T T3
Banduidth  64kbss

F
{ BIT 1 [SINSLE}

1% ERS ST L1t 'R THOEE
-

RESULTS { BER MERSUREMENTS H
DISPLRY NS

TEST PERIOD [ SINGLE { USER PROGRAY

tai0) [ SECONDS

[P

STORAGE I OFF

RX FREQUENCY
R¥ FREQUENCY OFFSET
ROURD TRIP DELRY

2U4B000 Hz
+0 ppm
812 ns

ELAPSER TIME Q0m 07

STRTUS:
£
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To Loopback Using NFAS Codes

The spare national (Sa) bits in the CRC4 NFAS word (bits 4 to 8 of timeslot 0
in each of the odd numbered frames) may be used for various purposes. An 8
bit word, one of the bit positions in each of the 8 odd numbered frames, may
be used to set up loopbacks.

You may select an § bit code in one bit position of the NFAS word.

You may also select 5 bits to be bits 4 to 8 in every NFAS word. This selection
is only necessary if your system uses more than one of the spare bits or if you
want to change the alternative to the 8 bit code between all 1’s and all 0's.

You may switch between the selected code word and a selected fixed bit in the
chosen bit position (4 to 8) by selecting SEND or HOLD on the display.

Press (OTHER]
; FUNCTION
Select $i BITS
NON-CRUS FRAME [ 3
LRC4 FRAME E-BITS (FRM 13,15) [ I} i
$a BITS
NFRS FRAME T/S-0 BITS 4-% £ o111 3
CRC4 FRAME CODEWORD.. [ o1iti1113 3

.« INTO NFRS FRRME BIT [%3 [ HOLD 3
TRS MFM BITS

T/S-16 FRANE-Q BITS 4,7,8 { 1i1 3
RBLD BITS I aier ]

R e
Ll .14

STRTEEY

AETTING
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Highlight
BITS 4-8

BITS NFAS FRAME T/S-0

Use and - to set
the normal NFAS word you want. In this
example bits 4 to 8§ are set to 10101,

You will now have this word as bits
4 to 8 of your odd numbered frames.
The 8 bit code in bit 4 will be all 1’s,
This is what will be transmitted
while [HOLD] is displayed.

Highlight . . INTO NFAS FRAME BIT

Select the bit you want to send your
loopeode in. In this example, bit 4.

CRC4 FRAME E-BITS (FRM 13,18 [ i1

$a BITS

STRTUS:

FUNCTIGN { 2Me/s To5m0315 BITS]
$1i BITS
HOH-CRC4 FRAME 1 1

]

NFAS FRAME T/S-0 BITS 4-8 EOIDIOf 3
CRC4 FRAME CODEWORD. . foli1risii o}y
.. INTO HFAS FRAME BIT {41 { HOL®

TAS MFM BITS
T/8~1% FRAME-O BITS 5,7,% [oe1s b}
ARCH BITS £ 210 3

NON=CRC4 FRAME 1
GREG ERAME E-BITS {(FRM 138,153 [ 1!

$a BiYS
NFA$ ERAME T/S-0 BIT8 4-8 { 16101
CRC4 FRAME CODEWORD.. £ 13133811
++ INTQ NFAS FRAME BIT M3 ¢ HOLD
CAS nFH BITS
t/gw16 FRAME-Q BITS 5,7,8 [ 122
ARCH BIYS [ toi0

]
L]

1

FRAME BITS

4 5 6 7 8
1 1 0 1 0 1
3 i 0 1 0 1
5 1 0 1 0 1
7 1 0 1 0 1
9 i 0 1 0 1
i1 i 0 1 G 1
13 1 0 1 0 1
15 1 0 1 0 1

FURCTION I &Mb/s TAS-0%16 BITS]

8i BITS
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Highlight CRC4 FRAME CODEWORD

Select the loopcode you want to send in
the selected bit.In this example 11011110.

. INTO NFAS FRAME BIT

Select
selected bits.

to send the loopcode in the

You will now have this word as bit
4 of your odd numbered frames.
This is what will be transmitted
while [SEND] is displayed.
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FURCTION [ 2Me/s T/S~016 B1T6]

&1 BITS
NON-CRC4 FRAME [
CRC# FRAME E-BITS (FRM 13,1%) [ 11

cAS nFM BITS
T/S-16 FRAME-O BiT5 4,7,8 {1l

STRTUS:

§a BITS
KFRS FRAME T/S-0 BITS 4-8 {16101
CRC4 FRRME CODEWORD.. L o1i0111:@ 1

++ INTC NFAS FRAME 1t £43 £ KOLE )

RBCD BITS { 1510

]
1

1
1

CRS nFH RBITS

M -

FURCTION I 2Mb/s T/S-D316 BITH]
Si BITS
HON~LRC4 FRAME [ i
CRC4 FREME E~BITS (FRM 13,1F) [ 11 b
Sz BITS
HFAS FRRME T/8-0 BITS 4-8 [ ip10% 3
CRC4 FRRME COREWORD. ., 119111318

. INTO NFAS FRAME BIT 4

T/5~16 FRAME~D BITS 5,7:8 t o111
ABCE BITS L o1g1g
ETATUS:

1
1

FRAME BITS

4 5 ] 7
1 1 0 i 0
3 1 0 1 0
5 i 0 1 0
7 1 0 1 0
9 1 0 1 0
11 1 0 1 0
13 1 0 1 0
15 0 0 1 0

[ U O I W U




Bringing Into Service (BIS) M.2100 Testing

The test set has provision for making M.2100 tests and with option 210, for
making M.2110 and M.2120 tests.

M.2100 Testing

For M.2100 in-service monitoring {(FAS based), counts of errored seconds (ES),
severely errored seconds {SES) and availability are provided for both the Rx
and Tx directions.

For M.2100 out-of-service (bring into service, BIS) monitoring (FAS and
payload based), counts of errored seconds (ES), severely errored seconds (SES)
and availability are provided for the Rx direction.

More detailed information is provided in the specifications in this manual.
To Tun a test proceed as follows:

Check that the thresholds are set as required for the test
Use (QTHER),

the current selection and select new values if required.

Press
Select !
Highlight DISPLAY -

Select M.21XX ANALYSIS
Highlight TEST PERIOD

M.2110 and M.2120 Testing

Option 210 of the test set provides the capability of M.2110 (in-service
monitoring) and M.2120 (Bring into Service testing).

To run a test proceed as follows:

Check that the thresholds and, for M.2120, the TR2 factor are set as
required for the test.
Thresholds and the M.2120 TR2 factor (which modifies the TR2 limits)
are selectable. For M.2120 the TR2 limits are the BIS objective multiplied
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TR2 factor. Use (QTHER), ANALYSIS TYPE
_: to display the current threshold and TR2 factor selections.
Select new values if required.

Press (RESULTS).
Select |
Highlight DISPLAY

Select M.21XX ANALYSIS.
Highlight DISPLAY [M.21XX ANALYSIS

Selec o

Highlight PATH ALLOCATION [ . 1 and set the path allocation for the
path being tested. The setting of Path Allocation Percentages is used to
derive the S1 and S2 limits used in M.2120 tests and the TRI and TR2
limits used in M.2110 tests,

Highlight TEST PERIOD

Druring M.2120 tests, WAIT is displayed until the test has been completed. On
completion either PASS or FAIL is displayed.

and select the test period you want.
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In Service Testing and Troubleshooting

To Monitor error performance.

When an error measurement is made, all error types are recorded. You chose
how you want to display them during and after the test. If you want to
display the result as 2 graph you need to select a storage resolution before you
start the test. The selection of storage may cause previously stored results to
be lost, see “To Set Up For Storage of Results” in chapter 2 and “General
Specifications” “Storage” in chapter 6.

To Investigate infrequent alarm and error bursts

This example shows two of the most useful ways of displaying the results of
this type of fest.

b~ cusToMER PREMSES

MUX LTE

b EXCHANGE 1
DIGITAL
CROSS SONNEET
LTE SWITCH LTE

Y A

)

' =@ a
‘m = §
2 =5 ° F custodER PREMISES
& ] B
jri) LIE MUX

Y A
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This test may be made at any monitor point in the network.

Press (SETTINGS).

Set up the test conditions.
Highlight PATTERN

Select

Press (RESULTS).

Select
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APFLICATION

[ 2iprs

INTERFACE [ TERNARY j LINECODE [ HOB2
[ CAS MF%
[ OFF

[ INTERNAL

FRAME (G.704)
THROUGH MODE
TR CLOCK SOURCE

PATTERM

..........

...........

bt s

4

ALARM GENERATION [
ERROR RDD
SYRTUS:

RESULTS { BER MERSUREMENTS
DISPLRY




For graphs of error count and alarms /
time,

Highlight STORAGE °

Select the resolution you want.

If the trouble scan shows events that you

want to investigate, use {GRAPHS ).

Use
(=0}, and ZOOM IN/OUT to display the
events of interest.

The graph controls are described in
chapter 4.

[

RESULYS [ BER MEFSUREMENTS
DISPLAY T TROUBLE SCHN k

TEST PERIDD [ MANUAL 1

sToRAcE
NGO TROUBLE

ELAPSES TIME OCg 00h (0m 23s

STRTUS:

RESULTS [ BER MEASURENENTS 1
DISPLAY £ TFULELE  Zifili

TEST PERIOE [ MBNUAL 3

STORRGE [ OFF 1
BIT CObE FRAME
58 1558 ah

£LAPSED TIME 00d 0Ok 22m 03

STATUS:
EAEIL
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To Isolate the source of errors :

To Find an ldle Timeslot or to look for Stuck Bits (CAS)

Information about which timeslots are in use and which are idle is contained
in the CAS signaling bits in timeslot 16. The Telecom Analyzer shows these
signaling bits and the timeslots to which they relate.

F cUSTOMER PREMSES —
FLX LTE

: )

e ZXCARNGE e

DIGIT AL
LROSS CONNECT
LK SWITLH LTE

Y A

)

|- customER PREMsES |
LTE MUY

¥ A
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Press (RESULTS ).

Highlight DISPLAY

Highlight
DISPLAY SIGNALING

Select

RESULTS

RESULTS
DISPLAY

[ TIMESLOT MONITOR b3
[o1}

RESULTS
BISPLAY

{ TIMESLOT MONITOR
{ SISNRLING

SIHELE
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The timeslot 16 signaling bits relating to
RESULTS [ TIMESLOT HQHITOR b
I

each timeslot are displayed. DISPLAY [ SIGHALING )
Timeslovs 1-15,17-31 signaling biss

ABCD ABCD ASLD RBCD
01 o 09 010t 17 DG #5 0103
02 0161 10 0161 18 Q16t 26 0103
03 o101 11 0104 1% £101 27 3103
04 0101 12 9101 20 0108 258 H103
85 810 1z 0101 21 o10t 29 Gi0%
86 0103 14 0101 22 010t 38 o10%
o7 0103 15 0101 23 0101 81 &:gr
o8 0103 24 0i01

SPEAKER [ OFF ]

STRTUS:

L

To Isolate a Wideband, or Single Timeslot, Error Source

You may make an error measurement on unused timesiots, leaving the other
timeslots in service. Tests may be made, with a single analyzer, in each
direction from a digital cross connect switch to discover on which side the error
source is located. The error source may be further isolated by looping the
channel at intermediate points on the bad side.

DiGIT AL
CROSS CONNECT
SWITCH L —
18~ |
——n v v o wa o 10 - § ;
N
— [~ e o = m g _j |
2 J——
:
PRES OLTETS TMESLOTS
Iy o Ll
TIMESLOTS T11Z213 7 we 3% FR8S OCTETS
[ |
&
Ho
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Press (SETTINGS)-

Set up the test conditions.

Highlight THROUGH MODE |

Select ‘

Select the test pattern and timeslots,
switch the timeslots into the Telecom
Analyzer, loop the channels at the far end

and press (START STOF).
Press (RESULTS ]

Select i
All error types are recorded. You may
change the form that you want to display
them in during the measurement. I in
ith DISPLAY

| to see which type of error

: and select that type of
error to display the rate,

APFLICATION

{ 2hk/s ]

INTERFACE
FRAME (G.704
THROUGH MODE

PATTERN

RECEIVE TIMESLOT

[ TERNARRY ] LINECODE [ HDBE3 ]
) [ CARS MFNM

RESULYS [ BER MEASUREMENTS b
DLSPLAY
TEST PERIOD [ MANUAL ]
S$TORRSE ¢ per 3
BIT CODE FRAME
58 1588 85

$TRTUS:

ELAPSED TIME GO¢ Q0h 22m 03e
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’

Alternatively, you may use another analyzer at monitor points down the line to
see where errors occur,

[
3]

EmiEn
g @

'g] M u

O

<

BIGITAL
CROS3 TONNECT
SWiTCH LTE

ol geg

b CUSTOMER PREMSES -]

LTE MLIX

Y A
I
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Troubleshooting data from packet-type signaling protocols.

For example #7 signaling.

In this example data from timeslot 16 is routed to a protocol analyzer. The
Telecom Analyzer external drop and insert is used for the interface between the
protocol analyzer and the 2Mbit/s signal. Note that up to 6 timeslots may be
dropped to a protocol analyzer for further analysis on, for example, X.25 or
frame relay data.

HP 48524
PROTOIOL ANALYZER

{
E SRR
i =) PR
g B8
= B =
=@ ®
QL GO
PHGIT AL,
CROSS CONNECT
SWITCH
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Press (SETTINGS).

Select

Set up the test conditions.

Highlight
EXTERNAL DROP & INSERT

Select

Highlight
DROP FROM TIMESLOT

Select the timeslot to be analyzed.
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APPLICRTION

1

RBPPLICRTIGKR [ 2Mor/s EXTERNRL Dl
INTERFACE { TERNRRY ] LINECODE [ HD23
FRAME (6,704} [ CRE MFHM
THROUGH MODE [ OFF

T¥ GLOCK SOURCE E INTERNAL
EXTERMAL DROP & INSERY

INSERT TQ TIMESLOT
DROP FROM TIMESLOT

{ oFF 3

1
1

1
1

AFPLICARTION { 2Mb/s EXTERMNAL B&l
INTERFRCE I TERNARY 3 LINECODE [ HDB3
FRAME (. 704 L CRS MFM
THROUGH TONE [ QF$

TH CLOCK $OURCE [ TRTERNAL

EXTERNAL DROP & INSERT [ DARTRCOM
INGERT TO TIMESLOT  [QL) { OFF ]
DROP FROM TiMESLOT  [OHI

SPERKER / MICROPHONE [ GFF ]




CRC4 Network Performance Evaluation From One Location.

Data transmission quality is indicated by % errored seconds. A good estimate
of % errored seconds may be made from CRC block errors.

Go Path Errors

A CRC error detected at the far end causes the returned E bits to be changed
to 0 from 1. The E bits are counted and shown as Remote End Block Errors
(REBE). REBE indicates the quality of the go path.

Return Path Errors
CRC errors are measured directly at the local end. CRC errors indicate the
quality of the return path.

Two tests may be made at an intermediate point in the network, one

in each direction, to estimate the overall quality of service or to isolate a source
of errors.
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F CUSTOMER PREMSES ~|

]

MUY LTE

"

e EXCHANGE ]

DIGT AL
CROSS CONNECT
LTE SWITCH LTE

D

b cusTomeR PREMSES ~

LTE MiJX
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RPPLICATICN

Press (SETTINGS).

Select

B ORE
-

Set up the test conditions.
APPLICATION { 2Hb/s 1

INTERFACE £ TERNRRY ] LINECODE [ HIBRS ]

Highlight T
FRAME (G.704) |

T® CLOCK SOURCE f INTERI

PATTERN L LIVE

Select

STRTUS:

Press (RESULTS ).

Select |

RESULTS [ BER MERSUREMENTS 3
BISPLAY

% ERRORED SECONDS gives a good
indication of the bhit error performance
when measuring iow rate remote end
block errors.

For another indication, error free seconds

select,
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Highlight
DISPLAY G.821 ANALYSIS &

RESULTS [ BER MEASUREMENTS 1
DISPLAY [ BASIC ERROR ) [N

TEST PERIOD [ MANURL )

STORRGE £ OFF 1
ERRORS N
EFS cves
CURRENT ER e e o
RVERAGE ER e

ELAPSED TINE 004 0Ok D4r i5s

STRTUS

Press GERT7SToR) P D G I
G N G I
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To Monitor ISDN Error Performance Data in the CRC4 NFAS Word.

The spare national (Sa) bits in the CRC4 NFAS word may be used to carry
ISDN error performance information. This information, for example severely
errored seconds or degraded minutes is carried in bits 4 to 7 of the NFAS word.

Press (RESULTS).

Select

RESULTS
DISPLAY { EATR {1}

Highlight DISPLAY
‘ RESULTS { TIMESLOT MONITCR 1
DIGPLAY {MONOSTABLE]

Select
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Highlight DISPLAY [ NFAS ]

For regular display update, select

To register the first oceurrence of change
in any one of the bits in one frame, select

For further analysis, use remote control to

record each occurrence and reset.
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RESULTS
DISPLRY

[ TINESLET MONITOR 1
L NEAS 1

FRM T/8=3
1 0191613
3 01010144
5 1019114
T 01010144
¢ 11010181

11 11010143

12 11010142

15 11010141

LRTCH EYENT {

tUse RESEY

EVENT TIME

HISTORY keyu to clear)

LT E i

ey




To Monitor VF Traffic in Channels

DIGITAL r'y
CROSS CONNELT
SWITCH

64 kbis

Z Mb/s
MONITOR 20NT
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Press {SETTINGS).

Select

Set up the test conditions.

Highlight
EXTERNAL DROP & INSERT

Select

Highlight
DROP FROM TIMESLOT :

Select the timeslot to be analyzed.
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APPLICAYION

APPLICATION [ 2Mb/s EXTERNAL D&I ]

INTERFRACE { TERNARY ] LINECODE [ HRR2 ]
FRAME {G.704) £ CRS MFR 1
THROUSH MODE

T® CLOCK $QURCE

L OFF 1
[ INTERNAL 1

EXTERNAL DROP & INSERT
FHSERY TO TIiMESLOT
DROP FROM TIMESLOT

SPERKER ~/ ¥
$TATUS:

3]

APPLICATION [ 2Mo/s ENTERNAL D&I ]
INTERFRCE [ TERNARY 1 LINECODE [ HD33 )
FRAME (6.7043 [ tA% MFH ]
THROUGH MODE L ooey ]
TX CLOCK SOURCE { INTERNAL 1
EXTERRAL DROF & INSERYT [ JATACON ]
INSERT TO TIMESLQY [01) { OFF 1

BROP FROM TIMESLOT  [ofd

SPEAKER / MICROPHONE { OFF 1




To Monitor Sub-rate Frame and Data Bits

To monitor sub-rate data bits

If a sub-rate, user channel, loopback test fails, you may want to display the
data in the channel. The returned data may give an indication of the cause of
the trouble. You can look for data being returned, bit shifts or logic inversion

at different points in the network,

You need to select the BEARER SET-UP and the SUB RATE SET-UP.

Press (SETTINGS}

Highlight DISPLAY [ 1.

RPPLICRTION

DisPLAY

FRAME (6. 704)
THROUBH MODE
X CLOCK SCGURCE

BERRER TIMESLO,

APPLICATION { SUB RARTE I
BERRER RATE [ 2Mb/s
$U¥ RATE STRUCTURE { K. 58

INTERFACE [ TERNARY ] LI
L

3
INTERNRL

[ 11
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Set the bearer parameters

Select the BEARER TIMESLOT.

Highlight DISPLAY

Select

Set the sub rate parameters

Highlight
CHANNEL AND RATE

Select the SUB RATE CHANNEL.
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APPLICATION [ SUE RATE 1
BERRER RATE [ 2Mbrs 1
$UB RRTE STRUCTURE [ X.58 )
BISPLAY [ BERRER SET-UP ]
INTERFACE { TERHARY ] LINECODE [ HDES ]
FRAME {5.704) { HO HFH 3
THROUBH MODE L OFF ]
TX CLOCK SOURCE [ INTERNAL b]
BEARER TIMESLOT I B3

APPLICATION

£

SUB RATE b

BEARER RATE
SUF RRTE STRUCTURE
RISPLAY

FRAME (G.704}
THROUGH MODE
TX CLOCK SOURCE

BEARER TIMESLCT

INTERFACE [ TERNARY J LinfC
Lo

L 2Mpr's
{ ®.358

APPLICATION

SUB RRTE b

BERRER RATE
SUE RATE STRUCTURE
DISPLRY

PATTERN

CHRNNEL AND RATE

HAPPING o
20

4
9

DESELECTED OCTETS
ERRGR pIE
STATUS:

EEEF

i 2Mbrs b
{ ¥.58 )
{ SUB RATE SET-uP)
L
3

2~15-1 1
a: 2. 4k/S

M rsasnomannanannar
srarra s ir e
seBersansananna®auans

Nhsse st e e eeaaaats

[1sii11y 1

L BIT } [ SINGLE]




Press (RESULTS)

Select

Highlight DISPLAY

Select

Highlight OCTET

Select the octet you want to display.

You display octets of the sub rate user
channel. For exampie, if the sub rate user
channel selected is channel 1 (2.4kb/s),
octet 1 shows the data in byte 1, octet 2
shows the data in byte 27 and octet 3
shows the data in byte 54.

RESULTS

RESULTS
DISPLAY

{ SUE RATE MONITOR 3
{ BRTA 1 CCTET [ b

STRTUS:

11601010
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To monitor sub-rate framing

If a trouble scan shows sub-rate frame errors, you may want to display the

sub-rate framing bits.

Press (SETTINGS ).

Select

Highlight DISPLAY

Select

Set the bearer parameters

Select the BEARER TIMESLOT.
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APPLICATION

RPPLICAY 0N [ SUB RATE 1
BERRER RATE { 2hbrs hi
SUE RATE SYRYLTURE { ¥.58 }
BISPLAY

INTERFACE [ TERNARY ] LINE
FRAME {8,704} {
THROUSGH MORE
TH CLOCK SGURCE

BEARER TIMESLO

APPLICATION { SUB RATE 1
BEARER RATE [ 2Mb/s 3
SUB RRTE STRUCTURE i %.58 )
DISPLAY [ BEARER SET-UP
INTERFACE I TERMRRY ] LINECODE { HDB3 )
ERANE 16, 704) [ MO mFH 3
THROUGH MODE [ OFF 3
TX CLOOK SOURCE [ INTERMAL 3
BERRER TIMESLOT I B2

STATUS:

i i

b




Press {RESULTS ).

Selec

Highlight DISPLAY

Select ]

Highlight DISPLAY [ FAS ]

display FAS byte 42.

RESVLTS

RESULTS £ SU2 RATE MONITOR
RisFLAY t FRS

K.58 FAS gotet 4]

10100000

STRTUS:
31
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To Run a User Protoco!l in a Circuit

If you need to test a user channel with a particular protocol, you may insert
a sub rate pattern from an external source (for example from a protocol
analyzer) into a 64 kbit/s bearer or a 2 Mbit/s data stream and drop the
returned sub rate pattern for analysis.

Press (SETTINGS). APPLICATION

Select

Highlight DISPLAY

APPLICATION [ SUB RRTE i

BEARER RATE { 2Mbrs
SUB RATE STRUCTURE { %.58
DISPLRAY

Select

INTERFRCE [ TERNARY 1 LINE
FREME (8.704) L
THROUGH MODE ¥

¥X CLOCK SOURCE INTERNAL

BEARER TIMESLY

{ 13

3-66 Telecom Testing




Set the bearer parameters. To maintain
- APPLICATIGON { S4B RATE 1
service on the other sub rate channels, set Py -
BERRER RATE £
the THROUGH MODE to ON. SUB RATE STRUCTURE { %.58 3
BISPLAY { BERRER SET-UP 1
INTERFACE ¢ TERNARRY 1 LINMECODE [ HDBEZ ]
FRRME (5.704] I HQ MFM 1
THROUSGH MODE t o 1
Select the BEARER TIMESLOT.
BERRER TIMESLOT I3 1
STRTUS:
MECREAZEIMTIL - —

Highlight DISPLAY |

RPPLICATION t suUB RAYE 2
BEARER RATE t 2Mbrs b

Select SUB RATE STRUCTURE [ H.58 }
BISPLAY

INTERFRCE [ TERNRRY ] LINEC f HDB3 ]
FRAME (5.7041 IN 1
THROUAE MODE 1

REARER TIMESLOT
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Highlight PATTERN

Select

Highlight CHANNEL AND RATE

Select the SUB RATE CHANNEL.

Conrnect the protocol analyzer to the DATACOM port on the side of the tester.
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APPLICATION

BEARER RATE
DISPLAY
FRTTERN

CHANNEL AND RATE

STRTUS:

SUB RRATE STRUCTURE

HAPPING G o= W

L $uUB RATE ]
2Mk/ s 1
®.58

2udkib/s

CHARNEL RHD RATE

MAPPING

RPPLICRTION { SUB RATE 1
BERRER RATE [ 2Mors H
SUB RRATE STRUCTURE € X.58 3
DISPLAY { SUB RATE SET-UP]
PHTTERN L BATACOM Dal 1

g3 2.4Kb/s




Full Measurement List
Any time that the analyzer is connected :

Received frequency
Received frequency offset

Timeslot moniter

Data, FAS, NFAS, frame 0 timeslot 16
CAS Signaling (timeslot 16 signalling associated with one or all
timeslot ABCD bits).

When a test is running:
Measurement
Errors :

Error count

Error free seconds

% Error free seconds
Current error ratio
Average error ratio

Unavailability, %unavailability

Errored seconds, % errored seconds’

Severely errored seconds, % severely errored seconds
Degraded minutes, % degraded minutes

Long term mean error ratio

Received Rate Type of Error
Bit Code Frame CRC REBE
8Mbit/s * *
2Mbit/s * * * * *
T04kbit/s # * *
64kbit/s *
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Alarm Seconds :

Power loss
Signal loss
AlS

Frame loss

CRC multiframe loss
CAS multiframe loss

Pattern loss

Octet loss (64 kbit/s)

Remote alarm

Remote multiframe alarm
Round trip (absolute) delay (2%°-1 PRBS)
Change Of Frame Alignment (COFA)

Pattern slips

Tx/Rx rates
Tx

8Mbit /s
9Mbit/s

2Mbit /s

9Mbit /s
T04kbit/s

704kbit/s

64kbit /s
64kbit/s

3-7¢ Telecom Testing

Rx
8Mbit/s {optional)
2Mbit/s Drop and insert selectable pattern
Multi-timeslot (n x 64kbit/s)
Rx timeslot(s) selectable or “as Tx”

2Mbit/s Drop and insert external signal
{(opticnal)

64kbit/s

704kbit /s Drop and insert selectable pattern
(optional)
Rx timeslot{s) selectable or “as Tx”

704kbit/s Drop and insert external signal
{optional)

2Mbit /s

64kbit/s




Investigating the Source of Slips

Where voice / FAX circuits are being dropped or leased data circuits are
experiencing bursts of errors and the local PABX is local timed, you can check
the frequency offset between the incoming timing and the local timing. A
frequency difference may be resulting in controlled slips which are causing these
effects.

The measurement result may be displayed in terms of relative frequency offset,
wander or estimated bit slips.

BIT = — = »» - ~ — —(USTOMER PREMISES

1 TRUNKS (TO REAR PANEL)

FBAX

—_—

1
}
t
—_——— |
|
!
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At the near end.

Press (RESULTS).

Select,

Highlight DISPLAY

Select

Highlight MEASUREMENTS

Select GATED (with TEST PERIOD
setting ) for gated COFA, Pattern slips,
Peak wander and Bit slips.

Select NON-GATED for frequency

comparisons and & graphical indication of
wander.
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RESULTS { BER MEASUREMENTS 3
DISFLRY

TESY PERICD [ MANURL

STORRGE [ OFF

TUNE FREQUERCY

1008 Hz
TUME LEVEL

~15.0 dBmO

CODER OFFSET Q
MAX POSITIVE *FS
MAX NEGRTIVE ~7%

ELAPSED TIRE
STATUS:
BHSLC
ERROR

RESIRL.TS { BER MERSUREMENTS ]
DISPLAY { SISNRL 3

TEST PERIQR [ MANUAL ]

STORREE { OFF 1
MERSUREMENTS (LI

COFR
PRTTERN SL1IPS

POSITIVE HESRTIVE
cenn W raan U1

WRNDER PERK
BIT SLIPS

ELAPSED TINE ..d ;.h .v;m .5
STATUS:

HON~ SHTER
SATED

N

RESULTS

BER MERSUREMENTS b
DISPLAY 3

SIGHAL

i
i
TEST PERIOD [ MANUAL b
{
{

STORAGE
MEASUREMENTS HON~GHTED
X FREQUENCY 0 Hz
UFFSET REF. INTERNAL /R ppen
REF. EXTERNAL OYER/R ppm
-256UY  ~12&YI [=21H +128U1 +2B64UY

NG INFUT 51GMAL
~16UL -BUT QUL 4BUI  +16Ul

NG INPUT SIGNAL
ROUNE TRIP DELRY N/R
TUS

EEN N

e R




Displaying Error and Alarm Test Results

When you tun an error test, all results are recorded.

= You can display an alarm history.

w You can display results in numeric or graphic form.
s You can display results of the current/last test.

® You can display the stored results of a previous test.
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To Display Alarms

The current alarm conditions are always displayed when the telecom analyzer is
connected to the telecom line.

One or more occurrences of an alarm during a test, since the last
history reset, may be displayed at any time until the start of the next test.

A record of total alarm durations may be displayed during or after a
test at any time until the start of the next test.

A graphic representation of alarms may be displayed (see To Display
Alarm and Error Graphs).

Alarm displays for previously stored results may be recalled (see To
Display Stored Results).

To See the Current Alarm Conditions.

7 |

The current alarm conditions are always T SRS P,
displayed on the STATUS INDICATORS.

() SIGNAL PRESENT
) SIGNAL LCSS

O wis

) FRAME LOSS

) CRL MFRAME LOSS
() CAS MFRAME L0SS
O PATTERN 1055
) ERRORS

) OCTET L0SS

O REMOTE ALARM
) REMOTE MFRAME ALARM
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To See the Alarm History

You can run an unattended test and use alarm history to see if any alarms

occurred while you were away.
%

The occurrence of alarms since the start

of a test with {START STOP ] or since a

history reset during a test, is shown while

SHOW HISTORY ) is held down.

To clear this record press 8 i 7
HISTORY RESET J. O FRAE LBSS

> R MERAME LOSS

O CAS HFRAKE 108§

) PATTERM LOSS

) £RARS

O HC7ET LOSS

) ApieTe AL

) READTE SFRANE AR

I
G | 2|
HSTORY || H
—

e
i ORESET

| W5TCRY J
et
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To See the Record of Total Alarm Durations.

This record is the total of each type of alarm since the start of the test. The
record is reset at the start of each test. The stored results of up to ten tests
may be displayed (see To Display Alarm and Error, Graphs) and (To Display
Stored Results).

-3
Press (RESULTS). e

RESULTS { BER MEASUREMENTS ]
BISPLRY

Highlight DISPLAY

Select :ALX 3

4-4 Displaying Error and Alarm Test Resuits




To Display Errors

When you run a test, all errors are measured and recorded. You chose how you
want to display them. The display can be changed, at any time, during and
after the test. The record is reset at the start of each test.

The results of up to ten tests may be stored.

The choice of display at any one time is :

1. A display of the error count of each error type

a. Bit Error Count.

b. Code Count.

¢. Frame Error Count.

d. CRC Error Count.

e. REBE Error Count.
2. A display of the basic results of one error t

Code, Frame, CRC, or REBE)

a. Error Count.
b. Error Free Seconds Count.
c. Current Error Ratio.
d. Average Error Ratio.
3. The (.821 analysis of one error type {Bit, Frame, CRC or REBE)

e in large characters (Bit,

Unavailability

Errored Seconds

Severely Errored Seconds

Degraded Minutes

LTMER

arts of error count updated at selected intervals during the test
-+ (see To Display Alarm and Error, Graphs).

Wo pp oy

5. A complete set of results for the previous ten tests in graphic and numeric
form including G.821 analysis (see To Display Stored Results).
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To Select One of the Error Displays

e}
Press {RESULTS ). RESULTS

Select

RESULTS
BISFLRY

{ BER MEASUREHENTS 1
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To Display Details of One Error Type

RESULTS [ BER MEARSUREMENTS 3
DISPLRY

RESULTS [ BER MEASURENMINTS 1
BISPLAY [ BASIC §RRSR 1 NN
Highlight DISPLAY [BASIC ERROR] TEST PERIOD [ WAL 3
S$TORRGE L OFF 3
ERRORS e
Select the type of error you want to EFS e
display. CURRENT ER e
AVERARGE ER NN
ELAPSED TIME ..d ..H .um ..3
STS . TLHE FEARE (.35 FELE
i N G N N
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For a G.821 Analysis Display of One Type Of Error

Highlight

PLAY [G.821 ANALYSIS]

Select the type of error you want to
display,

RESULTS [ BER MERSUREMENTS i
BISPLAY L

RESULTS [ PER MEASUREMENTS 1
BISPLAY [ G.521 ANALYSIS 1 S

TEST PERICD [ MANURL 3

STORAGE [ OFF b

UNAVAILABILITY
ERRORED SECONDS
SEVERELY ERRORED SECS
DESRADED MINUTES

LTMER

STYATUS:

ELAPSED TIME .od voh 2ol o.5
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For an M21XX Analysis (Bringing into Service)

Press (RESULTS

Select

Highlight
DISPLAY [M21XX ANALYSIS]

Select M2110

The pass/fail limits are automatically
selected when you set PATH
ALLOCATION.

SUREMENTS 1
GEGIWEAEN [ #.21003

RESULTS { BER MER
BISPLAY o E 1A

TEST PERIQOD [ MAMNUAL 3
STORARGE [ OFF 1

IN-SERVICE RR ™
ERRQRED SECONDS e
SEVERELY ERRORED SECS
UNAVRILABILITY

ouT~DF-SERVICE RK

ERRORED SECONDS

SEVERELY ERRGRED SECS

UNAYARILABILITY raue
BLAPSED TIME ..d ..h .ol o8
87

RTUS:
TG

RESULTS [ BER MERSUREMENTS 3
DISPLAY [ M.2INX ANALYSIS]

TEST PERIDD [ MANUAL I

STORAGE [ OFF 3
FRTH ALLOCATION { 0,02 7
24 -hour Teday
LINITS Eg-851t 147 1210
ES-82 199 1210
SES-81 2 320
SES~-52 2 30

PRES/FRIL
ELAPSED TIME ..d ..k 2ok ou%

STATUS:
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For an M21XX Analysis (In Service)

Highlight
DISPLAY [M21XX ANALYSIS]

Select M2120.

The pass/fail limits are automatically
selected when you set PATH
ALLOCATION.

RESULTS { BER MERSUREMENTS i
BISPLAY RIGRIENEIEE [ . 2100]

TEST PERIOD [ fANUAL I
STORAGE [ OFF b

IN-SERVYICE R TH
ERRORED SECONDS . ven
SEYERELY ERRORED SECS
UNAYAILRBILITY

QUT-OF-SERVICE R
ERRORED SECONDS e
SEVERELY ERRORED SELS
BNSYAILABILITY

ELRPSED TIME ..

U

STAT!
i

RESULTS [ BER MERSUREMENTS 1
BISPLAY [ M.21XX ANALYSIS) FEGPREIETD

TEST PERIOP [ MANUAL 1

STORAGE [ OFF 1
PRTH ALLOCATION t10.0% 1
TR TR2
15-minute Fevhour
LIniTs ES 130 173
SES is 4
REPORTS R¥
T

ELAPSED TIME ..d ..h ..; ,us
STRTUS;
ML &R
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To Display Signal Results

RESULTS [ BER MERSUREMENTS 1
DISPLAY

RESULYS [ BER MEPRSUREMENTS 1
BISPLAY { stenAu 3

You should see

TEST PERIOD [ MARUAL 1

STORRGE I

OFF 1
MERSUREHENTS

RN FREQUENCY ¢ Hz
OFFSET REF. INTERMAL U/R ppm
REF, EXTERNAL OVER/R ppm
-256UI -i12sul oul +328UI +256U1
NC INPUT SISNAL
~L16EY  ~-BYUI sul +BUI +i6UI
e
HO INPUT SISHAL
ROUND TRIP DELAY N/R
STATUS:

5
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To Display Alarm and Error Graphs

During and after a test you can display all graphs (any two simultanecusly)
from the following list :

All alarms.

Bit error count.
Code error count.
Frame error count.
CRC error count.
REBE error count.

The graphs make it easy to see how errors and alarms relate to each other and
to time of day. Knowing the time pattern of errors often helps point to their
cause.

The resolution of the graphs is limited to the value selected when
they were stored.
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To Select One of the Graphic Displays

To display results as graphs, a storage
resolution must be selected before the
start of the test

Press (GRAFFES).
aunms ] I 00:00
Select the displays you want with ERRoR

COUNT

and G

To Select the Time “Window” and Resolution of the Graphic Display

Select the time “window” with () and

s
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= ugn o
<BRR25-HAR- 1982 04 : OO

The start time of the cursor left hand
edge is shown in the CURSOR box.

12109 gowoe 12:09 Do

j HORE "
-

S 04:00

Select the resolution with

ggies  1zoe 1500

CHAMNSE MORE
& -

To Return to the Normal Measurement Display
Press (RESULTS).
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To Display Stored Resulits

A storage resolution must have been selected at test setup.
You can display the following details of previously stored tests :

The alarms.

The bit, code, frame, CRC and REBE errors.
G.821 analysis

The alarms and error counts in graphical form.
The receiver settings used.

The test date and time.

You do not need to carry a printer around. You can store the results and
process them later.

To Display One of the Stored Results.

[T ore |
RUNNING

S ui_ —
15 ZBRR |29-MAR-1989 04 * 00

Press {GRAPHS).
Select

CAATGE [ L HAG
UPRER i
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Select

Use and to highlight the test

result you want to display.

Select

04:3% 04142 |
LAST -~ 2 SUN  2-~APR~1989 SuN  2-APR-1989

HPETT22R RECEIVER SETYINGS

APPLICATIDK Mass
INTERFRCE TERNARY HIEZ
FRRAME (G.704) LAS MFN
PRTTERN whEde)
T/5LOT FlussusicassesnaSenanan Prareaanva

DENO 4-AFR~ 1589

Q4: 261 00a 0OR
88:97] 60d 00Kk Oim ] <1
08108) 00d 00k Gim | <2¥
03:09| 00d OCh Oim i <2
08:0%]| 90d 00k Cim | <iX
081310 00d 00k Olm| (iX
08:10]|00d 00k 02m | <1X
04:3%00d 00k O3m | iR
04:42100d 00h Oim | (32
04:49 00d 01k 47m L1

=97 i 20~MAR-1989
~8T 2«RPR~1989
-7 E~APR-1989
6T 2«APR~1989
2=R/PR-1989
3% Z~APR-1989
~3T 2-APR-19%89
“2¥ 2-APR-1389%
it 2~APR-1989

- USED | QG4 {1h H9m L2

TOTRL PaEs [o14 0ok D9n | 947
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Graphic Display - to Select Error Type or Alarms

see Page 4-10.

Numeric Display - to Select Error Type or Alarms

through the displays.

LASY - 2

"RG0 04:35 Ca1dz
$UN 2-~RPR-1983 | SUN 2-APR=1983

HP3T722A RECEIVER SETTINGS

APPLICATION 2Mk/s
INTERFACE TERNARY HDB2
FRAME (6.704) CRS MFM
PATTERN 2~25-1
T/SLOT Froitnssasnnnrras Bavsnnranvarrnan

To Return to the Normal Measurement Display

Press (RESULTE)
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Printing Results

To print results, you need to select one of the printing functions of the RS- 232

connector.
The Telecomn Analyzer can be set to provide an RS-232 output to any one of

three tyvpes of printer:
1. Any Hewlett-Packard 80 column printer (recommended type HP 2225D).
2. An alternative type which may be:

a. Any other 80 column printer.

b. A 40 column printer which is capable of handling 80 column condensed
format.

Connect the printer to the R5-232 port with a 1:1 RS-232 cable. Additional
information is given in Installation, chapter 7.
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To Select the Printer Output.

An output suitable for the printer being used, must be selected before any print
operation can be performed.

To Select an Output Suitable for a Hewlett-Packard 80 Column
Printer.

FUNCT 10N

Press (OTHER]}.

Select

FUNCTION [ Rs232 PORYT 1

Highlighﬁ RS232
R523

PROTOCOL
SPEED

PARLTY
STOP BITS

{8-kit daval

Select

Rk E -
PRIMTER
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Example Set-Up Using a Hewlett-Packard Thinkjet Printer, Model 2225D.

To make the printer and Telecom Analyzer compatible, the switches on

the rear panel of the printer, MODE and RS-232, and the settings on the
Telecom Analyzer AUX, PRINTER / REMOTE CONTROL display must be
compatible.

The following example gives one set of compatible settings and the information
necessary to select alternatives.

Printer Telecom Analyzer

Printer MODE and RS-232 Settings Compatible Telecom Analyzer AUX
PRINTER / REM CTL display.

* ki g H

394858443 135998 T

Ro232 N G|

12 3 4856878 123453
PROTECOL { XON/HOFF ]
HoDe RS-z3al SPEED [ 9660 BAUDY
PRRITY { NOME YJi{B~bi% data)
STQP BITS [ 3

The MODE switches :

1,2 and 5 = 0 : for all interfaces.

3 = 0 : no perforation skip.

4= 0: 11 inch paper length.

4 =1 for 12 inch.

6,7 and 8 = 0 : ROMAN characters.

STRTUS:
LI 3

H-F

: -F il T«
ERINTER

FRINTER

The RS-232 switches :
1=10: XON/XOFF.

1 =1 for DTR set.

2,3 = 0 : parity none / 8 bit data .
2,3=0: zero / 7 bit data .
2,3=0,1 odd / 7 bit data,
2,3 = 1,0 even / 7 bit data,
2,3 = 1,1 one / 7 bit data.
4,5 = 8 : 9600 baud.

45 = 0,1 19200 baud,

4,5 = 1,0 2400 baud,

4,5 = 1,1 1200 baud.
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To Select an Output Suitable for an Alternative Printer.

Press {OTHER).

Select

Highlight
RS232 MODE

Select

Highlight PRINT STYLE

For an 80 column printer select
For a 40 colurmn Printer select
Set the PROTOCOL, SPEED, PARITY

aznd STOP BITS to be compatible with
the printer being used.
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FUNCTION

HGRE
sl

FUNCTION

[ RS23Z2 PORY 1

STATUS:

REZ32
FPROTOCOL
SPEED

PERITY
STOF BITS

STATUS:

COMFRE S 5

FUNCTION [ RS8232 PORY ¥
RS232 i RLTERNBTE PRINTER ]
PRINT STYLE
FROTOCOL ¢ BTR f]

SPEED { 9608 BRUD}
PRRITY f NONE ) (8-bit daval
ST BITS 11 H




To Print

You may print any of the following :

m The results of the current or last test as a numeric list.
u The results of the current test at timed intervals. (Option 210 Ounly)
m The results of the last test as graphs of alarms and error count.
m The stored results of previous tests.
©1 As numeric lists.
o As graphs of alarms and error count.

To Print The Results of the Current / Last Test

To Print the Results of the Current / Last Test as a Numeric List

Press (PRINT NOW ).

To Print The Results of the Current Test at Timed Intervals
(Option 210 only)

Press
Select

Highlight AUTO TRIGGERED PRINT
Select the print interval vou want.

To Print the Results of the Last Test as Graphs of Alarms and Error Count

What you get is what you see plus alarms.
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The general procedure is:

Get the result of the test as a graphic display.

Select the pair of error result graphs to be printed.

Select the time period and display resolution using cursor and zoom.
Press

Three graphs are printed. The two selected plus a graph of alarms.
If alarms are displayed and there is another valid error count, an additional
graph will be printed.

NOTE: The resolution available depends on the storage resolution
selected at the time of the test.

Press (GRAPHS).

03| B1NS PTIo SRR :
E0 /BAR |29-KAR-1989 Q0:00;

Display the graphs to be printed using
: and

WRE
-

Select the time “window” with {£]) and
(=)
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Move the cursor {between the graphs) to
the time period you want using (JF) and

you want with
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Select a print of the displayed screen

¥ or set the cursor to where
you want the print to start and print the
remainder of the graph with
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To Print Stored Resulits

Press {GRAPHS ).

RUNN ENG

Select

TAFT c4:39 Dd: 42
SUNM 2-APR-1989 § SUN  2~APR-1989

Select HPRTTA2A RECEIVER SETTINGS
APPLICATION 2Mbrs
IRTERFRCE TERNARY HDES
FRAME 15,704} CRS mEM
PRTTERN 2n23~1
TASLOT  fkeeniennen T

T SERT TST | Gp~HAk-1989 [04t25! Doa GOh Oim | <17
Use G‘@ and @ to highlight the test ~8T | 2~RPR-1989 [53:67] 00a 00k Bin | <1%

: -7T | 2-RPR-1989 [03:08| 004 GOh Oim | <17
result to be printed. 2-pPR-1985 [08:00 | 00d OOh Cim | (1%
2-APR~1989 [03:09| 00 0O Glm | <1%
wd ¥l 2-RPR-3985 |03: 10| 00d 0Oh Olm 1%
“37 | 2-APR-198% |03:10|00d 0Ok Dem | <1%
“27 | 2-APR~1989 |04:39|00d 00k 0Ba | <i%
-1T | 2-HPR-1585 |04:42|00d 00k O1m | <iX
DEMD | 4~RPR-198% |04:45|00d Otk 47n | 52

USED | 004 Oih 59k -1
TOTL zoce |o1d OBh 09m | 94%

You may print the result as a numeric list or as graphs.
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To Print Stored Results as a Numeric List

Select

ALARHS

i 02: 51 T304
VED 25-MAR-1969 | WED 29-MAR-190%

MPITT22A RECEIVER SETYINGS

REPLICATION 2Mn/s
INTERFROE TERNARY HDE3
FRAME (5.704) CAS MFA
PRTTERN 251
175107 FHeisinaanrannes Sivanansarrcnnnn

STRTUS:
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To Print Stored Results as Graphs of Alarms and Error Counts

9T | 9C=MAR-1%89 [04:25] DOd OOh Q1w {3
8T 2«APR~198% [03:07 00d ODh Olmi <%
=77 2-APR~1989 [03:08! 00d 00h Gilm | {iX
=67 2-APR~1989 [03:0%) 00d 00h Ola| <X
=5 2«RPR~1989 [03:09] 00d OOh CGlm | <1¥
47 2-APR-1989 [02; 10 00d 0Dh CGim ] <IX
~37 2~-RPR-198% [023110[ O0d 00h 02m | <1X
27 2-RPR-1989 [04:33; 00a 00h C8m | <1¥
17 2-APR-1989 |04142| 00d 00k Cim | <17
TEMO 4-APR-1989 [04:43 ] 00a CG1h 47m 5%

USED | Gba O1h S9m | 6%
TOTAL preg | ora 08k O9m | 94z

Select

3
RUNNING

ted by usin FRANE
I & ERROR
COUNT

Move the cursor (between the graphs) to
the time period you want using (IF} and

&)

B
ctioe
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"04:00]

Select

L]
apie0 Qg a@ioo £a%

TS T
SUAR 128-MRR- 138

t of the displayed screen
JHIS K or set the cursor to where
you want the print to start and print the
remainder of the graph with
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General Information

Introduction

This mannal contains information which allows the user to operate and
calibrate the HP 37722A Digital Telecom Amnalyzer. The Telecom Analyzer
may be part of the HP 37732A Telecom/Datacom Analyzer.

Specification

Instrument specifications are listed on page 6-5. These specifications are the
performance standards or Hmits against which the 37722A Telecom Analyzer or
the telecom part of the HP Telecom /Datacom Analyzer are tested.

The specifications for the datacom accessory are contained in the separate
Datacom Module manual.
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Safety Considerations

This product is a Safety Class 1 instrument (provided with a protective earth
terminal). The instrument and manual should be reviewed for safety markings
and instructions before operation. Also read the Warning page at the front of

this manual.

Options Available

The options which may have been ordered with the HP 37722A Telecom
Analyzer are as follows:

Option 002
Option 003

Option 004

Option 0053

Option 006
Option 010
Option 210

Option 908
Option B12
Option B48
Option HO02
Option HO8
Option V01

To check which options are fitted - Press and select

Unframed pattern generation and measurements at § Mbit/s.

Framed /unframed pattern generation and measurements at
704 kbit/s.

Replaces four BNC connectors on the unbalanced ports with
small Siemens connectors.

Sub rate testing, timeslot access, tone generation and
measurement. X.58-PTT-NL (X.58-ESTI) Testing

Timeslot access, tone generation and measurement.
Relative frequency measurement.

M.2110 and M.2120 testing, Measurement timed start and
Print at timed intervals.

Rack mount kit.

Battery Power Source (rechargeable).

External battery operation.

HP-IB remote control instead of RS-232.

Suppression of bit error recording during Pattern sync loss.

Virtual remote operation (needs HP 15800A virtual remote
software).
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Accessories Supplied
The accessories that are supplied with the HP 37722A Telecom Analyzer are as

follows:

Accessories Supplied Part Number

Power Cord

See Instatlation Chapter

Operating and Calibration Manual See Title Page
Front panel cover HP 37701-00602

Accessories Available

The following accessories are available and may have been ordered with the
Telecom /Datacom Analyzer:

HP 15510A

HP 15511A

HP 155124

HP 15525A

HP 15525A Opt 003

HP 15713A

HP 15716A

HP 922048

HP 15692A

Protective monitor probe with BNC connectors for
75 Q unbalanced systems.

Protective monitor probe with 3-pin Siemens
connectors for 120 & balanced systems.

1 m (3 ft) test cable with two 3-pin Siemens male
connectors.

1.3 m (4 ft) coaxial test cable with two BNC
unbalanced 75 {) connectors.

1.3 m (4 ft) coaxial test cable with two small
Siemens unbalanced 75 £ connectors.

19-inch rack mount kit - not suitable for instruments
fitted with Battery Option B12.

18-inch rack mount kit - suitable for instruments
fitted with Battery Option B12.

25-way V.24 Cable, 25-pin female D-type - 25-pin
male D-type, length 1.2 m (4 feet).

37-way V.11 Cable, 37-pin male - 37-pin male,
length 3 m (10 feet).
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HP 15746A 25-way RS-232 cable, 25 pin male D-type for
connection to a HP 15730A/33A thermal printer.

HP 15708A V.35 Cable, with male connectors at each end,
length 3 m (10 feet).

HP 15710A Carrying Case.

HP 2225D Printer, ThinkJet RS-232.

HP 15730A 230 'V, Printer, Thermal RS$-232

HP 15733A 110V, Printer, Thermal RS-232

HP 15714A Cable, Telecom /Datacom Analyzer - HP 2225D
Printer.

HP 5060-4462 RS-232 Test plug (for connector on side panel).

The following accessories are available and may have been ordered with the HP
15901A Option 001 Datacom Module:

HP 15712A 19-inch rack mount kit - used in conjunction with
rack mount kits for the HP 377224A.

HP 922048 25-way V.24 Cable, 25-pin female D-type - 25-pin
male D-type, length 1.2 m (4 feet).

HP 15692A 37-way V.11 Cable, 37-pin male - 37-pir male,
length 3 m (10 feet).

HP 15708A V.35 Cable, with male connectors at each end,

length 3 m {10 feet).

Specification

This section contains the specification for the HP 37722A Telecom Analyzer (or
the telecom part of the HP 37732A Telecom/Datacom Analyzer). The datacom
specifications for the HP 37732A are contained in the HP 159014 OPT 001 /
HP 37732A Datacom Analyzer manual.

Except where otherwise stated the following parameters are typical or
nominal. They provide a useful indication of the typical, but non-warranted,
performance characteristics.

6-4 General Information




Specification

Facilities
Measurement and Analysis Interfaces: 2 Mbit/s with and without framing, 64

kbit/s G.703 co-directional interface. These interfaces can be mixed in any
combination for Tx and Rx:

2 Mbit/s - 2 Mbit /s
64 kbit/s - 64 kbit/s
2 Mbit/s - 64 kbit/s
64 kbit/s - 2 Mbit/s
Alarm LEDs: AIS, Signal Loss, Frame Loss, CAS Multiframe Loss, CRC4

Multiframe Loss, Errors, Pattern Sync Loss, Remote Alarm, Remote
Multiframe Alarm, Octet Loss .

Status LEDs: Signal Present
2 Mbit/s Framing to G.704,G.706 and G.732 standards:

(.704 with no multiframe

G.704 with CAS multiframe

G.704 with CRC4 multiframe

G.704 with CAS and CRC4 multiframes

CAS Multiframe: When selected, timesiot 16 frame 0 will contain the
multiframe alignment signal. Timeslot 16 of frames 1 to 15 will contain
user-defined 4 bit signaling codes which are all the same. If not selected,
timeslot 16 is available as a data timeslot.

Test Patterns
PRBS Test Patterns

CCITT Rec. 0.153: 211-1
CCITT Rec. 0.151: 215-1, 222.1 (except AMI)
Inverted versions of these PRBS patterns for non-subrate applications.

Word Test Patterns: Fully programmable 16-bit word; all ones; 1 in 2.
Fully programmable word 8 to 1024 bits in octet steps, octet aligned.
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Auto setup: Bit rate, line code, framing and pattern are automatically
determined when the Auto Setup button is pressed. For 2 Mbit/s framed, the
pattern may be spread among multiple timesiots, so the timeslots are tested
first, as set in the Settings page and then all timeslots. If no Pattern Sync is
found the instrument proceeds in moritor mode.

Monitor Mode (Live Data) This is for use on live traffic where no known test
pattern exists. No pattern synchronization is attempted and logic error results
are invalid. Also, pattern slips are no longer valid. Monitor Mode can be
selected by setting the pattern to “Live”. It is automatically set on pressing
Auto Setup if no recognizable pattern is found.

Transparent Loopback Mode: Loop timing is forced and the instrument
retransmits the recovered Rx data. Frame and bit errors are all preserved.
Internal drop and insert of any timeslot or all timeslots is possible in this
mode. If data is inserted, then the outgoing CRC4 code must be regenerated
and CRC4 errors will not pass transparently.

Transmitter Function: In measurement and analysis mode, the transmitter
can be configured for pattern generation (for BER measurements) or for frame
error simulation. Frame error simulation allows the framing algorithms and
alarms of multiplexers to be tested. No simultaneous patiern generation is
possible.

Receiver Function: In measurement and analysis mode, the receiver can be
configured for error detection (for BER measurement) or timeslot display.

The timeslot display mode allows the contents of selected timeslots to be
examined. The signaling associated with any timeslot can be displayed in CAS
multiframe mode. The framing and multiframing bits can also be displayed.
No simultaneous error detection is possible but detection of valid alarms will
take place. (Pattern Loss is not valid in any mode).

Test Period control

Manual: controlled by START/STOP key.

Single: user-defined duration.

Test Period is initiated by pressing the START /STOP key and normally
terminates at the end of the period but this can be overridden by the
START/STOP key.

Interval: 15 mins, 30 mins, 1 hr, 24 hrs, user program
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User program: seconds from I - 100 seconds
minutes from 1 - 160 minutes
hours from 1 - 100 hours
days from 1 - 100 days

Indicator: Green LED above key is illuminated while a measurement is
running.

TRANSMITTER

2 Mbit/s Transmitter

Interface characteristics meet CCITT Rec. (G.703
Line Code: AMI, HDB3, NRZ

Ternary Data OQuiput

Impedance: 120 Q balanced or 75 {} unbalanced (nominal)
Pulse Shape: Conforming to CCITT Rec. G.703 table 6
Jitter: typically meets CCITT Rec. G.823 Section 2

Binary Data Output

Impedanee: 75 & unbalanced (nominal)
Format: NRZ Binary

Amplitude: Mark > 3.0 Volts
Space < 0.5 Volts

Binary Clock Output

Impedance: 75  unbalanced {nominal)
Format: Square wave, 50 6 % duty cycle on internal clock

Amplitude: Mark > 3.0 Volts
Space < 0.5 Volts.

Polarity: Normal or Inverted

Tx Clock Source: The Tx can be clocked from the internal clock, a clock
recovered from the receiver clock (loop timing) or from an external clock
source.
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Internal Tx Clock: Frequency: 2.048 MHz
Stability: =10 ppm temperature 0 - 50 C
Ageing : 2 ppm per year (typical)

External Tx Clock: Frequency: 2.048 MHz +200ppm.
Impedance, Format and Threshold: as for 2 Mbit/s
receiver binary clock input.

Looped Timing

Indication: Tx clock loss will be flagged if no clock can be recovered from the
received signal.

Spare International (Si) Bits: In framing mode the Si bits can be set to all
ones or all zeros, with default all ones. When the CRC4 multiframe is selected
the Si bits in frames 13 and 15 can be set independently. These bits signal that
block errors have been detected to the far end, default condition is both one.

FAS Word

Bit 1 Bit2 Bit3 Bit4 Bit 5 Bit 6 Bit 7 Bit 8
Si 9 0 1 1 0 i 1

NFAS Word

Bit1 Bit2 Bit3 Bit4 Bit5 Bit 6 Bit 7 Bit 8
Si 1 A Sa Sa Sa Sa  Sa

Spare Application {Sa) Bits: In framing mode there are 5 Sa bits (bits 4 to 8 of
timesiot zero of NFAS frames). These can be set to any 5-bit pattern, default
all ones,

Spare MFAS Timeslot Bits: In framing mode with CAS multiframe enabled,
there are 3 spare bits in timeslot 16 of frame zero (bits 5, 7 and 8). These can
be set to any 3-bit pattern, default all ones.

NFAS Bits Transmit: Bits 4 to 8 of odd-numbered frames within the 2 Mbit/s
CRC4 multiframe structure can be set independently to a one or zero.

Signaling Bits: In G.704 with CAS multiframe, the ABCD signaling bits can be
set to any 4-bit pattern. All channels are set to the same pattern, default 0101.
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Alarm Generation

AIS with 2 zeros in 512 bits {true AIS)

AIS with 3 zeros in 512 bits {false AIS)

AIS all ones

Remote alarm (bit 3 of NFAS timeslot set to 1)

Remote multiframe alarm {(bit 6 of MFAS timeslot set to 1)
No signal

Transmitter Timeslot Selection: For Measurement and analysis mode when
the transmitter is configured for 2 Mbit/s, the timeslots can be selected as:
All timeslots; Single timeslot; n timeslots for n up to 31. For “all timeslots”,
the pattern is loaded into all data timeslots. Timeslot 0 is always reserved for
framing. Timeslot 16 is reserved for signaling in CAS muitiframe mode. For
“single timeslot”or “n timeslots”, any timeslot can be selected except timeslot
zero and timeslot 16 in CAS multiframe mode.

Deselected timeslots: Loaded with either all ones, or a repeating 25-1 PRBS
(to simulate live traffic).

Tx Error Add

Bit errors: These are errors inserted into the test pattern. They will not cause
any code, frame or CRC errors.

Code errors: Violations of the AMI coding rule. These will not directly cause
any bit, frame, or CRC errors but some error extension is possible with HDB3
coding.

Error Add Rate: Errors can either be added singly or at preset rates of 10V
where N = 2 to 8.

Frame Error Simulation Mode: Special sequences of errors can be generated

in any framing timeslot. Timeslot selection for frame simulation is: FAS word,
NFAS bit, CAS MFAS word (CAS multiframe mode), CRC MFAS word {(CRC4
multiframe mode), CRC bits (CRC4 multiframe mode).

Mode: Burst, Continuous

FAS Error Simulation: This is used for testing the alarm thresholds of most
multiplexers.

Burst: 1 error; 2 errors; 3 errors; 4 errors; b errors

Continuous: No errors: 5 in 10%; 2 in 10% 5 in 10% 2 in 103, 2 in 4 (sync); 1 in
2 (hold); 3 in 4 (sync loss).

General information 6-9




NFAS Error Simulation:

Burst: 1 error; 2 errors; 3 errors; 4errors; 5 errors

Continuous: No errors; 1 errored NFAS word in 2 {hold sync if in sync); 3
errored NFAS words in 4 (sync loss); All errored

CAS MFAS Error Simulation:

Burst: 1 error; 2 errors; 3 errors; 4 errors; 5 errors

Continuous: No errors; 1 errored MFAS word in 2 {multiframe sync gain); All
errored {multiframe sync loss).

CRC MFAS Error Simulation:

Continuous: No errors; 2 errored CRC MFAS words in 4 (CRC multiframe
sync gain); 3 errored CRC MFAS words in 4 (CRC multiframe sync loss); Lose
Frame Sync,

CRC Error Simulation:

Burst and Continuous: N in 1000 where N = 1 to 1000
64 kbit/s Transmitter

Interface: G.703 co-directional

Data Output

Impedance: 120 ! balanced (nominal)
Pulse Shape: Conforming to CCITT Rec. G.703 Table 1

Tx Clock Source: The Tx can be clocked from the Internal clock, a clock
recovered from receiver clock (loop timing) or from an external clock source.

Internal Tx Clock

Frequency: 64 kHz.
Stability: 10 ppm temperature 0 - 50 C.
Ageing: +2 ppm per year typical

External Tx Clock

Frequeney: 256 kbit/s £200ppm.
Impedance, Format and Threshold: As for 2 Mbit/s receiver binary clock
input.
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Looped Timing

Indication: Tx clock loss will be flagged if no clock can be recovered from the
received signal.

Octet Timing: Octet timing (as described in CCITT Rec. G.703) can be
disabled if required when codirectional data has been selected.

Error Addition: Bit errors can be added singly or at a preset tate of 1 in 10N
where N = 2 to 8.

RECEIVERS

2 Mbit/s Receiver
Interface characteristics meet CCITT Rec. G.703

Ternary Data Input

Rate: 2.048 Mbit/s £100 ppm (G.703 specs £50 ppm)

Pulse shape: Will accept any pulse shape conforming to CCITT Rec. G.703
Table 6 with between 0 and 6 dB of “root f” loss at 1.024 MHz. In addition,
automatic gain control will compensate for flat loss of up to 30dB {for
protected monitor points or use with a bridging probe).

Input Impedance: 120 Q balanced or 75 Q unbalanced (nominal)
Interference: Typically meets CCITT Rec. G.703

Jitter Tolerance: The input typically tolerates a signal modulated by a
sinusoidal jitter having an amplitude/frequency relationship defined in CCITT
Rec. G.823 Section 3.

Binary Data Input

Impedance: 75 £ unbalanced (nominal)
Format: NRZ Binary

Rate: 2.048 Mbit/s (nominal)
Threshold: 1.4 Volts (nominal)

Binary Clock Input

Impedance: 75 £ unbalanced (nominal)
Format: Square wave
Frequeney: 2.048 MHz (nominal)
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Threshold: 1.4 Volts {nominal}
Polarity: Normal or Inverted

Alarm Criteria
Alarm Hierarchy

A hierarchy of status alarms is implemented in the HP 37722A. This will affect
those alarms currently in context for the current settings of the instrurnent.
The hierarchy is such that the more important alarm will suppress a lesser
alarm if the more important alarm is true. FRAME LOSS, PATTERN

LOSS and REMOTE ALARM also include their sub 64 kbit/s counterparts.
Graphically:

SIGNAL LOSS

ATS OCTET L0SS ERRORS

!

| -mme e | o m e |
| ! !

FRAME LOSS CAS MFRAME LOSS CAS MFRAME 10SS

|

[mommm oo T ;
! | |

PATTERN L0OSS REMOTE ALARM REMOTE MFRAME ALARM

m SIGNAL LOSS should suppress all alarms below it.
m AIS should suppress all alarms below it.

m FRAME should suppress all alarms below it. (It will not suppress CASMFM
or CRCMFM).

AIS: Less than 3 zeros in 512 bits.
Signal Loss

HDB3: 11 or more consecutive zeros. Alarm clears on receipt of a one.
AMI: 16 or more consecutive zeros. Alarm clears on receipt of & one.
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NRZ: No receive clock transitions in the last 100MS. Alarm clears on receipt of
a clock transition.

Frame Loss: 3 or more consecutive FAS words in error, or 3 or more
consecutive NFAS bits in error. Frame sync is regained when 2 or more
consecutive good FAS words are received with no NFAS errors.

CAS Mirame Loss: 2 consecutive MFAS words in error or all zeros in timesiot
16. Multiframe sync is regained on the first occurrence of a good MFAS.

CRC4 Mframe Loss: CRC4 sync will not be achieved until at least 2 good
CRC4 MFAS words are detected within 8 ms of achieving frame sync. This is
protection against false frame emulators.

Remote Alarm: Bit 3 of all NFAS words set to 1.
Remote Mframe Alarm: Bit 6 of timeslot 16 frame zero set to 1.

Receiver Timeslot Selection: For Measurement and analysis mode when the
receiver ig configured for 2 Mbit/s, the timeslots can be selected as follows: As
per transmitter; All timeslots; Single timeslot; n timeslots, for n up to 31.

For “all timeslots”, the pattern is extracted from all data timeslots. Timeslot
0 is always reserved for framing. Timeslot 16 is reserved for signaling in CAS
multiframe mode. For “single timeslot”or “n timeslots”, any timeslot can be
selected except timeslot zero and timeslot 16 in CAS multiframe mode.

Pattern sync

Sync Loss: This occurs when the error ratio exceeds 10% for PRBS and 4% for
word, over 100 ms.

Sync Gain: Sync is regained after 32 error-free clock periods.

Resync: Resync is automatically attempted upon sync loss.

Measurements: Frequency count, frequency offset, bit error count, code error
count {excluding HDB3 substitutions), frame bit error eount, CRC4 error
count, REBE (remote end block error) count, round trip delay (PRBS trigger
method)

Timeslot Monitor: The following are displayed: Single data timeslot; Frame
alignment signal timeslot; Not frame alignment signal timeslot; Frame zero
timeslot 16; Single signaling channel; all signaling channels.

NFAS Receiver Timeslot Display: For 2 Mb/s receiver with CRC framing,
timeslot monitor will offer a display of NFAS bits for all odd numbered frames.
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The main display will be in real time with a capture period of 45ms such that
events within any one timeslot will be seen if the event duration is 45ms or
greater. An event being a 0-1-0 or 1-0-1 transition. Adjacent to the main
display will be an event capture display.

Two methods of event capture are offered:
{i) Event Monostable.

In addition to the real time display a display offering state change indicators is
offered. These indicators will hold an event for 1s after the event has gone. In
the case of bit-8 {most significant bit) the indicator will hold for 1-minute after
the event has gone.

or
(ii) Event Latch.

In addition to the real time display a display offering state change indicators is
offered. These indicators will hold an event after the event has gone. Adjacent
to these indicators a date/timestamp will mark when the first event in a
timeslot occurred. The event to be timestamped is programmable across all
timeslots. The event capture and timestamp are cleared by use of the “RESET
HISTORY?™ key on the front panel.

Slip detection

Controlled slips can be detected in a timeslot when loaded with a PRBS
pattern. Changes of frame alignment (COFAs) are detected and counted.
64 kbit/s Receiver

Codirectional Data Input

Rate: 64 kbit/s +150 ppm (G.703 specs £100 ppm)

Pulse shape: Will accept any pulse shape conforming to CCITT G.703, figure
5 with between (0 and 3dB of “root {” loss at 128 kHz. In addition, automatic
gain control will compensate for flat loss of up to 25dB (for protected monitor
points or use with a bridging probe).

Input Impedance: 120 { balanced (nominal).
Interference: Typically meets G.703
Jitter Tolerance: The input typically tolerates a signal modulated by a
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sinusoidal jitter having an amplitude/frequency relationship defired in CCITT
Rec. (G.823 Section 3.

Alarm Criteria

Alarm Hierarchy: As for 2 Mbit/s for appropriate alarms.

ATS: Less than 5 zeros in 128 bits.

Signal Loss: Codirectional: No data transitions in 5 ms. Alarm, clears on
receipt of a data transition.

NRZ: No receive clock transitions in the last 5 MS. Alarm clears on receipt of a
clock transition.

Octet Loss
Codirectional: No octet timing violations for 8 consecutive octets. Clears on
receipt of first octet violation.

Pattern syne: As for 2 Mbit/s Rx.

Measurements: Frequency count, bit error count

Telecom Measurements
Results

Display Update: Count displays update every 100ms to show the cumulative
result. Ratio and percentage displays update every second to show the
cumulative result. After a single test period the final result is held until a new
test period is initiated, even if the instrument configuration is modified.

Error Results

Validity: Error count, error free seconds, average error ratio and current error
ratio valid for bit, code frame CRC4 and REBE errors. Bit and frame errors
are valid for sub 64 kbit/s results.

Error Count: Errors are counted for all sources over total elapsed time.
Counting may be inhibited under certain alarm conditions, see Effects of
Alarms on Basic Errors below.

EC Format: 6 digit display for < 1,000,000 errors. X.YYY x 107,

where n = 6 to 12, for >= 1,000,000 errors. For CRC error counts, an incorrect
CRC checksum is counted as one error.

Error Free Seconds: Error free seconds are counted for all sources over total
elapsed time. Counting may be inhibited under certain alarm cozditions, see
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Effects of Alarms on Basic Errors below.
Error Free Seconds Format: ¢ digit display
% Error Free Seconds: The number of error free seconds during a test period
expressed as a percentage of the elapsed seconds.
Cur. Error Ratio: Current error ratio, measured over the last second.
Cur. ER Format: X.YYY x 10™, wheren = 1 to 7.
Ave. Error Ratio: Average Error Ratio, measured over total elapsed time.
Ave. ER Format: X.YYY x 10™, where n = 1 to 12. For CRC and REBE

error ratio results the number of clocks is used as the base.

Pattern Loss Events: A count of pattern loss events is available in all modes.
Effects of Alarms on Basic Errors

The instrument will disable (*) the counting of errors in the presence of various
alarms which are in context for the current settings of the instrument. These
alarms will affect the error count (EC) and the error free seconds (EFS) results.

Unframed 2 Mbit/s, 704 kbit/s, 8 Mbit/s, 64 kbit /s.

EC/EFS | SIGNAL AlIS PATTERN | SUB FRAME
Result LOSS LOSS LOSS
Bit * *
Code *

Framed 2 Mbit/s, 704 kbit/s (non-CRC4 framing).

EC/E¥S | SIGNAL AIS FRAME | CASMFM | PATTERN | SUB FRAME
Result LOSS LOSS LOSS LOSS LOSS

Bit * * =*

Code

Frame * * *
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Framed 2 Mbit/s (CRC4 framing).

EC/EFS | SIGNAL AlS FRAME |CRCMIM | PATTERN | SUB FRAME
Result LOSS LOSS LOSS LOSS 1LOSS
Bit * * * *
Code *
Frame * * *?
CRC * *
RERE * *

N.B. For CRC-CAS framing see 2 Mbit/s CAS for CASMFM alarm effect.
* = Sub 64 kbit/s sub frame results.

G.821 Error Analysis

Validity: G.821 Error analysis can be done in full on Bit, Frame, CRC and
REBE errors. The results are: Unavailable seconds, % unavailability, Error
seconds, % error seconds, severely errored seconds, %severely errored seconds,
degraded minutes, % degraded minutes and long term mean error ratio.

Valid in all test periods. Counting may be inhibited under certain alarm
conditions, see Effects of Alarms on Analysis below.

(.821 applies to 64 kbit/s stream only. A normalized estimate can be selected
for BES, %DM and %SES for the higher bit rates as in CCITT Rec. G.821
Annex D. Once selected it will be stated on the G.821 analysis result page.
User-defined G.821 standard and Annex D are also available.

Display Formai: Count resuits 9 digit display (ES, SES etc) Percentage results
are shown as XX.YYYYY% or 100.00000%. LTMER result X.YYY x 10™,
wheren = 1 to 12.

SES: The number of severely errored seconds (SES) is counted over the
available time. A severely-errored second is a second which has an error ratio
worse than a user defined threshold (10N where N = 2 to 5) The default is
102, For CRC and REBE errors the severely errored second threshold can be
set to N in 1000 where N is between 1 and 1000. The default is 871 which
corresponds to a random error rate of 1073, Some alarm seconds are treated as
SES’s, see Effects of Alarms on Basic Errors below.
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% SES: The number of severely errored seconds (SES) expressed as a
percentage of the available time in seconds.

Unavailability: The number of unavailable seconds during a test period. A
system becomes “available” when the error ratic measured in 1 second intervals
is better than the severely errored second threshold for 10 or more consecutive
seconds. A system becomes “unavailable” when the error ratio measured in 1
second intervals is greater than the severely errored second threshold for 10 or
more consecutive seconds.

% Unavailability: The number of unavailable seconds during a test period
expressed as a percentage of the number of elapsed seconds.

ES: Asynchronous error seconds (ES) are counted over available time.

% ES: Asynchronous error seconds counted over available time expressed as a
percentage of the available time in seconds.

DM: The number of degraded minutes (DM) during the test period. A
degraded minute is a 60 second (1 minute) composite interval during available
time (excluding severely errored seconds) over which the error ratio is worse
than the selected threshold.

% DM: The number of degraded minutes expressed as a percentage of the total
number of elapsed minutes of available time.

LTMER.: Long Term Mean Error Ratio, is calculated for available time
excluding the effects of any errors occurring in Severely Errored Seconds.

Effects of Alarms on Analysis

The instrument will treat the occurrence of certain alarm seconds as a G.821
severely errored second (SES) and a G.821 error second (ES). These alarms are
those which are in context for the current settings of the instrument. The effect
will be to increment (*) the ES and SES count and hence affect other relevant
G.821 analysis resulis.

Unframed 2 Mbit/s, 704 kbit/s, 8 Mbit/s, 64 kbit/s

G.821 | SIGNAL | AIS PATTERN | SUB FRAME
ES/SES LGSS 10Sss LOSS

Bit * * * *
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Framed 2 Mbit/s, 704 kbit/s (non-CRC4 framing).

G.821 SIGNAL AlS FRAME | CASMFM | PATTERN | SUB FRAME
ES/SES LOSS LOSS LOSS LOSS LOSS
Bit * * * * *
Frame * * *

Framed 2 Mbit/s (CRC4 framing).

G.821 SIGNAL AlIS FRAME |CRCMFM | PATTERN | SUB FRAME
ES/SES LOSS LOSS LOSS LOSS LOSS
Blt * * * *® *
Frame * * *

CRC s ® ®

REBE * * *

N.B. For CRC-CAS framing see 2 Mbit/s CAS for CASMFM alarm effect.
Alarm Seconds
Display Format: 9 digit display

Alarms Analyzed: Power Loss, AIS, Signal loss, Frame Loss, CAS Multiframe
Loss, CRC4 Multiframe Loss,Remote Alarm, Remote Multiframe Alarm,
Pattern Sync Loss

Frequency Results

Display Format: XXXXXXX Hz
Resolution: 1 Hz

Accuracy: £10 ppm %1 count
Ageing: +2 ppm per year {typical)

Frequency Offset

Display Format: XXX ppm
Range: -199 ppm to 4199 ppm
Resolution: 1 ppm
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Accuracy: +10 ppm

Ageing: =2 ppm per year (typical) _

COFAs: Changes of Frame Alignment or uncontrolled slips (COFAs) are
detected and counted in available time. COFAs are available for 2Mb/s framed
Rx signals except Tones. Bit errors are suppressed over a period from 200ms

before the slip until the slip is resolved. The frame loss associated with a
COFA suppresses CRC, Frame and REBE errors.

Pattern Slips: Count of number of controlled octet slips (positive or negative)
in available time. Frame slips are available for 2Mb/s, 704kb/s and 64kb/s RX
with PRBS pattern. Bit errors are suppressed over a period from 200ms before
the slip until the slip is resolved.

Round Trip Delay Result

Display Format: XXXX ms, low resolution. XX.XXX ms, high resolution.
Range: 0.000 ms to 1023 ms.

Resolution: 1 ms, low resolution. 1 ps, high resolution.

Threshold 50 ms, with 4 1 ms hysteresis.

Accuracy: low resolution, 3% & 1 ms nominal.

high resolution, 3% = 0.001 ms nominal.

Validity: Ounly valid for 2 Mb/s with ternary interface, HDB3 linecode and 2%
PRBS pattern.

Trouble Scan

A convenient display is provided showing 2 summarised error count and alarm
status for all relevant error sources for the current or previous test. Error
counts will not be displayed if all relevant error sources and alarms are clear.

Instead a message will be displayed.

Validity: Valid for all test periods. see also “The Effects of Alarms on Basic
Errors” and “Alarm Hierarchy”.

Error Count: Frrors are counted for all sources over total elapsed time.
Error Count Format: 6 digit display.

Time Functions

Real Time Clock

Fundamental Period: 100 ms {nominal)
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Stahility: Crystal controlled +0.01%

Display: Displays of time and ‘da,te are presented on the TIME & DATE,
OTHER page.

Time format is: Time hoursiminutes:seconds

Date format is: Day-month-last two digits of year

Both can be set at any time. (Time display resolution 1 second).

Elapsed Time: The instrument can monitor the time which has elapsed since
the start of a test period. This facility is available in all Test Periods.
M.2100

Interface 2.048kbit/s framed.

Pattern loss

A selection of pattern loss criterion for 0.151 {CCITT) compatibility is
available:- ie pattern loss occurs on 10 consecutive deci-seconds, each with BER
> 20% (PRBS), or 4% (WORD). The standard criterion is ANY deci-second
with BER > 20% (PRBS), or 4% (WORD).

Interface

M.2100 measurements are only available when the HP 37732 is measuring a
2.048Mbit /s signal.

Evaluation of M.2106 ES and SES

M.2100 ANOMALY: a second containing 1 or more errors from 1 or more
sources; eg CRC, FAS.

M.2100 DEFECT: a second where the service is degraded beyond a reasonable
limit; eg a second containing an alarm, or a BER > 1E-3.

M.2100 AVAILABILITY ES and SES are not counted during unavailable time.
The system goes unavailable at the onset of 10 consecutive SES. The system
goes available at the onset of 10 consecutive non-SES.

To separately process the TX and RX paths, together with separate processing
of in-service and out-of-service requires 9 counts; ES, SES and UAS for counts
of RX in-service. RX out-of-service and TX in-service measurements. The
individual sources are shown in the following table:
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Note: Frame error, CRC, REBE SES thresholds are user definable.

IN-SERVICE
non-CRC4 framing.
LOF LOS FAS  Frame bits A-bits
RX-ES >1 >1 >1 (>28)
TX-ES >d
RX-SES >1 >1 >28
TX.SES >d
CRC4 framing.
_ 1LOF LGS FAS Frame bits A-bits
RX-ES >1 >1 >1
RX-SES >1 >1 >805
TX-ES >1
TX-SES >805 >e
QUT-OF-SERVICE
non-CRC4 framing.
LOF L.OS FAS  Frame bits  logic
RX-ES >1 >1 >1 (>28) >1
RX-SES >1 >1 {(=28) >le~3
CRC4 framing.
LOF LGS FAS  Frame bits  logic
RX-ES >1 >1 >1 >1
RX-SES >1 >1 >805 >l1e—3

Additionally a pattern slip causes a RX-008-SES.
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SES Thresholds

Type Range
Frame Error 1 to 99
CRC 1 to 989
REBE 1 t0999

Default
28
305
305

A-bit threshold

“d & €”: Two comsecutive 5ms periods each containing >1 “A” bit.

Graphs and internal logging

Graphical storage of COFAs and Pattern slips are provided. Graphical storage
of M.2100 results are provided. The additional event tracks are:

COFA
Pattern-slip
ES

SES

~F} O 1 s D BRD

g UAS
10
11

RX
RX
RX
TX
RX
RX
TX
RX
RX
TX
RX

(In- & Out-of-service)
{Out-of-service)
In-service

In-service
Qut-of-service
In-service

In-service
Out-of-service
In-service

In-service

Out-of-service
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General Specifications

Graphics
Histogram: Display or print out versus time of two error sources.

Error Sources: Bit error count, Frame alignment signal error count, Code error
count {excluding HDB3 substitutions), CRC4 error count, REBE (Remote

End Block Error) count, Alarms. The validity of error sources depends on
instrument setup. If not valid that error source will not be displayed.

Alarms: Power Loss, Signal Loss, AIS, Frame Loss,CAS Multiframe Loss,
CRC4 Multiframe Loss, Pattern Loss, Octet loss.

Error count scale: Pseudo logarithmic range of more than 8 decades, each
decade being represented linearly.

Storage

Storage: For up to 10 tests with a maximum of approximately 5000 event
capacity. Once the remaining store capacity has been used, previous test data
will be overwritten. There is no lock mechanism to retain old stored data.
Storage resolution: 1 min (32 hours of storage), 15 min (480 hours of storage),
1 hour (80 days of storage)

Stored Measurements: End of Period Results: Error Count, Average Error
Ratio, Error Free Seconds, Unavailability, % Unavailability, Error Seconds,
7% Error Seconds, Severely Errored Seconds, % Severely Errored Seconds,
Degraded Minutes, % Degraded Minutes, Long Term Mean Error Ratio.
Validity: Valid for all test periods. Validity as for basic errors and analysis.
Format: Same as Error Results and G.821 Error Analysis.

Alarm Seconds

Alarms Stored: Power Loss, AIS, Signal Loss, Frame Loss, CRC4 Multiframe
Loss, CAS Multiframe Loss, Pattern Loss, Octet loss, Remote alarm and
Remote multiframe alarm.

Stored Setups

Receiver Settings: Application, Interface and Linecode, Frame, Pattern and
Timeslot(s).
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Printer Output

Printer output is conditional upon whether the instrument is currently running
a test or not.

By pressing the "PRINT NOW?” hardkey outside of testing , the instrument will
print a summary of current instrument seftings followed by a summary of the
results from the last test period.

By pressing the "PRINT NOW’ hardkey during testing , the instrument will
print a summary of current instrument settings followed by a snapshot of the
results from the current test period.

Graphical printer output is only available outside of testing and is conditional
upon which graphics page is currently displayed.

By pressing the "PRINT’ softkey offered on the graphics "TEXT RESULTS’
page, a summary of instrument settings foliowed by stored textual results are
printed for the graphics sfore currently selected.

By pressing the "PRINT’ softkey offered on the graphics '"GRAPH RESULTS’
page, a summary of instrument settings followed by two (currently displayed)

error count histograms plus alarms are printed for the graphics store currently
selected.

A facility is provided to print from the cursor to the end of the graph.

Printer and remote control port: Full duplex RS-232 serial interface configured
as a DCE. Direct connection may be made to DTEs, such as printers and
dumb terminals. An adaptor cable is required for connection to devices
configured as DCE. Printer output and remote contro! mode are mutually
exclusive.

Printer Output Mode Configuration

Baud rate: 300 600 1200 1800 2400 4800 9600
Data bits: 8

Parity: None

Stop bits: 1 or 2

Transmit pacing: Off, ENQ/ACK, Xon/Xoff, DTR

Print Style: Normal or Compress (80 columns on 40 column printer).
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Remote Control
Remote Control Mode Configuration

Baud rate: 300 600 1200 1800 2400 4800 9600

Data bits: 7

Parity: Odd, Even, Zeros, Ones

Stop bits: 1 or 2

Pacing: ENQ/ACK (off, on), Xon/Xoff (Rx only, Tx only or Rx & Tx, off),

In addition to Xon/Xoff and ENQ/ACK character handshake flow control, the
HP 37722A provides an optional COMMAND PROMPT to facilitate remote
control via a dumb terminal. When this feature is in use, the HP 37722A
echoes keystrokes/characters back to the terminal/controller and returns a
prompt string to signify that it is ready to accept a new command.

RS-232 connector configuration

Pin Mnemonic Description
1 PGND  Connected to chassis ground
2 TXD 37722A data input
3 RXD 37T722A data output
4 RTS Internally connected to CTS in the 377224
5 CTS Internally connected to RTS in the 37722A
6 DSR Set “ON” by 37722A when powered
7 SGND  Signal ground
8 DCD Set “ON” by 37722A when powered
20 DTR When DTR transmit pacing is selected, data output from
the 37722A is inhibited if DTR is held “OFF” by receiving
device.

Modem Operation: Remote control via a modem link requires a pair of full
duplex modems. Connection between the HP 37722A and the modem should
be by means of a cable configured as follows:
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HP 37722 MODEM

POND (1) {1} PGND
RXD (3 (21 TXD
XD & (37 RXD
DSR |

&) {4) RTS

L—————> (200 DTR
RTS {4; By DSR
DTR (20} <~—J

SGND () {7; SGND

Serial Accessory Interface: The interface, via a 40-pin female connector,
includes clock, data, control and power connections to the Datacom Module.
High speed signals are balanced, conforming to V11. To reduce power
consumption these lines are unterminated. Signal reflections are kept to the
minimum by the short length of cable to the module.

The Reference Clock is a high accuracy signal timing both TX Data out of the
instrument and RX data into it. Its frequency is at least twice the maximum
frequency of any clock on the datacom interfaces. TX and RX Inhibit are used
to suspend the flow of valid data between the instrument and the datacom
module.

Control and some measurement information is passed between the datacom
module and the instrument on a full-duplex serial link running at over 100
kbit/s. Serial Enable is an unbalanced signal used to address the datacom
module’s control processor. The Reset line is also unbalanced and permits the
instrument to asynchronously reset the datacom module.

User Confidence Tests: These tests provide a high confidence level that the
instrument operates to specification. They will also provide service information
for fault location.

EMC Compliance: The HP 37722A has been tested and complies with FTZ
1046 when used with the following cables:

37722-60024 3-pin Siemens
15900-60001 V.24
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Protection: No damage shall result to the test set if a short or open-circuit is
applied to any input or output of the instrument.

Environmental
Power Supply

Size: 340mm (13.4in) wide, 190mm (7.5in) high, 208mm (8.2in) deep including
front panel cover or datacom module.

Weight: HP 377224 4.5 kg (10 1b),
HP 377324 5.9 kg (12.5 1b).

Operating temperature: 0 to 450°C.
Storage Temperature: -40 to +70°C.
Input voltage: 95Vac to 240Vac £10%
Input frequency range: 47Hz to 66Hz

LpA < 70dB LpA < 70dB
operator position am Arbeitsplatz
normal operation Normaler Betrieb

per IS0 7779 nach DIN 45635 T, 19
Options

Option 002 - 8 Mbit/s Transmit/Receive
Line Code: HDB3
Ternary Data Output

Impedance: 75 £ unbalanced (nominal).
Pulse Shape: Conforming to CCITT G. 703 table 7.
Jitter: typically less than the limits in CCITT G.823 section 2.

Binary Data Output

Impedance: 75  unbalanced (nominal).
Format: NRZ Binary.
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Amplitude: Mark > 3.0 Volts.
Space < 0.5 Volts.

Binary Clock Output

Impedance: 75 2 unbalanced {nominal).
Format: Square wave, 50 £ 6 % duty cycle on internal clock.

Amplitude: Mark > 3.0 Volts.
Space < 0.5 Voits.

Polarity: Normal or Inverted.

Tx Clock Source

The Tx can be clocked from the following sources:
w Internal clock

w External clock from the "CLOCK IN’ port.

® Recovered clock from receiver (loop timing)
Internal Tx Clock

Frequency: 2.048 MHz.
Stability: £10 ppm temperature 0 - 50 C.
Ageing: £2 ppm per year (typical).

External Tx Clock

Impedance: As 2Mb/s receiver binary clock input.
Format: As 2Mb/s receiver binary clock input.
Threshold: As 2Mb/s receiver binary clock input.
Frequency: 2.048Mbit/s £200ppm.

Looped Timing

Indication: Tx clock loss will be flagged if no clock can be recovered from the
received signal.

Framing

(3.732 framing can be enabled or disabled.
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Tx Error Add - Measurement and Analysis Mode
» Bit
w Code

Bit errors: errors inserted into the test pattern will not cause any code errors.
Code errors: violations of the HDB3 coding rule could cause bit errors.

Error Add Rate

Bit and code ezrors can either be added singly or at preset rates of 1 in 10N
where N is any number from 2 to 8.

Frame Error Add Rate

Frame errors are inserted into the FAS word. The following choices are
possible:

8 Off - no errors in FAS word

m 1in 4 FAS - sync gain

m 3in 4 FAS - hold

® All errored - sync loss

Alarm Generation

The following alarm signals can be simulated:
# AIS all ones.

® Remote alarm (bit 11 of FAS word set to 1)
m No signal.

Ternary Data Input

Rate: 8.448 Mbit/s +100 ppm. (G.703 specs £30 ppm}

Pulse shape: Will accept any pulse shape conforming to table 7/G.703 with
between 0 and 6dB of “root f” loss at 4.224 MHz. In addition, automatic gain
control will compensate for flat loss of up to 30dB (for protected monitor
points or use with a bridging probe).

Input Impedance: 75 2 unbalanced (nominal)

Interference: typically meets G.703

Jitter Tolerance: The input typically tolerates a signal modulated by a
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sinusoidal jitter having an amplitude/frequency relationship defined in CCITT
(G.823 section 3.

Binary Data Input

Impedance: 75  unbalanced (nominal).
Format: NRZ Binary.

Rate: 8.448 Mbit/s (nominal).
Threshold: 1.4 Volts (nominal).

Binary Clock Input

Impedance: 75 Q unbalanced {nominal).
Format: Square wave.

Frequency: 8.448 MHz (nominal).
Threshold: 1.4 Volts (nominal).
Polarity: Normal or Inverted.

Alarm Criteria

AIS: Less than 3 zeros in 512 bits.
Signal Loss: HDB3: 11 or more consecutive zeros. Alarm clears on receipt of a
one.

Pattern syne

Sync Loss: Sync loss is deemed to have occurred if the error ratio exceeds 4%
on 16 bit user word or 10% on a prbs as measured over a period of time. The
time period is selectable between one 100 ms period, or 10 consecutive 100ms

periods.
Syne Gain: Sync is regained after 32 error-free clock periods.
Resyne: Resync is automatically attempted upon sync loss.

Measurements

» frequency count

m frequency offset

m bit error count

 code error count {excluding HDB3 substitutions)

= frame error count
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Variable Clock Results

In unframed binary applications, the Rx clock in can be varied from 500kHz to
9MHz. The following results will be correct over the full frequency range:

m Bit error rate
u Alarm seconds
» Bx frequency

Other measurements {G.821 analysis and frequency offset) are correct at the
nominal line rate but unspecified outside its tolerance band.

Option 0063 - 704kbit/s Transmit/Receive
Line code: AMI, HDB3, NRZ
Ternary Data Output

Impedance: 120 Q balanced or 75 § unbalanced {nominal).

Pulse Amplitude: 2.37 V £2.37 V (unbalanced), 3 V £3 V (balanced)
Pulse Width: 710 ns £71 ns

Pulse Overshoot: < 0.47V

Pulse Undershoot: < 0.47 V

Jitter: typically meets CCITT (G.823 section 2.

Binary Data Output

Impedance: 75 Q unbalanced (nominal)
Format: NRZ Binary

Amplitude: Mark > 3.0 Volts

Space: < 0.5 Volts.

Binary Clock Output

Impedance: 75  unbalanced {nominal)

Format: Square wave, 50 46 % duty cycle on internal clock

Amplitude: Mark > 3.0 Volts, Space < 0.5 Volts

Polarity: Normal or Inverted.

Tx Clock Source: The Tx can be clocked from the Internal clock or recovered
from receiver clock (loop timing) or external clock.
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Internal Tx Clock

Frequency: 704 kHz.
Stability: +10 ppm temperature 0 - 50 C.
Ageing: -+2 ppm per year typical

External Tx Clock

Impedance, Format and Threshold: as for 704 kbit/s receiver binary clock
input.

Frequency: 704 kbit/s £200 ppm.
Looped Timing

Indication: Tx clock loss will be flagged if no clock can be recovered from the
received signal.

Spare International (Si) Bits: In framing mode the 5i bits can be set to all
ones or all zeros, default condition all ones.

Unassigned Frame Bits: In framing mode there are 5 bits (bits 4 to 8 of
timeslot zero of NFAS frames). These can be set to any 5-bit pattern, default
condition all ones.

Spare Service Bits: In framing mode there are 16 service bits (timeslot zero of
frames 13 and 15). These can be set to any 16-bit pattern, default condition all
ones.

Spare MFAS Timeslot Bits: In framing mode there are 3 spare bits in timeslot
zero of frame 1 (bits 5, 7 and 8). These can be set to any 3-bit patiern, default
condition all ones.

Signaling Bits: The ABCD signaling bits can be set to any 4-bit pattern, ALL
channels set to the same pattern, default 0101.

Alarm Generation: the following alarm signals can be simulated:

AIS with 2 zeros in 512 bits (true AIS)

AIS with 3 zeros in 512 bits (false AIS)

AIS all ones

Remote alarm (bit 3 of NFAS timeslot set to 1)

Remote multiframe alarm (bit 6 of MFAS timeslot set to 1)
No signal.
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Transmitter Timeslot Selection: For Measurement and analysis mode when the
transmitter is configured for 704kbit/s, the timeslots can be selected as follows:
All timeslots, Single timeslot, n timeslots, for n up to 10.

Timeslot zero is always reserved for framing and signaling. For “single
timeslot”or “n timeslots”, any timeslot can be selected except timeslot zeroc.

Deselected Timeslots: The deselected data timesiots are loaded with either all
ones, or a repeating 2%-1 PRBS (to simulate live traffic).

Tx Error Add - Measurement and Analysis Mode

Bit errors: errors inserted into the test pattern. These will not cause any code
or frame errors.

Code errors: violations of the AMI coding rule. These will not directly cause
any bit or frame errors but some error extension is possible with HDB3 coding.
Error Add Rate: Errors can either be added singly or at preset rates of 1 in
10N where N is any number from 2 to 8.

Frame Error Simulation Mode: Special sequences of errors can be generated
in any framing timeslot. Timeslot selection for frame simulation is FAS word,
NFAS bit or CAS MFAS word.

Mode: Burst, Continuous

FAS Error Simulation: this is used for testing the alarm thresholds of most
multiplexers.

Burst: 1 error; 2 errors; 3 errors; 4 errors; 5 errors

Continuous: No errors, 5 in 105, 2 in 10%, 5 in 104, 2 in 103, 2 errored FAS
words in 4 (sync), 1 errored FAS word in 2 (hold), 3 errored FAS words in 4
{sync loss).

NFAS Error Simulation

Burst: 1 error; 2 errors; 3 errors; 4 errors; 5 errors; hold sync if in sync.
Continuous: No errors, 1 errored NFAS word in 2 (sync gain), 3 errored NFAS
words in 4 (sync loss}, All errored.

CAS MFAS Error Simuiation

Burst: 1 error; 2 errors; 3 errors; 4 errors; 5 errors
Continuous: No errors, 1 errored MFAS word in 2 (multiframe sync gain), All
errored {multiframe sync loss)
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Ternary Data Input

Rate: 704 kbit/s £100 ppm.

Pulse shape: As per 704 kbit/s Ternary Data Output with between 0 and
6dB of “root f loss at 352 kHz. In addition, automatic gain control will
compensate for flat loss of up to 30dB (for protected monitor points or use
with a bridging probe).

Input Impedance: 120 Q balanced or 75 © unbalanced (nominal)
Interference: As per 2 Mbit/s.

Jitter Tolerance: As per 2 Mbit/s.

~ Binary Data Input

Impedance: 75 ) unbalanced (nominal})
Format: NRZ Binary

Rate: 704 kbit/s {nominal)

Threshold: 1.4 Volts (nominal)

Binary Clock Input

Impedance: 75 © unbalanced (nominal)
Format: Square wave

Frequency: 704 kHz (nominal)
Threshold: 1.4 volts {nominal)
Peolarity: Normal or Inverted

Alarm Criteria

AIS: Less than 3 zeros in 512 bits

Signal Loss:

HDB3: 11 or more consecutive zeros. Alarm clears on receipt of a one.

AMI: 16 or more consecutive zeros. Alarm clears on receipt of a one.

NRZ: No receive clock transitions in the last 100 MS. Alarm clears on receipt
of a clock transition.

Frame Loss: 3 or more consecutive FAS words in error, or 3 or more
consecutive NFAS bits in error. Frame sync is regained when 2 or more
consecutive good FAS words are received with no NFAS errors.

CAS Miframe Loss: 2 consecutive MFAS words in error or all zeros in MFAS
timeslot. Multiframe sync is regained on the first occurrence of a good MFAS.
Remote Alarm: Bit 3 of all NFAS words set to 1.

Remote Mirame Alarm: Bit 6 of MFAS timeslot frame 1 set to 1.
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Receiver Timeslot Selection: For Measurement and analysis mode when
the receiver is configured for 704 kbit/s, the timeslots can be selected: as
per transmitter; All timeslots; Single timeslot; or n timeslots, for n up to
10. Timeslot zero is always reserved for framing and signaling. For “single
timeslot”or “n timeslots”, any timeslot can be selected except timeslot zero.

Pattern sync

Syne Loss, Syne Gain, Resync: As for 2 Mbit/s,

Measurements: frequency count, bit error count, code error count {excluding
HDB3 substitutions), frame bit error count.

Timeslot Monitor: The following bits are displayed: Single data timeslot,
Frame alignment signal timeslot, Not frame alignment signal timeslot, Frame
one timeslot zero (MFAS timeslot), Single signaling channel, all signaling
channels; Spare service bits (timeslot zero frames 13 and 15).

No measurements are provided in timeslot monitor. However, all of the
relevant alarms, except PATTERN SYNC LOSS, are detected and are available
on the front panel.

Option 004 - Smali Siemens Connectors

Small Siemens Connectors replace the four BNC connectors on the unbalanced
ports.

Option 005 - Sub rate testing, timeslot access, tone generation and
measurement.

w CCITT Recs. X.50 divisions 2 and 3, X.50 bis and X.58 sub-64 kbit/s testing

@ External X.21 data access to n unstructured 64 kbit/s timeslots within a 2
Mbit/s signal (n = 1 to 6), or 1o a single structured {X.50/X.58) 64 kbit/s
timeslot

® Internal talk/listen to a single timeslot

» 600 Q audio access to a single unstructured timeslot
8 Tone generation and measurements

X.21 Data Access

Rate: Unstructured n x 64 kbit/s timesiot,n = 1 to 6
Rate: Structured (X.50/X.58) sub-64 kbit/s
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Mode: DCE
Connector: X.21-leased: 15-pin D-type

Audio Access
External drop/insert of one unstructured 64 kbit/s timeslot

Input and Output Connectors: 3-pin Siemens
Impedance: 600  balanced (nominal)

TLP: 0.0dB (nominal)

Codec: A-law

Level: +3dBm to -50dBm

X.50 48-khit/s

Framed 48kbit/s in both Division-2 and Division-3 frame formats are provided.
Access is provided via the X.53 numbering scheme.

X.50 & X.58 AIS
The ability to generate and measure “all-1’s” as AIS is provided.
X.58 Frame error add

The ability to generate errors into the X.50 and X.58 frame structure is
provided at the rates 1E-2, IE-3, 1E-4, 1E-5, IE-6.

X.50 14.4 & 19.2kbit/s

The ability to determire the phases which carry the payload is provided. This
facility is set on the “OTHER” page under X.53 setting and the choices of
phase separation are coded “17, “2”, “3” and “4” The phases selected with
these codes are given in the following table:

code 1 phase separation 1&2, 2&3, 3&4, 4&5
code 2 phase separation 1&3, 2&4, 3&5

code 3 phase separation 1&4, 2&5

code 4 phase separation 1&5

The ETSI compliant and HP default is “1”.
X.58-ETSI '

This format (previously known as “X.58-PTT-NL"} is available.
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Internal talk/listen

Rate: one 64 kbit/s timesiot Speaker/microphone
Tone generation and measurement

Tone Generation

Into n 64 kbit/s timeslots, n = 1 to 31
Level: 0 dBm0 to -55 dBm0 in 5 dB steps

Accuracy: 0 dBm0 to -50 dBm0: +04B
-55 dBm0: £0.3 dB

Set frequencies: 404, 1008, 2100, 2804 Hz
Accuracy: +1 Hz

User-definable frequency: 100 Hz to 3.9 kHz
Resolution: I Hz

Accuracy: +15 Hz

Tone Measurement
In selected 64 kbit/s timeslot
Code word measurements

Results range: 0 to =127
Offset range: 0 to £16

Signal level

Results range: -80 to +3dBmo0
Resolution: 0.1 dB

Accuraey: -40 dBmo0 to +3 dBm0: £0.1dB
-60 dBm0 to -40dBm0: £0.5 dB

Channel frequency

Range: 100 Hz to 3.90 kHz
Resolution: 1 Hz

Accuracy: +1 Hz, 2100 ppm
Minimum input level: -60 dBm0

A-law Code Word
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Offset range: -99 to +99 {mean dc level)
Peak: +1 to +127, -1 to -127

Sub-64 kbit/s testing

Testing of sub-64 kbit/s data signals to CCITT Recs. X.50 divisions 2 and 3,
X.50 bits and X.58.

Structured bearer signal: a 64 kbit/s codirectional signal or one timeslot
within a 2 Mbit/s signal (without CAS multiframe).
Modes of operation: Transmit/receive, through mode

Test Patterns

PRBS: CCITT Rec. 0.151: 2°-1, 2111

Word: Fully programmable word (octet aligned): 14 bits for X.50; 16 bits for
X.58.

External pattern: Via X.21-leased port

Deselected sub-rate channel contents

X.50: Fo000000 or F0101010 or F1111110 or F0000001

X.58: 11111111 or (1010101

Network Bits: user controllable: X.50 division 2: FAS bits A to H; division 3:
FA bit A; X.58: T1to T4 (T1 contains bits A to H).

Pattern sync

Syne loss: When error ratio exceeds 10% for PRBS, 4% for word, over 100 ms
Sync gain: After n error-free consecutive bits, where n is:

Pattern X.58 X.50
Bits Bits
291 17 15
2111 19 17
word 24 18

Error Add

Bit: Single, variable rate 10™ where n = 2 to 6.
Frame: 1 to 32 consecutive frame bits
Through mode: All except the selected circuit are copied from the receiver port

General Information 6-39




to the transmitter port. For 2.048Mbit/s, the non selected timeslots are copied
across. The time order of the sub-64 kbit/s structure timeslot relative to the
other timeslots may be disturbed. The CRC will be recalculated. The test set
generates the selected mapping.

Frame Error Add

Burst: A number of consecutive frame octets {X.58) or consecutive frame bits
(X.50 div 2 and 3) may be errored. X.50 note: frame bit positions that are
used for network bits are not errored, i.e. are skipped.

Rate: The ability to generate errors into the X.50 and X.58 frame structure is
provided at the rates 1E-2, 1E-3, 1E-4, 1E-5 and 1E-6.

AIS

The ability to generate and measure “all-ones” as AIS is provided.
Results

Bit errors, frame errors

Accuracy: £1 count (error count period +30ms).

Alarms: (indicated by status line message and LED) frame loss, pattern loss,
remote alarm

Octet monitor: displays the contents of any selected octet within the user
channel. Monitors the information bits and the network bits

Circuit numbering

X.53 details numbering of the channels for X.50 and X.58 (on the
user-interface).

Number 1 2 3 4
1 = Division 2 3 = 600 bit/s N N = first octet in the frame
2 = Division 3 4 == 2.4 kbit/s which carries the cirenit.
5 = 4.8 kbit/s
6 = 9.6 kbit/s

7 = 14.4 kbit/s
8 = 19.2 kbit/s

e.g. 1304 means a Division-2, 600 bit/s signal transmitted on octet 4 of the
frame.
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X58 - ETSI

w X.58-NL-PTT pattern generation and measurement, X.58-NL-PTT is a
sub-64 kbit/s data structure, being developed by ETSI, which is similar to
CCITT Rec. X.58.

w External X.21 data access to an unstructured 64 kbit/s timeslot or a single
structured (X.58-NL-PTT) 64 kbit/s timeslot of a 2 Mbit/s signal.

m Internal talk/listen to a single timeslot of the primary data stream via a
PCM codec.

m 600 ©Q audio access to a single timeslot of the primary data stream via a
PCM codec.

X.21 Data Access

Rate: an unstructured 64 kbit/s timeslot, or a sub-rate structured circuit.
Connector: X.21-leased: 15-pin D-type side panel

Mode: DCE

Audio Access

External drop/insert of one unstructured 64kbit/s timeslot.

Input and Output

Connector: 3 pin Siemens

Impedance: 600 Q balanced (nominal)

TLP: 0.0dB (nominal}
Codec: A-law

Level: +3dBm to -50dBm
Internal talk/listen

Rate: one 64 kbit/s timeslot Speaker/microphone
X.58-NL-PTT Testing

The 64 kbit/s structured signal may be either one timeslot within a 2.048
Mbit/s signal (without CAS multiframe) or a 64 kbit/s co-direction signal.
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Patterns

PRBS: CCITT Rec. 0.151: 2%-1, 2111
User programmable word; octet aligned (16-bits)
External pattern via X.21-leased port

Deselected sub-rate channel contents: 131311111 or 01010103
Pattern sync

Sync loss: When error ratio exceeds 10% for PRBS, 4% for word, over 100 ms
Sync gain: After n error-free consecutive bits, where n is:

pattern i bits
2°-1 17
2111 19
word 24

Error Add

Bit: Single, variable rate 10® where n = 2 to 6.
Frame: 1 bit of 1 to 32 consecutive frame bytes.

Through mode

The instrument retransmit the recovered received data, except the selected
circuit. The time order of the sub-64 kbit/s structure timeslot relative to the
other timeslots may be disturbed. The CRC will be recalculated. The test set
generates the selected mapping.

Results

Bit errors, frame errors
Accuracy: £l count (error count period + 30ms)

Alarms
(indicated by status line message) Frame Loss, remote alarm, Pattern loss.

X.58 Structure

X.58 uses an 80-octet frame with a number of octets from the frame for
network use. An octet selected from within the user channel may be displayed
on the timeslot monitor page, as are the network octets.

6-42 General information




There are 106 different uses of the 80 bytes frame. Each number refers to a
different rate or mapping of rate.

Any mapping, 1 to 106 excluding circuits 55 and 94, may be used for stimulus
and/or measurement. The same mapping is used for transmit and receive.

Frame alignment

signal
name binary byte no.
X1 11100100 6
X2 1010060600 42

Frame alignment

In search mode or maintenance mode. The transition from search to
maintenance occurs when a 4 octet sequence X1,X2,X1,X2 is detected without
error and no other sequence X1,X2,X1 is detected elsewhere in these two
frames.

Timeslot monitor: Displays the contents of any selected octet within the user
channel.

Option 006 Timeslot Access, Tone Generation and Measurement.

Option 006 adds to the standard HP 37722A/32A

® External X.21 data access to n unstructured 64 kbit/s timeslots within a 2
Mbit/s signal (n = 1 to 6)

m Internal talk/listen to a single timeslot
m 600 Q audio access to a single timeslot
m Tone generation and measurements
X.21 Data Access

Rate: Unstructured n x 64 kbit/s timeslot, n = 1 t0 6
Mode: DCE
Connector: X.21-leased: 15-pin D-type

Audio Access

External drop/insert of one unstructured 64 kbit/s timeslot
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Input and Output

Connectors: 3-pin Siemens
Impedance: 600 Q balanced (nominal)
TLP: 0.0dB (nominal)

Codec: A-law

Level: +3dBm to -50dBm

Internal talk/listen

Rate: one 64 kbit/s timeslot Speaker/microphone
Tone Generation and Measurement

Tone Generation

Into n 64 kbit/s timeslots, n = 1 to 31

Level: 0 dBm0 to -55 dBm0 in 5 dB steps

Accuracy: 0 dBm0 to -50 dBm0: +0 dB
-55 dBm0: 0.3 dB

Set Frequencies: 404, 1008, 2100, 2804 Hz
Accuracy: +1 Hz

User-definable frequency: 100 Hz to 3.9 kHz
Resolution: 1 Hz

Accuracy: %15 Hz

Tone Measurement
In selected 64 kbit/s timeslot
Code word measurements

Results range: 0 to £127
Offset range: 0 to +16

Signal level

Results range: -80 to +-3dBm0
Resolution: 0.1 dB

Accuracy: -40 dBm0 to -3 dBm0: £0.1 dB
-60 dBm0 to -40 dBm0: £0.5 dB
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Channel frequency

Range: 100 Hz to 3.90 kHz
Resolution: 1 Hz

Accuracy: £1 Hz £100 ppm
Minimum input level: -60 dBm0

A-law Code Word

Offset range: -99 to +99 {mean dc level}
Peak: +1 to 4127, -1 to -127

Option 2110

The following features comprise option 210:

m M.2110 : Evaluation of test pass/ fail 1 day and 7 day periods, relative to
uger defined “Allocation percentage”; ie 2 additional measurements.

m M.2120 : Evaluation of path performance with internal logging of the
occurrence of 15minute and 24hour report results, relative to performance
specified by user entered “Allocation percentage”; ie 2 additional
measurements.

® Measurement timed start : The ability to start a measurement at a specific
time and date; eg mid-night on 1st Jan 1999.

m Print on time interval : The ability to print results at regular intervals {15
mins/1 hr/24 hr).

M.211¢ & M.2120
Interface

M.21XX measurements are only available when the HP 37732 is measuring a
2.048Mbit/s signal.

Path Allecaticn
Range: 0.5% to 40.0% in 0.5% steps.
M.2110

M.2110 results of “WAIT”, “PASS”, “FAIL” are provided for both 24 hour and
7 day tests, based on limits derived from user entered PA% (Failure if 52 is
reached or exceeded, pass if 51 is not reached)
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M.2120

TR1 and TR2 reports are generated based on limits derived from user entered
PA% (and for TR2 BIS factor %). Such events are counted.

M2120 reports are generated only in available time.
Limits and Path Alloeation

‘The user enters the Path Allocation as a percentage. From this is determined
the M.2110 “51”7 and “S2” limits, and the M.2120 TR1-ES, -SES and TR2-ES,
-SES limits as detailed in CCITT documents. The TR2 limits may be scaled
from the 24 hour BIS limits, calculated in accordance with M.2110.

TR2 range: 50% to 150% in 1% steps
Graphs and Logging

Graphical storage of M.2110 results are not provided as they can be determined
from the storage of sources; eg frame error.

The occurrence of M.2120 TR1 and TR2 results may be logged to internal
storage; 4 tracks:- RX-TR1, TX-TR1, RX-TR2, TX-TR2

Time stamping

The occurrence of 2 event can be determined from its position on the internal
graphs.

Accuracy: 4+ 10 seconds.
Timed start

The ability to start a measurement at a user specified time and date is
provided.

Resolution: Hour, Minute, Day, Month, Year.

Printing The ability to print 2 summary of all current settings and counts at 15
minute, 1 and 24 hour intervals is provided. The content and form is the same
as that of the “print-now” feature.

Option B12

Internal, rechargeable battery power source .
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Option B48

External battery operation.

Option HO2
HP-IB remote control instead of R5-232.

Option HOB

Suppression of bit error recording during Pattern sync loss.

Option V01

Virtual remote operation (needs HP 15800A virtual remote software).

Option 010 - Relative Frequency
Summary

A (simultaneous) measurement of frequency relative to a (rear panel})
AMI/HDBS3 signal is available. Other derived measurements include estimated
positive and negative bit slips.

Compatibility

This option is not available for instruments with battery {Option B01, or 48
volt power supply).

Connector

BNC on rear panel.

Electrical

Same as front panel ternary input, see section 2 Mbit/s RECEIVER.
Results

m Relative frequency, in range —200 to 4 200 ppm.

® Peak Wander (positive and negative), in UL

s Cumulative positive and negative (estimated) bit slips.

w Graph showing current instantaneous wander, range £+ 256 Ul
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Installation

—— ¢¢ e

Introduction

Initial Inspection

Warning To avoid hazardous electrical shock, do not perform electrical
tests when there are signs of shipping damage to any portion of
a the outer enclosure (covers, Panels, meters and so on).

shipping materials for the carrier’s inspection. The HP office will arrange for
Tepair or replacement at HP option without waiting for claim settlement,
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Preparation for Use
the foliowing

Warning To avoid the possibility of injury or death,
precautions must be followed before the instrument is switched

% on.

A. Note that the protection provided by grounding the instrument
cabinet may be jost if any power cable other than the
three-pronged type supplied is used to couple the ac line
voltage to the instrument.

B. If this instrument is to be energized via an auto-transtormer
to reduce oOr increase the line voltage, make sure that the
common terminal is connected to the neutral pole of the

power Source.

C. The power cable piug shall only be inserted into @ socket
outiet provided with a protective earth contact. The
protective action must not be negated by the use of an
extension cord without a protective conductor (grounding).

D. For operator protection during battery operation, connect the
chassis terminal on the rear panel t0 earth ground.

Power Requirements

The instrument requires a power source of 95 to 240V ac +10%, 48 to 66
Hz single phase, or cail be powered from a Battery (Option B12). The
instrument’s power consumption is less than 60 VA.

Line Fuses

Two line fuses are required, they are located in the line power input module on
ot rating is 250V, 1 A Timed (HP 2110-0782).

the side panel. The corte
utlet ensure that

Caution Before connecting the jnstrument to a power o
the fuses are correctly rated.

6
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Power Cable

This instrument is equipped with a three-wire power cable. When connected
to a properly grounded power outlet, this cable grounds the instrument case.
The type of power cable supplied with each instrument depends on the country
of destination. Refer to the following figure for the Part numbers of the power
cables and plug configurations available. If the appropriate power cable is not
included with the instrument, notify the nearest Hewlett-Packard Sales and
Service Office and a replacement will be provided,

T .
%! g! / !%f

' [ BRI U ]

—
B?ZD--&Z‘HJ

f_a?za»z*rez, / 8120-136% | 8120-1889

8120351 la130-4755 Jap| B720-2556
The color code used in each power cable is given below:
Line Brown
Neutral Blue
Ground Green/yellow
Battery (Option B12)
Warning For operator protection during battery operation, connect the

chassis terminal on the rear panel to earth ground.

¢

Two 6 V 3 Ah lead acid batteries (HP 1420-0123) are located inside the
battery compartment at the rear of the instrument.
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The instrument will Tun with fally charged batteries (at an ambient
temperature of 25 degrees centigrade) for nominally 1.5 bours with settings and
results displayed or 2 hours with the display blanked.

Power consummption is optimized by automatically blanking the display if there
is greater than 9 minutes between key presses. Pressing any key re-displays
settings.

When the instrument detects that the battery voltage is low, it displays a
Battery low !!!t status message. Lhis message remains displayed until the
battery voltage drops below the minimum level that guarantees valid results.
When this condition is reached, there is an automatic instrument power down
and the red LOW BATTERY indicator on the side panel then fashes to show
the batteries require re-charging.

It is recommended that the batteries be re-charged as soOn &5 possible to
optimize battery life.

To Charge the Batteries (Option B12)

Caution To avoid over charging, do not use an external charger. The
ﬂ instrument has its OWI charging circuit.

Connect the ac power cord, the green CHARGING indicator lights - full charge
is obtained after 9 hours at 25 degrees centigrade. The battery charges with
the power switch It the ON or STANDB Y position.

To Change the Batteries

Warning The battery shouid only be changed by someone who is aware
of the hazards invoived.

ﬁ Do not short circuit the battery terminals, it may cause serious
personal mjury.

Do not incinerate or otherwise mutifate the battery. it might burst
or release toxic materials causing personal iniury.
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1. Ensure that the instrument power switch is set to STANDBY and
disconnect the ac power cord (if one is connected}.

2. Remove the eleven g

€CUring screws on the rear panel then remove the
back-plate.

EARTH TERMNAL

&Y, 3Ah
(LEAD ACIDH

N 6V, 3AR
Qg:% LEAD ACID)

& SOME COUNTRES Wavz LEAS ACK: BATTERY RECYLLING REQUIREMENTS,
EONSULT YOUR Loca), 1 DFFCE FOR DETAILS

3. Disconnect the batteries.
4. Replace the batteries.

5. Re-connect the new batteries,

Battery Fuses

Two 5 A fast blow fuses (HP 2110-0010} are located inside th

e battery
tompartment at the rear of the instrument (see figure above),

To Change a Blown Fuse

1. Ensure that the instrument power switch is set to STANDBY and
disconnect the ac power cord (if one is connected).

2. Remove the eleven securing screws o t

ke rear panel then remove the
back-plate.

3. Disconnect the batteries.
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4. Replace blown fuse.

5. Re-connect the batteries.

Mating Connectors (Front and Side Panels)

Connectors which mate with the Telecom/Datacom Analyzer are listed below.

Telecom/Datacom Connector type Mating Connector

Analyzer Port Part Nomber

CLOCK OUT BNC 1250-1448

SIGNAL OUT Siemens (3-pin) 1252-3033

SIGNAL OUT BNC ' 1250-1448

CLOCK IN BNC 2150-1448

SIGNAL IN Siemens {3-pin) 1252-3033

SIGNAL IN BNC 1250-1448

RS-232 95 W D SUBMIN HP 1251-0063 (plug)
HP 1251-1438 (hood)

DATACOM 15 W D SUBMIN | HP 1251-0221 (plug)
HP 1251-1550 (hood}

600 © AUDIO I/P Siemens (3-pin) 1252-3033

800 © AUDIO O/P Siemens (3-pir) 1252-3033

I
T1 Tester Selection When Using a T1/DATACOM TEST
SET

The T1 Tester may form part of a T1 /Datacom Test Set. To select T1
operation, sef the DATACOM MODULE, TEST SELECT to T1.
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External Clock Input

The front panel CLOCK IN port, accepts an external clock when the
APPLICATION, TX CLOCK SOURCE offer

clock input must be within 200ppm of the nominal frequency. For 64 kbit/s
operation from external clock, the input required is 256 kbit/s 4+ 200 ppm.

ACCESSORY Port - for Datacom Module Connection

Caution The Datacom-lid cable must only be connected or disconnected
# with the instrument powered down.

RS-232 Port - for Printer or Remote Control Connection

Caution This port is located on the side panel of the HP 37732A or HP
37722A and is NOT to be confused with the RS-232/V.24 port
a on the Datacom Module.

This port is a full duplex RS-232 serial interface configured as Data
Communications Equipment (DCE). This port can be connected directly to
printers, dumb terminals and controllers which are configured as Data Terminal
Equipment (DTE).

Using an adapter cable (see page 7-9), this port can also be connected to
modems and other devices which are configured as DCE.
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The RS-232 connector pinout configuration and signal flow are shown in the
following diagram:

WP 37724 OR HFE 377224
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?@?@? o

—DATA OUT

=
3
o

?@?@?6
il

(RE]

v SR

@

e
CRCUIT R
grouno¥ , T orh

&

DR PATNG
e

"o aly
® o

RS-232 PORT;

=y
(5]

_\@@
® ®

CABLE SHELD OR PROTECTIVE GROUNG

CONTROL

THIS PORT ON THE SIDE PANEL OF THE
INSTRUMENT 1S CONFIGURED AS BIE

The RS-232 port can only transmit or receive asynchronous data, any device
connected to it must be set for asynchronous operation. The character formats
for Printer and Remote Control are as follows:

Printer Operation | Remote Control
Baud Rate 300, 600, 1200, 1800, 2400, 4800 or 9600
Data Bits 8 I
Parity None 0dd, Even, Zeros, Ones
Stop Bits lor?
Pacing ENQ/ACK, Xon/Xoff or DTR ENQ/ACK, Xon/Xoff (RX only)
(TX only) (RX & TX or off)

For more details on Printer operation and Remote Control, see Chapters 3 and

9 respectively.
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Modem Connection

Ounly a full duplex modem may be used. The cable connecting the RS-232 port
to the modem should be configured as follows:

HP 37732A OR HP 37727A MODEM
RS-2321
RXD (3 2 TXO
j 3
i i
XD @ 3 RXD
| |
DSR14) {4 RTS
! —> (Z0) OTR
RTS t4) 18] DSR
1
DTR (201 o ]
H
DCE TO DIE
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Rack Mounting

The general purpose rack mount kit, HP part number 37701-60050, comprises
the following parts:

Main instrument
Two brackets HP part number 37701-00048.
Accessory lid
Two brackets HP part number 37701-00049.
Four screws
Four spacers

To fit the rack mount kit:

Main instrument
Remove the front corner “feet”, 12 screws (C).
Fit the rack mount brackets over the fixed part of the protective front
cover retaining catch.
Fix the brackets to the instrument with 4 of the original screws (C)

NOTE : the screws have fine threads. Care should be taken not to
overtighten the screws during replacement as the threads in the casting
could be damaged.
If there is no accessory lid, discard the surplus kit parts.

Accessory lid
Remove the 4 screws from beneath the latch catch and remove the
assembly from the plastic cover,
Remove the latch catches by removing the nuts and washers on the inside
of the plastic cover.
Refit the assembly inside the plastic cover.
Place the brackets, items (1} and (2) in position and fix using screws (5)
and spacers (4) supplied.
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Rack Mount Kit HP Part No. 37701-60050
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DATACOM Port - for Drop and Insert Interface

This 15 way D SUBMIN port provides an interface between a datacom signal
source, for example a protocol analyzer, and the drop and insert capability of
the instrument. The pin connections of this port are shown in the following
table.

PIN CONNECTION
H GND
2 TXD A
3 CON A
4 RXD A
5 IND A
& TXC A
7 RXC A
8 GND
9 TXD B

10 CON B
i1 RXD B
12 IND B
13 TXCB
14 RXCB
15 -
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Operating Environment

Temperature

Humidity

Altitude

Air Flow

The instrument may be operated in temperatures from 0
degrees centigrade to +50 degrees centigrade. The temperature
for battery operation is 0 degrees centigrade to +40 degrees
centigrade.

The instrument may be operated in environments with
humidity up to 95% at 40 degrees centigrade. However,

the instrument should also be protected from temperature
extremes which may cause condensation within the instrument.

The instrument may be operated at altitudes up to 4,600m
(15,000 ft).

To provide adequate cooling, an air gap of approximately
3-inches should be maintained around the instrument.

Storage and Shipment

Environment

The instrument may be stored or shipped in environments within the following

limits:

Temperature

Humidity
Altitude

—40 degrees centigrade to +75 degrees centigrade without a
battery and —20 degrees centigrade to +55 degrees centigrade
with a battery.

30%
15,300m (50,000 ft)

The instrument should also be protected from temperature extremes which
may cause condensation within the instrument.
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Packaging

Tagging for If the instrument is being returned to Hewlett-Packard for

Service service, please complete one of the blue repair tags located at
the front of the service manual (if you have one} or give details
on a label then attach the tag or label to the instrument.

Original Containers and material identical to those used in the factory

Packaging packaging are available through Hewlett-Packard offices. If the
instrument is being returned to Hewlett-Packard for servicing,
attach a tag indicating the type of service required, return
address, model number and full serial number. Also mark the
container “FRAGILE"” to ensure careful handling.

Other The following general instructions should be used for
Packaging re-packing with commercially available materials:

a. Wrap instrument in heavy paper or plastic. (If shipping
to Hewlett-Packard office or service center, attach a tag
indicating type of service required, return address, model
number and full serial number.)

b. Use strong shipping container. A double-walled carton of
35-pound test material is adequate.

¢. Use a layer of shock absorbing material 70 to 100 mm (3 to
4 inch) thick around all sides of the instrument to provide
firm cushioning and prevent movement inside the container.
Protect the control panel with the front cover provided or
with cardboard.

d. Seal shipping container securely.
e. Mark the shipping container clearly.

f. In any correspondence, refer to instrument by model
number and full serjal number.

7-14 mstaliation




Performance Tests

Introduction

This chapter contains procedures which test that the following instruments
meet the electrical performance specifications given in Chapter 1:

HP 37722A Telecom Analyzer

HP 15901A Datacom accessory whern fisted to the HP 37722A Telecom
Analyzer

HP 37732A Telecom/Datacom Analyzer

There are two levels of performance testing contained in this chapter:

Operational Verification Provides >90% confidence that the instrument is
operating to its full warranted specification.

Full Performance Test Ensures that the instrument is operating to its full
warranted gpecification.

Results Tests may be recorded on the Test Records which follow each of the
groups of tests.

‘The arrangement of test procedures and test records in this chapter is as
foliows:

Telecom analyzer operational verification, procedures
Telecom analyzer operational verification, test record
Telecom analyzer performance test, procedures
Telecom analyzer performance test, test record
Datacom analyzer performance test, procedures
Datacom analyzer performance test, test record
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Calibration Cycle

Results recorded on the Test Record at incoming inspection can be used
for comparison in yearly maintenance and calibration or after repairs or
adjustments.

Recommended Test Equipment

The test equipment required is listed in the following table. Equipment
which meets or exceeds the critical specifications may be substituted for the
recommended model.

Recommended Test Equipment

Instrument Critical Specification Recommended
Model
Signature Multimeter Unique HP BOOER
Frequency Couunter (0.0003% accuracy up to 4.32 MHz |HP 5316B OPT 001

for telecom tests, 0.00015%
accuracy up to 2.048 MHz for
datacorn tests '

Printer 80 column HP-1B printer HP 2225A Thinkjet
Synthesizer / Level 758 unbalanced output. Sinewave | HP 3335A
Generator frequency range 1 kHz to 4.3 MHz;

Level range (0dBm to -21dBm
Synthesizer / Level 600182 balanced output. Sinewave |HP 3336A
Generator frequency range 1 kHz; Level

range 0dBm
Oscilloscope 160 MHz bandwidth; Dual I/P HP 54201A/D

Impedance .Converter (2) 1120Qbalanced (nominal) to 752 | HP 15508C
unbalanced (nominal)
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Instrument

Critical Specification

Recommended
Model

Accessory cable

RS5-232 Loopback
connector

600 Termination network

15 way connector

Siemens 3-pin to §-pin
cable

BNC to BNC (2)

10 : 1 Divider Probe
750 Terminator (2)
T Connector (2)

Dual BNC to Siemens
3-pin Cable

RS-232/V.24 Mating
Connecior

RS-449/V .11 Mating
Connector

Test Pin (2 off)
24 Gauge Jumpered Wire

Unique
Unigue

Unique

15 way D-Shell connector mode

Unique

Unique
Unigue

750 = 1%

see Transmitter Output Test

HP 15901-60002
HP 5060-4462
see Transmitter
Output Test

HP 1251-5503
HP 15512A

HP 15525A
HP 10435A
HP 15522-80010

HP 1251-0063

HP 1251-4586

HP 0360-0535
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Operational Verification, Telecom

The Operational Verification tests quickly establish with >90% confidence that
the HP 37701A meets the specifications listed in Chapter 1. If any test fails to
meet specification, refer to the Adjustments in chapter 4. If after adjustment
the specification still cannot be met, refer to the troubleshooting in chapter 5.
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Default Settings

Default Settings

Description

The instrument default settings are factory preset and will be called to
reconfigure the instrument when the following procedure is performed.
Procedure

1. Press (CTHER).
2. Press the

V]

- Select STORED SETTING NUMBER and pres
and to highlight this field.

4. Select ACTION (again using the and (IF) keys) and press
. Now press to display the 2Mb/s default settings.

0, is the default. Use

o]

APPLTCATION R
INTERFACE f TERNARY } LINECODE [ HIBS 3
FRAKE {6.704) L CHS HER 3
THROUGH NODE L orE ]
TH CLOCK SOURCE £ INTERNEL 1
PATTERN £ 2ridat b
RECEIVE TIMESLOT { A5 PER TX 1
Tx EPWeasavassveures Suvoretsnsansiars ]
af ¥ T 32

ALARA SENER&TIOR [ OFF
ERRGR AED [ 81T ) LSIvSLES
BYRTUS:
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Operational Verification, Telecom
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Self Test, Telecom

Self Test, Telecom

Description

These tests give a high degree of confidence that the instrument is operating to
it’s warranted specification. A description of each test is given on page 8-9.

Equipment

RS-232 Loopback Connector : HP 5060-4462
15 Way Connector (X.21)  : HP 1251-5503 (required for instruments with Option 005)

Procedure

1.

Connect the HP 37722A SIGNAL OUT 758 Unbalanced port to the
SIGNAL IN 75Q Unbalanced port (front panel).

Connect the CLOCK OUT port to the CLOCK IN port.

Connect the RS-232 loopback connector to the RS-232 port (right hand side
panel of the instrument). Alternatively use wire links to either modify an
RS-232 connector or connect across the RS-232 port as shown below.

RO RCRONGNORCNONGNONONO
L@ 0 ®eeeee e

RS-232 Connections

. Option 005 only. Take the 15 way connector (1251-5503) and use wire

links to connect pins 2 to 4 and 9 to 11 (see the following figure). Connect
the modified 15 way connector to the DATACOM conmnector (left side of
instrument}, this gives the required X.21 loopback.
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Self Test, Telecom

D060 600o e 0]
\@@@@@@/

Ty

15 way connections on the pin side of HP 1251-5503

5. Press HP 37722A (OTHER], select use
SELF TEST field) and set the TEST TYPE for ALL TESTS.

6. Press HP 37722A and verify that “TEST STATUS PASSED”
is displayed at the end of ALL TESTS, approximately 12 minutes.

7. Disconnect the HP 37722A cables from the front panel connectors.

8. Connect the SIGNAL OUT Siemens 3-pin 120 Balanced port to the
SIGNAL IN Siemens 3-pin 120 Balanced port (front panel).

9. Verify that the SIGNAL PRESENT front panel status led is the only led on
(the HISTORY led may be on due to previous signal conditions).

Note If a self test fails each test can be run individually to discover
i the extent of the instrument malfunction. Refer to the service
% marual Troubleshooting to find out how to correct this failure,
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Telecom Self Tests, Order and Fail Codes

Telecom Self Tests, Order and Fail Codes

When ALL TESTS is selected the individual tests (1 to 12) are performed in
the order shown in the following table. Test 1 is a general test of the Control
Processor Unit (CPU). Tests 2 to 11 use a comparison of measured results and
expected results. The measurements are made on signals which are externally
looped back from transmitter to receiver. Test 12 verifies Option 005 operation.
If a test failure occurs, the failure code displayed indicates the part of the
individual test which has failed. The test which failed is indicated by the group
of failure codes shown in the following table. A more detailed list of fail codes

is given in the service documentation.

Fail Code Group Test Test Number

1 to 1098 CPU 1
2000 to 2999 Pattern 2
3000 to 3999 Frame 3
4000 to 4999 Line Code 4
5000 to 5999 Timeslot 3
8000 to 6999 Error Add 6
7000 to 7999 Frame Frror T
8000 to 8999 Alarms 3
9000 to 9999  Signal 9
10000 t0 10998  Bit 10
11000 to 11998  Clock Recovery 11
12000 to 12999  Sub Rate 12
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Internal Transmitter Clocks

Specifications

Frequency: 2.048 MHz
Stability: + 10 ppm temperature 0 - 50 C
Ageing: + 2 ppm per year {typical)

Frequency: 64 kHz.
Stability: & 10 ppm temperature 0 - 50 C
Ageing: = 2 ppm per vear typical

Frequency: 8.448 MHz (Option 002)
Stability and ageing: as for 2 Mbit/s transmitter

Frequency: 704 kHz (Option 003)
Stability: &+ 10 ppm temperature 0 - 50 C.
Apgeing: + 2 ppm per year typical

Description

This test verifies that the transmit data rates are within 12PPM with the
provision that the instrument has been through it’s vearly calibration cycle.
Note: The Frequency Counter triggers off of the positive pulses only, this
results in a frequency coant of half the selected data rate.

Equipment

Frequency Counter : HP 5316B Option 001
75 Ohm Termination : HP 15522-80010
T Connector

Procedure
1. Recall the HP 37722A DEFAULT SETTINGS as shown on page 8-5.

2. Connect the HP 37722A SIGNAL OUT 758 Unbalanced port to the
Frequency Counter. Terminate the Frequency Counter input in 75§ (use
the T Connector).
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2.048 MHz

Internal Transmitter Clocks

3. Press HP 37722A and select the following:

RPPLICATION

INTERFACE [ TERNARY ] LINECODE [ AMI
[ oFF

FRAME (6,704}

TA CLOCK SOURCE

PATTERN

ERROR AZD

[ INTERNRL

Ean

[ BIT 1 1 SINGLE]

"3 HORE
-

b
1
3
3
3

4. Ensure that the Frequency Counter reads between 1024012.3 Hz and

1023987.7 Hz.
64 KHz

5. Press HP 37722A and select the following:

APPLICATION { 64kbrs 1
INTERFALE ( CODIRECTIONAL 3
TR CLOCK SOURCE { IMTERNAL 1
COBIR OCTET TIMING { OFF 1
PRTTERN

ERRGR ADD ¢ BIT 3 [ SINBLEZ

ERIRH iy FIURE
- -

6. Ensure that the Frequency Counter reads between 32000.384 Hz and

31999.616 Hz.
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Internal Transmitter Clocks

8.448 MHz (Option 002 only)
7. Press HP 37722A and select the following:

APPLICATION { 8Mprs 1

INTERFACE ( TERMARY ) LINECODE [ KDB3 2

PRTTERN £ 1311
ERRGR AD: i BIT 1 [ SINSLEX

ETATUS:
L

8. Ensure that the Irequency Counter reads between 4224050.7 Hz and
4223949.3 Hz.

704 KHz (Option 003 only)
9. Press HP 37722A and select the following:

APPLICATION L 704kb/s 1
INTERFACE [ TERNARY 31 LINECODRE [ AMI ]
FRAME I OFF b
TX CLOCK SOURCE L INTERHAL 1
PRTTERN 1

ERROR ADD EEBIT 7 [ SINSLED
STATUS:

2715-% Eril-1 RN T10L0 MORE
. -

10. Ensure that the Frequency Counter reads between 352004.22 Hz and
351995.77 Hz.
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Mux & Pemux Tests

Mux & Demux Tests

Specifications
V.24 Data Access

Rate: 64 kbit/s

Mode: DCE

Connector: 25-pin D-type side panel

Demux: A single timeslot (at 64kbit/s) can be extracted from the received
2Mbit/s data and retransmitted on a V.24 interface.

Mux: A 64kbit/s data stream can be received at the V.24 interface and
retransmitted in one timeslot of the transmitted 2 Mbit/s data.

Mux and demux can operate simultaneously.

Description

These tests verify -

a) the HP 37722A’s ability to take a 64 Kb/s signal applied to the Datacom
(V.24) interface,via a loopback connection, and multiplex it up into a timeslot
within the 2.048 Mb/s transmitted stream.

b) the HP 37722As ability to receive a 2.048 Mb/s stream and demultiplex a
timeslot at 64 Kb/s down to the Datacom interface.

Equipment

Oscilloscope : HP 54201A/D
10:1 Divider Probe : HP 10435A
Loopback Connector : HP 5060-4462
75Q Termination : HP 15522-80010

T Connector
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Mux & Demux Tests

Procedure
1. Ensure that there are no connections made to the front panel ports.
2. Recall the HP 37722A Default settings as shown on page 8-5.
Moultiplexing

3. Connect the loopback connector to the DATACOM port - left side panel
with instrument front panel facing you. Also, Connect the SIGNAL OUT
port to the Oscilloscope INPUT 1, terminated in 75Q (T Conmnector
required).

4. Press HP 37722A (OTHER], select  to bring up
the MISCELLANEOQUS field} and set the DESELECTED TIMESLOTS for
ALL ONES.

5. Press HP 37722A and select the following:
Note: The APPLICATION is set for 2Mb/s EXTERNAL D & L

RPPLICATION { 2Mb/s EXTERNRL B&I 3

INYERFACE | BINARY ] CLOCK-TX[t), RX(i]

FRANE (6,704)

THROUSH MODE [ OFF

TX CLOCK SOURCE [ INTERNAL 1

EXTERNAL DROF & INSERT [ DATRCOM 3
INSERT TO TIMESLOT [ 11 CFF ]

DROP FROM TIMESLOT £ 11

SPERKER ¢/ MICROPHORE { OFF 1

STRTUS:

O MFH SCRT, CROGIRC Y HEE

6. Configure the Oscilloscope as follows, then display Channel 1.

8-14 Performance Tests




Mux & Demux Tests

mmmmmmmmm Statug: Waiting for Trigger—_—_.
REH MTA

Setup Label NN

Cratus R CRIRYRL

Channel Timebase
Input 1 Input 2 Sampling @ $.88 MHz
Renge HoE Y Gul By Hode 3
Offset Range
Probe Acguire
Coupling . Delay
Store Mode HEESTEDN 4 P Referance
Auto Scele i "B Auic Scale [MIEEG
Label
[Tripger
* Refer to State Trigger Menus
Mode for fssignment and Seguence
Auto Scale I
On Event K
Coupling fdc @ [1 Mol

7. Press the Oscilloscope RUN/STOP key to obtain waveform shown below:
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Mux & Demux Tests

THE0 LAY i e e e e e e e e e Status: Acquisition Lompleloee..

Graticule Type [T CINE Reference Lines [
Numbee of Graphs [i§ ' Roccumulate Mode [HURE
Connect Dots Data Filter [

1i:

SRR NI P L S Tl LR SRR D R S O T O . RER og

8. Set the displayed INSERT TO TIMESLOT fields for [01] [ON].
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Mux & Demux Tests

9. Press the Oscilloscope RUN/STOP key and verify that the waveform
shown below can be obtained:

Graticule Type
Mumber of Graphs [
Connect Dots L

| Acecumulate Mode
] Dats Filter

Gragh 1.88 Vodiv 1.2 ¥ 28.8 ussdiv -28.80 us

Elhan 11

.(ng,..,.,..§...‘..'u....“,.,..~'.1..',......”,...n‘,.,..rh..‘,..

Performance Tests 8-17




Mux & Pemux Tests

Demultiplexing

10. Set the displayed INSERT TO TIMESLOT fields for [01] [OFF] and the
DROP FROM TIMESLOT field for [11].

11. Connect the SIGNAL OUT 750 Unbalanced port to the SIGNAL IN 750
Unbalanced port and the CLOCK OUT port to the CLOCK IN port.

12. Press HP 377224 and set the DESELECTED TIMESLOTS field
for 28.1.

13. Configure the Oscilloscope as shown below, then display Channel 1.

Status [(EEEETIERITEN

......... Status: No Trigger Foundeeo ..
REM MTA

Setup Label NN

Channel Timebase
Input 1 Input 2 Sampling @ 208 kHz
Range ! 4id mid Mode L F
Offset L HEE Range 5. z
Probe I: Acguira {Real Time 1
Coupling Delay = 15
Store Mode J Reference [
fluto Scale [ Auto Scale [HIEELHE
Label
Trigger
* Refer ta State Trigger Menus
Mode B for Assignment and Sequence
Analog Source :
Level [WGEREIND WG
i Frehe [ 18:1 1

14. Remove the loopback connector from the DATACOM port and probe the
Datacom port connector pin 3 with the Oscilloscope probe and verify that
the following PRBS waveform can be obtained:
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Mux & Demux Tests

isplay e

Graticule Type
Number of Graphs [j§
Conrmect Dots I

Deta Filter

Graph HEN 5.688 vodiw g.6l v 388 pesdiv -28. 688 s

15. Set the displayed DESELECTED TIMESLOTS field for ALL ONES and
verify that the following Oscilloscope waveform can be obtained. Note: an
ALL ONES signal over the V.24 port is displayed as a negative 10 volt
level:
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Mux & Demux Tests

Connect Uots

Graticula Type
Number of Graphs

18818Y e ———— e

588 pssdiv

~28.688 ps
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Mux & Demux Tests (Options 005/006 only)

Mux & Demux Tests (Options 005/006 only)

Specifications

External X.21 data access to n unstructured 64 kbit/s timeslots within a 2
Mbit/s signal (n = 1 to 6)

Description

These tests verify:

a) the HP 37722A’s ability to take a 64 Kb/s signal applied to the Datacom
{X.21) interface, via 2 loopback connection, and multiplex it up into a timeslot
within the 2.048 Mb/s transmitted stream.

b} the HP 37722A’s ability to receive a 2.048 Mb/s stream and demultiplex a
timeslot at 64 Kb/s down to the Datacom interface.

Equipment

Oscilloscope : HP 54201A/D
10:1 Divider Probe : HP 104354

15 way X.21 Mating Connector : HP 1251-5503
750 Termination . HP 15522-80010

T Connector

Procedure
1. Ensure that there are no connections made to the front panel ports.
2. Recall the HP 37722A Default settings as shown on page 8-5.
Multiplexing

3. Take the 15 way connector {1251-5503) and use wire links to connect
pins 2 to 4 and 9 to 11 (see following figure). Connect the modified 15
way connector to the DATACOM port - left side panel with instrument
front panel facing vou. Also, Connect the SIGNAL OUT port to the
Oscilloscope INPUT 1, terminated in 752 (T Connector required).

Performance Tests 8-21




Mux & Demux Tests (Options 005/006 oniy)

T_—_“'

\ooood)ooca
\ @00 ® ® 0

15 way connections on the pin side of HP 1251-5503

4. Press HP 37722A (GTHER), select 1}
the MISCELLANEOQUS field) and set the DESELECTED TIMESLOTS for

ALL ONES.
5. Press HP 37722A and select the following:
Note: The APPLICATION is set for 2Mb/s EXTERNAL D & L

APPLICATISON { 2Mnls EXTERNAL D& 7

INTERFRUE  { Binpry cwcx-ml:ﬂ, RX[LZ
FRAME (5,704} tNoM 1

THROUBE MgDE £ OFF b
T¥ CLBCK $OURCE t INTERNAL 1
EXTERNAL DROP & INSERT [ DRTRCOM 3
INSERT CONTROL [ OFF i
DRUP TIMESLOTS AT FER = 1
o L FMeenicianiiasansnncanuasananssy
oF ¥

Banduideh 64kb/s

STATUS:

HL FER

6. Configure the Oscilloscope as follows, then display Channel 1.

8-22 Performance Tests




Mux & Demux Tests (Options 005/006 only)

Bratus [RSNCINEIEEE .o Status: Waiting for Triggera ...
REM MIR

Setup Label NN

Timebase
Sampling & 5.88 MHz
Mode L 1a
Range
fequire
Delay
Reference

3

Label

Trigoar
* Refer to State Trigger Menus
Mode NN for Assignment and Seguence

Aute Scale [ITEEINEERE
On Event
Coupling [de 1 L1 Mnl

7. Press the Oscilloscope RUN/STOP key to obtain waveform shown below.
You may need to press RUN/STOP several times to display the pulses in
the order shown in the following figure.

Display Status: chuisitiogEgomgéatew,,_

Raference Lines [
Accumulate Mode JH
Data Filter

Graticule Typs
Numbar of Graphs |8

Connect Dots [y
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Mux & Demux Tests (Options 005/006 only)

8. Set the displayed INSERT CONTROL field from [OFF] to [ON].

9. Press the Oscilloscope RUN/STOP key and verify that the waveform
shown below can be obtained:

ligpiay Status: Aequisition Complete_oo
REM MTR

Graticule Type [ Grid 7 Reference Lines
Number of Graphs sahiled
Connect Dots n

Graph 1.88 Vodiv 1.25 ¥ £0.8 upssdiv ~28.88 us
1. (Y S A

Demultiplexing

10. Press HP 37722A and select the following:

RPPLICATION { 2mbrs EXTERNAL D&l

INTERFACE { BINARY 3 CLOCK-TXIt], RXI1)
FRAME (£, 7047 { NO MEnM 1

THRYUGH MODE I OFF ]

T¥ LLOCK SOURCE I INTERNARL 1

EXTERNAL DROP & INSERT £ DRTACCH M
IMSERT CONTROL { QFF M
BROP TINESLOTS { SELECT ]
Iw f Ffiiiiiiiviuiianaaaranaconnansons 3
Be £ Fuvevvanes e iianciunvannsnnsns

Cursor On Timeslov RI2
Banowidsh Tx 64kiz/s Rx 6akbss

sTa
i3

TYS:

8-24 Periormance Tests




Mux & Demux Tests {(Options 005/006 only)

11. Connect the SIGNAL OUT 75Q Unbalanced port to the SIGNAL IN 750
Unbalanced port and the CLOCK OUT port to the CLOCK IN port.

12. Press HP 37722A and set the DESELECTED TIMESLOTS field
for 26-1.

13. Configure the Oscilloscope as shown below, then display Channel 1.

Status [[EIEET DI ] — Status: Acquisition Complete. __
RE

M MTA
Setup Label NUNAREE

Channe | Timebase
Inp Sampling @ 288 kHz
Range Mode
Offeet Range 5D me
Proke Acguire [Real Time 1]
Coupling Lo Belay - ol BRDE s
Store Mode H Referance |
Auto Scale [ futs Scale [NEENEEE
Label
[Tr tgger
* Refer to State Trigger Menus
Hode [ Hrig ko Dndu for fAssignment and Sequence
finalog Source futg Scale [
Levei: [MGEATEIEE B On Event .
Probe t 16:1 3 Coupling fde 3 L1 Bnl

14. Remove the loopback connector from the DATACOM port and probe the
Datacom port connector pin 4 with the Oscilloscope probe and verify that
a PRBS waveform can be obtained. The following figure shows a typical
waveform.
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Mux & Demux Tests {Options 005/006 only)

Graph 1.25 Vediv 8.808 ¥ 5688 pseodiv

Timebase _Status: feguired Frame BB19G..u.
REM MTH

Mode Aute Scale MFIEESSERIN

Range [Rgal Time 1 Reference J gt

Dalay Sampiing @ 288 kMz

-28.88 us

15. Set the displayed DESELECTED TIMESLOTS field for ALL ONES and
verify that the Oscilloscope shows a OV DC level. - note; an ALL ONES

signal over the X.21 port is displayed as a 0 volt level:
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External Drop and Insert (Options 005/006 only)

External Drop and Insert (Options 005/006 only)

Specifications
Input

Connector: 3-pin Siemens on side panel
Impedance: 600Q balanced (nominal)
TLP: 0.0dB (nominal)

Output

Connector: 3-pin Siemens on side panel
Impedance: 600Q balanced {nominal)
TLP: 0.0dB (nominal}

Description

This test verifies that an externally applied analog signal can be coded,
inserted into a framed structure timeslot, transmitted digitally from Tx to Rx
then decoded back to an analog signal.

Equipment
Synthesizer . HP 3336A
Oscilloscope : HP 54201A/D

10 : 1 Divider Probe : HP 10435A

Procedure
1. Recall the HP 37722A Default settings as shown on page 8-5.
9. Set the Synthesizer to generate a 1000 Hz sinewave at 0 dBm Amplitude.

3. Equipment set up: Connect the Synthesizer 6008 output to the HP 37722A
6000 AUDIO I/P (side panel). Also, connect the SIGNAL OUT 75Q
Unbalanced port to the SIGNAL IN 75} Unbalanced port.

4. Press HP 37722A Settings and select the following:
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APPLICATION { 2Mb/s EXTERNAL D&I 3]

INVTERFRCE [ TERMRRY ] LINECODE [ HDESZ 3
FRAME (6,704 L CAS HFft

THRUUGH MUBE L OFF

T® CLOCK SOURCE t INTERNAL

et bt

1
EXTERNAL DROP & INSERT [ 6008 AUDID 1

INSERT TO YIMESLET [ § 3
13

BROP FROM TIMESLOT {

SPEAKER / MICROPHANE [ OFF H

STATUS;

5. Connect the Oscilloscope 10:1 probe to the 6000 AUDIO O/P center pin
and verify that a 2.2V pk-pk (typically) sinewave with a period of 1.0ms is

displayed.

e e

. Use the HP 37722A cursor keys to highlight the displayed
SPEAKER/MICROPHONE field and select OE.

. Press HP 37722A to verify that the 1 Khz tone is audible from the
loudspeaker. Vary the volume level using the control keys to ensure
that the tone can be increased and reduced to a point where no tone is

audible from the loudspeaker.
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Operation Verification Test Record, Telecom

Page Test Description Result
No.
Min Actual Moeazx
Telecom Analyzer Self Test
8-8 |[Step 6: “TEST STATUS PASSED”
displayed.
8.8 |[Step % “SIGNAL PRESENT” LED on.
Internal Transmitter Clocks
811 |[Step 4: Frequency Counter reading. 1023987.7Hz 1624012.3Hz
8-11 |Step 6: Frequency Counter reading. 31999.6161Hz 32000.384Hz
8312 |Step 8: Frequency Counter reading. 4223949.3Hz 4224050.7Hz
8-12 |Step 10: Frequency Counter reading. 351995.77Hz 352004.22Hz
Muz & Demug
8-17 |Step 9: Waveform correct.
8-19 |[Step 14: PRBS waveform correct.
8.20 |Step 15: ALL ONES waveform correct.
Muz & Demur (Options 005/008)
8-23 |Step 7: Waveform correct.
8-24 {Step 9: Waveform correct.
8-25 1{Step 14: Waveform correct.
8-26 [8tep 15: 0V displayed.
External Drop and Insert (Options
005/006)
8.30 |[Step 3: waveform correct.

Step 7:  volume varies
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Self Test

Self Test

Description

These tests give a high degree of confidence that the HP 37722A is operating to
it’s warranted specification. A description of each test is given on page 8-35.

Equipment

RS5-232 Loopback Connector : HP 5060-4462
15 Way Connector (X.21}  : HP 1251-5503 (required for instruments with Option 003)

Procedure

1. Connect the HP 37722A SIGNAL OUT 75Q Unbalanced port to the
SIGNAL IN 750 Unbalanced port (front panel).

2. Connect the CLOCK OUT port to the CLOCK IN port.

3. Connect the RS-232 loopback connector to the RS-232 port (right hand side
panel of the instrument). Alternatively use wire links to either modify an
RS-232 connector or connect across the RS-232 port as shown below.

® @ 60 ® 0 0060606006 & 0
el NeRCROROROIICRORCECORC

RS-232 Connections

4. Option 005 only. Take the 15 way connector {1251-5503) and use wire
links to connect pins 2 to 4 and 9 to 11 (see the following figure}. Connect
the modified 15 way conmnector to the DATACOM connector (left side of
instrument), this gives the required X.2] loopback.
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Self Test

SELF TEST field) and set the TEST TYPE for ALL TESTS.

6. Press HP 37722A and verify that “TEST STATUS PASSED”
is displayed at the end of ALL TESTS, approximately 12 minutes.

7. Disconnect the HP 37722A cables from the front panel connectors.

8. Connect the SIGNAL OUT Siemens 3-pin 1208 Balanced port to the
SIGNAL IN Siemens 3-pin 1209 Balanced port {front panel).

9. Verify that the SIGNAL PRESENT front panel status led is the only led on
(the HISTORY led may be on due to previous signal conditions).

Note If a self test fails each test can be run individually to discover
1 the extent of the instrument malfunction. Refer to the service
ﬁ manual Troubleshooting to find out how to correct this failure.
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Telecom Self Tests, Order and Faii Codes

Telecom Self Tests, Order and Fail Codes

When ALL TESTS is selected the individual tests (1 to 12) are performed in
the order shown in the following table. Test 1 is a general test of the Control
Processor Unit (CPU). Tests 2 to 11 use a comparison of measured results and
expected results. The measurements are made on signals which are externally
looped back from transmitter to receiver, Test 12 verifies Option 005 operation.
If a test failure occurs, the failure code displayed indicates the part of the
individual test which has failed. The test which failed is indicated by the group
of failure codes shown in the following table. A more detailed list of fail codes
is given in the service documentation.

Fail Code Group Test Fest Number

1 to 1099 CPU 1
2000 to 2099  Pattern 2
3000 to 3999  Frame 3
4000 to 4999  Line Code 4
5000 to 5999  Timesiot 5
6000 to 6999  Error Add 6
7000 to 7999 Frame Error 7
8000 to 8999  Alarms 8
9000 to 9999  Signal 9
10060 to 10999 Bit 10
11000 to 11999 Clock Recovery 11
12000 to 12999 Sub Rate 12
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Internal Transmitter Clocks

Specifications

Frequency: 2.048 MHz
Stability: + 10 ppm temperature 0 - 50 C
Ageing : £ 2 ppm per year (typical)

Frequency: 64 kHz.
Stability: + 10 ppm temperature 0 - 50 C.
Ageing: £ 2 ppm per year typical

Frequency: 8.448 MHz (Option 002)
Stability and ageing: as for 2 Mbit/s transmitter

Frequency: 704 kHz (Option 003)
Stability: + 10 ppm temperature 0 - 50 C.
Ageing: + 2 ppm per year typical

Description

This test verifies that the transmit data rates are withiz 12PPM with the
provision that the instrument has been through it’s yearly calibration cycle.
Note: The Frequency Counter triggers off of the positive pulses only, this
results in a frequency count of half the selected data rate.

Equipment

Frequency Counter : HP 53168 Option 091
75 Ohm Termination : HP 15522-80010
T Connector

Procedure
1. Recali the HP 37722A DEFAULT SETTINGS as shown on page 8-5.

2. Connect the HP 37722A SIGNAL OUT 750 Unbalanced port to the
Frequency Counter. Terminate the Frequency Counter input in 75 Q (use
the T Connector).
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Internal Transmitter Clocks

2.048 MHz
3. Press HP 37722A and select the following:

RPPLICATION ]
INTERFACE [ TERNARY 1 LINECGDE [ AMI 3
FRANE (6, 704) [ OFF 3
TR CLOCK SDURCE [ INTERNAL 3
PRTTERN £otit b
ERROR RDD tOBIT 10 SINSLED
STATUS:
NGRE
{1 E 1 1)

4. Ensure that the Frequency Counter reads between 1024012.3 Hz and
1023987.7 Hz.

64 KHz
5. Press HP 37722A and select the following:

APPLICATION { Bakb/s b]
IN¥ERFRLCE { CODIRECTIONAL
TX CLODK SOURCE [ INYTERNAL 1
LODIR GETET TIMING [ OFF 1
PRTTERN SN

ERROR ADD € BIT 1 { SINGLE}
STARTUS:
T

6. Ensure that the Frequency Counter reads between 32000.384 Hz and
31999.616 Hz.
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internal Transmitter Clocks

8.448 MHz (Option 002 only)
7. Press HP 37722A and select the following:

APPLICATION { 8mMpra 3

INTERFACE { TERMARY ) LINECODE ( HDB3

PRTTERN
ERROR RDD [ BIT 1 [ $INGLE]
STATUS:

8. Ensure that the Frequency Counter reads between 4224050.7 Hz and
4223949.3 Hz.

704 KHz (Option 003 only)
9. Press HP 37722A and select the following:

APPLICATION I 4t4koss 1
INTERFACE [ TYERMARY ] LINECODE [ AMI ]
FRANE [ OFF 1
TX ELUCK SOURCE [ INTERNAL b
SATTERN
ERROR ARD [oBIT ) [ SINGLE]

STATUS:

Zrif-1 HEE N YOI T HURE
- ——— -

10. Ensure that the Frequency Counter reads between 352004.22 Hz and
351995.77 Hz.

8-36 Performance Tests




External Transmitter Clock

External Transmitter Clock

Specifications

External Tx Clock: Frequency: 500 kHz to 9 MHz.
Impedance, Format and Threshold: as for 704 k,
2 Mbit/s and 8 Mbit/s receiver binary clock input.

Description

This test verifies that the transmit data rates can be clocked from an external
source. A Synthesizer/Function Generator is used to provide the external clock
at the front panel CLOCK IN port.

Equipment

Function Generator : HP 3325B

Procedure
1. Recall the HP 37722A DEFAULT SETTINGS as shown on page 8-5.
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External Transmitier Clock

2. Press HP 37722A and select the following:

APPLICATION [ 2Mbr/s 1

INTERFACE [ BINARY I CLOCK-TX[T1, RX[L)
FRAME (G6.704) { GFF 3

TK CLOCK SOURCE [ EXTERNRL 3
PATTERN R ——!
ERROR ARD U BIT 3 [ SINBLE)

STATUS:

3. Set the Function Generator as follows:

Main Function : Squarewave

Frequency . 2.048 MH:z
Amplitude : 2 Volts Pk-Pk
DC Offset : 1 Volt

4. Connect the SIGNAL OUT 75Q port to the SIGNAL IN 758 port and
note that the display status line shows External Clock Loss and that the
STATUS leds show SIGNAL LOSS.

5. Connect the Function Generator to the HP 377224 CLOCK IN 75 port.

6. Verify that the previously displayed External Clock Loss no longer appears
and that the Status Leds show SIGNAL PRESENT and AIS.

7. Set the Function Generator frequency to 500 kHz and repeat step 6.
8. Set the Function Generator frequency to 9 MHz and repeat step 6.
9. Disconnect the Function Generator from the CLOCK IN port.
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64 KBz

External! Transmitter Clock

10. Press HP 37722A and select the following:

11.

12.

13.
14.

15.
16.
17.

AFFLICATION

INTERFACE

PHTTERN

ERRGR ADD
STRTYS:

 CODIRECTIONRL )

T¥ CLOCK SOUREE { EXTERNARL ]
LODIR QOCTET TIMING { o

[ 11%1 3

1 BIT 3 [ SINSLE]

I 2 1%-1 Z iimi 1rit ke
- -
e B e e ————

Set the Function Generator as follows:

Main Function : Squarewave

Frequency
. Amplitude
DC Offset

: 256 KHz
: 2 Volts Pk-Pk
1 +1 Volt

Note that the display status line shows External Clock Loss and that the

STATUS leds show SIGNAL L.0OSS.

Connect the Function Generator to the HP 37722A CLOCK IN 750 port.

Verify that the previously displayed External Clock Loss no longer appears
and that the Status Leds show SIGNAL PRESENT and AIS.

Set the Function Generator frequency to 256,051.2Hz and repeat step 14.

Set the Function Generator frequency to 255,848.8Hz and repeat step 14.
Disconnect the Function Generator from the HP 37722A CLOCK IN port.
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Transmitter Output

Specifications

2 Mbit/s Transmitter

Interface characteristics meet CCITT Rec. G.703
Ternary Data Output

Impedance: 120€ balanced or 75 unbalanced (nominal}
Pulse Shape: Conforming to CCITT Rec. (.703 table 6

64 kbit/s Transmitter
Interface: G.703 co-directional
Data Output

Impedance: 1200 balanced (nominal)
Pulse Shape: Conforming to CCITT Rec. G.703 Table 1

Option 002 - 8 Mbit/s
Ternary Data Output

Impedance: 750 unbalanced (nominal).
Pulse Shape: typically conforming to CCITT G. 703 table 7.

Option 003 - 704kbit/s
Ternary Data Qutput

Impedance: 120 balanced or 75Q unbalanced (nominal).

Pulse Amplitude: 2.37 V 4+ 2.37 V (unbalanced), 3 V #+ 3 V (balanced)
Pulse Width: 710 ns & 71 ns

Pulse Overshoot: <0.47V

Pulse Undershoot: <0.47 V
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Transmitter Output

Description

This test verifies the transmitter output level and pulse shape for all rates.
Note: the Balanced fo Unbalanced Converter is used to test the balanced
output port. The 3V peak at the output is reduced to 2.37V peak on the
oscilloscope by the Balanced to Unbalanced Converter. Ensure that the
oscilloscope is terminated in 7580.

Equipment
Oscilloscope : HP 54201A/D (or 1760 series)
120/75Q Balanced to Unbalanced Converter : HP 15508C
Dual BNC to Siemens 3-pin : see Step 16
7582 Termination : HP 15522-80010
Thinkjet Printer : HP 2225A
T Connector
FROM 10
Rty OSCLLOSIOPE
214 % g 210
{Q757-0403 : (Q7%7-0403;
.

B

600 Termination Network

Procedure
1. Recall the HP 37722A DEFAULT SETTINGS as shown on page 8-5.
2.048 MB/s Balanced OUT port

2. Connect the SIGNAL OUT 1200 Balanced port to the Oscilloscope
INPUT 1 via the Balanced to Unbalanced Converter. Terminate the
Oscilloscope in 758 (use the T Connector).

3. Connect the Thinkjet printer, set to LISTEN ALWAYS, to the Oscilioscope
via HP-IB.

4. Press HP 37722A and select the following.
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Transmitter Output

RPPLICATION { 2ness 3

INTERPACE [ TERNARY 3 LINECODE [ AMi 1
FRRME {G.704: [ OFF 1

T LLOCK SHUREE [ INTERNAL 1
PRTTERN { 16 BIT WORD 1
£ 100200001 0C0000E)
ERRGR ADD L BIT 3 [ SINGLE]
$TATUS:

5. Configure the Oscilloscope as follows, then display Channel 1.

Btatus STl

wwwwwwwww Status: Waiting for Triggeramee.
REM MTA

Setup lLabel

Channel [FEXNE Timebase
Sempling & 208 MHz
Range Mode L Trig'd ]
Offset Range
Probe Acquire
Coupling 1 Fn Delay -3
Store Mode Toof Refarense
fluto Scale W} Auto Scale MR
l.abel
Tr igger
# Refer to State Trigger Menus
far Asgignment and Sequgnce
Analog Source
Levai
Probe

6. Adjust the Oscilloscope Delay to position the positive peak pulse amplitude
at mid-pulse-width point in the centre of the screen.

7. Measure the peak pulse amplitude at mid-pulse-width using the
Oscilloscope and verify that this is between 2.133V and 2.607V.
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10.

1%,

12.

13.

Transmitter Output

Measure the pulse width at half the pulse amplitude and verify that this is
between 219ns and 269ns.

. Set the Oscilloscope SYSTEM to Peripherals and set for TALK ONLY and

PRINTER.

Use the Oscilloscope HARDCOPY function to obtain a printout of the
displayed pulse.

Place the 2.048 MB/s mask, shown below, over the pulse and ensure that
the pulse falls within the mask (a transparent copy of the mask should be
used)}. Note: the Oscilloscope gain (Range} may have to be adjusted to
ensure that the pulse can be brought within the mask outline. If adjusted,
return the gain (Range) to 8V once the step is completed.

Adjust the Oscilloscope Delay to position the negative pulse at
mid-pulse-width point in the centre of the screen.

Repeat steps 7 to 11 for the negative pulse.
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Transmitter Quiput

2.048 MB/s Unbalanced OUT port

14. Remove the Balanced to Unbalanced Converter from the Oscilloscope,
leaving the 75f) termination in place, and connect the SIGNAL OUT 75§
Unbalanced port directly to Oscilloscope Input 1.

15. Repeat steps 6 to 13.
64 Kb/s Balanced OUT port

16. Connect the equipment as follows using the Dual BNC to Siemens 3 pin
cable (see equipment list for 60 termination network).

HP 27722A OSCILLOSGOPE
SGNAL OUT cHA  THE
™
Q0 O e wf H"”
aGnND T i
. ] $01) TERMNATION

L f NETWORK
1y

I

17. Press HP 37722A and select the following:

APPLICAT 10 L edkbrs 3
INTERFRCE { CODIRECTIONRL
TX CLOCK $OURCE f INTERHAL 1
CORIR OCYET TIMING [ OFF 3
PRTTERN [ 16 BIT WORB 1
[0000D0V0060L000R]

£RROR ADD { BIT 3 [ SINGLE]

STRTUS:
FET BET

‘
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18.

19.

20.

21,

22.

23,

24,

Transmitter Output

Configure the Oscilioscope as follows, then display Channel 1-2:

Cratus [NEERTITERRYSI

_________ Status: No Trigger Foundamuwawn—
REM MTR

Setup Labei |G

Channel I Timebase
npute Input 1-2 Sampling @ 186 MHz
Range ﬂh 4.8 ¥V Hode [ Huto
Offset Hom Y @.888 v Range TH. O s
Probe m Eo1:t 1 Acquire
Coupling fde 1 [1 Mnli Dalay
Store Mode [ i jl| Reference
Auto Scale futo Scale [WIEEER
Label
[Tr igget
* Refer to State Trigger Menus
Hode [NINGREIEENGIN for Rssignment and Sequence
fAnalog Sourze [ Auto Scale MITERINEEEN
Level On Event  [NAEE
Probe Coupling Ide 1 [1 Mnl

Adjust the Oscilloscope Delay to position the positive peak pulse amplitude
at mid-pulse-width point in the centre of the screen.

Measure the peak pulse amplitude at mid-pulse-width using the
Oscilloscope and verify that this is between 0.9V and 1.1V.

Measure the pulse width at half the pulse amplitude and verify that this is
between 3.51us and 4.20us.

Use the Oscilloscope HARDCOPY function to obtain a printout of the
displayed pulse.

Place the 64KB/s mask, shown below, over the pulse and ensure that the
pulse falls within the mask (a transparent copy of the mask should be
used). Note: the Oscilloscope gain (Range) may have to be adjusted to
ensure that the pulse can be brought within the mask outline. If adjusted,
return the gain (Range) to 2V once the step is completed.

Adjust the Oscilloscope Delay to position the negative pulse at
mid-pulse-width point in the centre of the screen.
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Transmitter Output

25. Repeat steps 20 to 23 for the negative pulse.

8 MB/s Unbalanced port - Option 692 only

26. Connect the SIGNAL OUT 758 Unbalanced port to the Oscilloscope
INPUT 1. Terminate the Oscilloscope in 75 (use the T Connector}.

27. Press HP 377224 and select the following.

APPLICATION t 8Mers 3

INTERFACE { TERNARY ) LINECODE ¢ #DB3 )

PATTERK [ 1% 2IT WORD 1
[oss1ca0i00R 100CH]
ERROR #D3 L BIT 1 [ SINGLE]

STRTUS:

T lelS5]
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28.

29.

30.

31.

32.

33.

34.

Transmitter Output

Configure the Oscilloscope as follows, then display Channel 1.

Eratus NESAEIES

Status: No Trigger Foundo ..
M MTA

Setup Labe! NN

Timebase
Sampling @ 288 MH
Mode L Futi
. Y Range [ ]
Prake Bocquire
Coupling Delay
Store Mode Lebe ] Refarence [}
Autoc Scale Autc Scale [WRTEEEE
Label
[frigger
* Refer to State Trigger Menus
Mode H for Assignment and Sequence
fAnalog Scurce [YEERIENR Rute Scale [NTEE
Leval On Ewvent
Probe Coupling [de 1 T1 Mnl

Adjust the Oscilloscope Delay to position the positive peak pulse amplitude
at mid-pulse-width point in the centre of the screen.

Measure the peak pulse amplitude at mid-pulse-width using the
Oscilloscope and verify that this is between 2.133V and 2.607V.

Measure the pulse width at half the pulse amplitude and verify that this is
between 49ns and 69mns.

Use the Oscilloscope HARDCOPY function to obtain a printout of the
displayed pulse.

Place the 8.448 MB/s mask, shown below, over the pulse and ensure that
the pulse falls within the mask (a transparent copy of the mask should be
used). Note: the Oscilloscope gain (Range)} may have to be adjusted to
ensure that the pulse can be brought within the mask outline. If adjusted,
return the gain (Range) to 8V once the step is completed.

Adjust the Oscilloscope Delay to position the negative pulse at
mid-pulse-width point in the centre of the screen.
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Transmitter Quiput

35. Repeat steps 30 to 33 for the negative pulse.

704KB/s Balanced OUT port - Option 003 only

36. Connect the SIGNAL OUT 120 Balanced port to the Oscilloscope
INPUT 1 via the Balanced to Unbalanced Converter. Terminate the
Oscilloscope in 75Q (use the T Connector).

37. Press HP 377224 and select the following.

APPLICATION { TQakb/s 1
INTERFACE [ TERNARY I LINECODE [ AMI ]
FRAME FF 1
T CLOCK SBURCE t INTERNARL 1
PATTERN { 16 BIT WORD 1

1100800005 000000k}

ERROR ADD L BIY 1 [ SINGLE]
STRTUS:
BET
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Transmitter Output

38. Configure the Oscilloscope as follows, then display Channel 1.

Fratus AR R L]

meeBtatus: No Trigger Fountammemm——o
RE

M MTA
Setup Label |NMENNEGE

Channei HINESEN Timehasa
Sampling € 2068 M4z
Range Mode [ Huta ]
Offset Range z. 5
Probe Acquire
Coupling Deiay
Store Mode Referznee
Auts Scale [ENPERIY Aute Scale [8
Labe!
Tr i gger
* Refer to State Trigger Menus
Mode HIEREFCTITIT for Assignment and Sequence
finalog Scurce TN Auto Scale
tevel [HIGERDER On Event
Probe [ 1:1 Coupiinag [de 1 [1 Mol

39. Adjust the Oscilloscope Delay to position the positive peak pulse amplitude
at mid-pulse-width point in the centre of the screen.

40. Verify that the pulse has the following characteristics:

OVERSHOOT ]\

T 3
PULSE
WIDTH HALF  AMPLITUDE
PULSE
AMPLITUDE
o L. S
MID UNDERSHOOT
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Transmitter Qutput

Pulse Amplitude
Puise Width
Overshoot
Undershoot

1 2.37V £0.237TV
: 710ns +71ns

1 < 0,474V

1 < 0.474V

41. Adjust the Oscilloscope Delay to position the negative pulse in the centre
of the screen and verify that the pulse characteristics are as outlined in

step 40.

704 KB /s Unbalanced OUT port - Option 063 only

42. Remove the Balanced to Unbalanced Converter from the Oscilloscope,
leaving the 75{ termination in place, and connect the SIGNAL OUT 738
Unbalanced port directly to Oscilloscope Input 1.

43. Repeat steps 3§ to 41.
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Binary Data and Clock Outputs

Binary Data and Clock Outputs

Specifications
2 Mbit/s Transmitter
Binary Data Output

Impedance: 750 unbalanced (nominal)
Format: NRZ Binary

Amplitude: Mark > 3.0 Voits
Space < 0.5 Volts

Binary Clock Output

Impedance: 75§} unbalanced (nominal)
Format: Square wave, 30 + 6 % duty cycle on internal clock

Amplitude: Mark > 3.0 Volts
Space < 0.5 Volts.

Polarity: Normal or Inverted
704 kBit/s Transmitter
Binary Data Output

Impedance: 75Q unbalanced {nominal}
Format: NRZ Binary

Amplitude: Mark > 3.0 Volts

Space: < 0.5 Volts.

Binary Clock Output

Impedance: 75$ unbalanced (nominal)

FormatSquare wave, 50 £ 6 % duty cycle on internal clock
Amplitude: Mark > 3.0 Volts, Space < 0.5 Volts
Polarity: Normal or Inverted.
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Binary Data and Clock Outputs

8 Mbit/s Transmitter
Birary Data Output

Impedance: 75( unbalanced (nominal)
Format: NRZ Binary

Amplitude: Mark > 3.0 Volts
Space < 0.5 Volts

Binary Clock Output

Impedance: 75{) unbalanced (nominal)
Format: Square wave (nominal)

Amplitude: Mark > 3.0 Volis
Space < 0.5 Volts.

Polarity: Normal or Inverted

Description

The Binary Data and Clock outputs for 2MB/s and 704 KB/s are verified
using an Oscilloscope.

Equipment

Oscilloseope . HP B4201A/D
7582 Termination (2) : HP 15522-806610
T Connectors (2)

Procedure
2 MB/s Data & Clock O/P
1. Recall the HP 37722A DEFAULT SETTINGS as shown on page 8-5.

2. Connect the SIGNAL OUT 75Q Unbalanced port to Oscilloscope INPUT
1, terminated in 738 (T Connector required) and the CLOCK OUT port
to the Oscilloscope INPUT 2, terminated in 75Q (T Connector required).

3. Press HP 377224 and select the following:
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Binary Data and Clock Outputs

4. Configure the Oscilloscope as foliows,

RPPLICATIGH [ 2Mb/s 1
INTERFACE [ BINRRY 3 CLOCK-TXEITI, RX{}]
FRAME {5,704} [ OFF 1
T® CLOCK SOURCE [ INTERNAL 1
PRTTERH
ERRCR #AbLn t BIT 1} [ SINBLE]

STRTUS:

LIvE
89 iR

then display both channels.

Btatus [N

antigurat 1ol

Status: No Trigger Fountdmmmm——m-
REM MTA

Setup Label NN

Channel
Imput 1
Range )
Of fset
Probe
Coupiing
Store Mede

Labe!

Timebase
Sampling € 2BB
Mode £ F
Range
Boguire
Delay
Rafersnce

MHz
o

Tl‘igg T

Probe

* Refer to State Trigger Menus
for Rssignment and Seguence

Auto Scale [HPIEEYCE]
On Event  [MEHEN
de ] {1 Mol

Coupling ;

L

5. Ensure that the following waveforms can be obtained and that their

associated parameters below are met;:
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Binary Data and Ciock Outputs

INPUT 1 Parameters

INPUT 2 Parameters

Mark: >3Volt
Space: <0.5Volt

Mark:>3Volt

Space: <0.5Volt

Duty: 50% + 6%
Period: 488ns (typically)

Graticule Type
Number of Graphs |
Connect Dots

________________________ Status: Aocgquired Frame @1307_ -

Reference Lines |
Heocumulate Mode
Dats Filter

Graph 2.88 Voidiv
1: : :

3 Selected

~
LBE Y
B8 s

Cursor

a.8e v

208 nsediv

] Pl
1.68 ¥

B8 s

0-%
.88
.84

=4

The data signal INPUT 1 leading edge is triggered from the

i clock signal INPUT 2 positive edge.

6. Change the HP 37722A CLOCK-TX to show
signal leading edge now triggers from the displayed clock signal negative

edge.
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Binary Data and Clock Outputs

704 KB/s Data and Cleck O/P (Opt. 003)
7. Press HP 37722A and select the following:

APPLICATION [ Th4xnrs 3

INTERFACE [ BINARY J CLOCK-TRI®l, RX[}]
FRAME { OFF ]

T® GLGCK SOURCE [ INTERRAL ]
paTTERN o ]
ERROR ADD ¢ BIT 3 { SINGLE]

SIRTUS:

8. Set the Oscilloscope timebase Range for 5us and repeat steps 5 and 6
for 704 KB/s. Note: the period in step 6 for INPUT 2 wili show 1.42us,
typically.

8 Mb/s Data and Clock (Opt. 002)
9. Press HP 37722A and select 8 Mb/s BER.

10. Check that Clock and Data outputs are present for 8 Mb/s. Note the
period for INPUT 2 will be 118 ns, typically.
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Receiver Equalization, Additional Gain and Looped
Timing

Specifications
2 Mbit/s Receiver

Rate: 2.048 Mbit/s + 100 ppm (G.703 specs £ 50 ppm)

Pulse shape: Will accept any pulse shape conforming to CCITT Rec. G.703
Table 6 with between 0 and 6 dB of “root f” loss at 1.024 MHz. In addition,
automatic gain control will compensate for flat loss of up to 30dB (for
protected monitor points or use with a bridging probe).

Input Impedance: 1200 balanced or 75 unbalanced {(nominal) “root F” loss is
a term used to describe the expected cable loss due to lengths of cable.

64 kbit/s Receiver
Codirectional Data Input
Rate: 64 kbit/s = 150 ppm (G.703 specs £ 100 ppm)

Pulse shape: Will accept any pulse shape conforming to CCITT G.703, figure
5 with between 0 and 3dB of “root {” loss at 128 kHz. In addition, automatic
gain control will compensate for flat loss of up to 25dB (for protected monitor
points or use with a bridging probe).

Input Impedance: 12002 balanced {nominal).
Option 002 8 Mbit/s
Ternary Data Input

Rate: 8.448 Mbit/s + 100 ppm. (G.703 specs + 30 ppm)

Pulse shape: Will accept any pulse shape conforming to table 7/G.703 with
between 0 and 6dB of “root f” loss at 4.224 MHz. In addition, automatic gain
control will compensate for flat loss of up to 30dB (for protected monitor
points or use with a bridging probe).

Input Impedance: 75 unbalanced (nominal)
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Option 003 T04kbit/s
Ternary Data Input

Rate: 704 kbit/s & 100 ppm

Pulse shape: As per 704 kBit/s Ternary Data Qutput with between 0 and
6dB of “root {7 loss at 352 kHz. In addition, automatic gain control will
compensate for flat loss of up to 30dB (for protected monitor points or use
with a bridging probe).

Input Impedance: 1200 balanced or 75() unbalanced {nominal)

Tx Cloek Source: The Tx can be clocked from the Internal clock or recovered
from receiver clock (loop timing)

Description

A 75mV pk-pk sinewave at half the data rate is applied to the HP 377224
receiver. This signal corresponds to a ternary all ones signal with 36 dB

loss relative to the nominal signal level. To verify the HP 37722A receiver
additional gain and equalization capabilities, the HP 37722A is monitored for
errors with the 36 dB loss applied. With no errors displayed, the equalization
and automatic gain operation is verified.

Note: For the 64 KB/s data rate a 100.8 mV pk-pk sinewave is applied to the
receiver,

At all frequencies except 8.448 MB/s, the transmitter output is clocked with
the clock recovered from the incoming data when loop timing is selected.

Clock recovery from the incoming data, and Looped Timing are verified by
monitoring the transmit frequency while varying the frequency of the receiver
input signal. If the transmit frequency is locked to the receiver input frequency,
clock recovery and loop timing operation is verified.

Equipment

Synthesizer : HP 33354

Frequency Counter : HP 5316B Option 001
120/75$) Balanced to Unbalanced Converter (2 off) : HP 15508C

75§} Termination : HP 15522-80010

T Connector
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Procedure
1. Recall the HP 37722 A Default settings as shown on page 8-5.

2. Set the Synthesizer to generate a 1024 KHz sinewave at 75 mV pk-pk
(-20.26 dBm or the HP 3335A).

3. Equipment set up:- Connect the Synthesizer 750 output to the HP 377224
SIGNAL IN 758 Unbalanced input port. Also, connect the HP 377224
SIGNAL OUT 75Q Unbalanced port to the Frequency Counter, terminated
in 75Q (T Connector required).

4. Press HP 37722A and select the following:

RPPLICATION [ &nbrs i

INTERFRCE [ TERMARY 1 LINECODE [ AMI 3

FRAME {£.704) L GFF 1

T¥ CLOCK SOURCE { LOGP TIMED 1

PRTTERH L3111 ° ]

ERROR ADR £ BIT 1 [ SINBLE}

STATUS:
Z271%-1 = R g SN F N THYRE

Ldhidndd

Equalization and Automatic Gain Control - 2.048 MB/s

5. Press HP 377224 and select

6. Press HP 37722A wait 5 seconds and verify that there are
no errors displayed, and that the SIGNAL PRESENT and ALL ONES
STATUS indicators are ON (HISTORY will also be ON).

7. Press HP 37722A to stop the measurement.
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10.

i1,

12,

13.

14.

15.
16.

17.

Receiver Equalization, Additional Gain and Looped Timing

Clock Recovery and Looped Timing - 2.048 MB/s

. Note the Frequency Counter reading ( 1.024 MHz - Frequency Counter

triggers off +ve transitions only).

Increase the Synthesizer output frequency by 102 Hz (1024.102 KHz) and
verify that the Frequency Counter reading increases by the same amount.

Set the Synthesizer output frequency to 1024 KHz and note the Frequency
Counter reading.

Decrease the Synthesizer output frequency by 102 Hz (1023.898 KHz) and
verify that the Frequency Counter decreases by the same amount.

Remove the cable,connected to the HP 37722A SIGNAL IN 758 port and
verify that the status line on the display shows LOOP TIMING CLOCK
1OSS. Reconnect the cable to the HP 37722A SIGNAL IN 75 Q port.

Equalization and Automatic Gain Control - 704 KB /s (Option 003 only)
Press HP 37722A and select the following:

APPLICRTION [ T04kbrs

INTERFRCE [ TERNARY ] LINECODE [ AMI
[ OFF

b
3
FRAME b
3

T® CLOCK SOURCE [ LO0F TIMED
PATTERN
ERROR ABD { BIT 3 { BINBLE]

STRTUS:

Set the Synthesizer to generate a 352 KHz sinewave at 75 mV pk-pk
{-20.26 dBm on the HP 3335A).

Press HP 37722A and select

Press HP 37722A wait 5 seconds and verify that there are
no errors displaved and that the SIGNAL PRESENT and ALL ONES
STATUS indicators are ON (HISTORY will also be ON).

Press HP 377224 to stop the measurement.
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18.
19.

20.

21.

22,

23.

24.
25.

Clock Recovery and Looped Timing - 704 KB/s (Option 003 only)
Note the Frequency Counter reading (352 KHz).

Increase the Synthesizer output frequency by 35 Hz (352.035 KHz) and
verify that the Frequency Counter reading increases by the same amount.

Set the Synthesizer output frequency to 352 KHz and note the Frequency
Counter reading.

Decrease the Synthesizer output frequency by 35 Hz (351.965 KHz) and
verify that the Frequency Counter decreases by the same amount.

Equalization and Automatic Gain Control - 8.448 MB/s (Option 002 only)
Press HP 37722A and select the following:

RPPLICATION L 8Mbrs 1

INTERFACE ¢ TERNARY !} LINECOQBE { HDB3 3

PRTTERN {1111 '3

ERROR ADD L BIT 2 [ SIHGLE]
STRATUS:

H Zr11-1 113d HORE
k. L. L.

Set the Synthesizer to generate a 4224 KHz sinewave at 75 mV pk-pk
(-20.26 dBm on the HP 3335A).

Press HP 37722A and select

Press HP 37722A (START/STOP) wait 5 seconds and verify that there are
no errors displayed and that the SIGNAL PRESENT and ALL ONES
STATUS indicators are ON (HISTORY will also be on).
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26.

27.

28.

29.
30.

31.
32.

33.

34,

Receiver Equalization, Additional Gain and Looped Timing

Equalization and Automatic Gain Control - 64 KB/s

Equipment set-up:- Connect the Synthesizer 750 output to the HP 37722A
SIGNAL IN 1208 input port via the Unbalanced to Balanced Converter.
Also, connect the HP 37722A SIGNAL OUT 1208 output port to the
Frequency Counter via the Balanced to Unbalanced Converter, terminated
in 758 (T Connector required).

Press HP 37722A and select the following:

APPLICATION [ 64kb/s I
INTERFRCE ( CODIRECTIONRL )
X CLGLK SDURCE { LOOP TIMED I
COPIR BEYET TIMING L OFF 3
PRTTERN [ 1111 B
ERROR RD ¢ BIT 3 [ SIMBLES

STATUS:

Set the Synthesizer to generate a 32 KHz sinewave at 100.8 mV pk-pk
(-19.74 dBm on the HP 3335A). '

Press HP 37722A and select

Press HP 37722A wait 5 seconds and verify that there are
no errors displayed and that the SIGNAL PRESENT and ALL ONES
STATUS indicators are ON (OCTET LOSS and HISTORY will also be
ON).

Clock Recovery and Looped Timing - 64 KB/s

Note the Frequency Counter reading.

Increase the Synthesizer output frequency by 4.8 Hz (32004.8 Hz) and
verify that the Frequency Counter reading increases by the same amount.

Set the Synthesizer cutput frequency to 32 KHz and note the Frequency
Counter reading.

Decrease the Synthesizer output frequency by 4.8 Hz (31995.2 Hz) and
verify that the Frequency Counter decreases by the same amount.
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Receiver Frequency Measurement

Specifications
Frequency Offset

Display Format: + XXX ppm
Range: -199 ppm to +199 ppm
Resolution: 1 ppm

Accuracy: + 10 ppm

Ageing: + 2 ppm per year (typical)

Description

This test verifies that the recovered clock frequency measurement capability
is within 12 PPM £1count with the provision that the instrument has been
through its yearly calibration cycle.

Note A Synthesizer is used to generate a signal at half the data rate
i which corresponds to an all ones ternary signal at the receiver

ﬁ input.

Frequency Offset is also verified during this test.

Equipment

Synthesizer : HP 3335A

Procedure
i. Recall the HP 37722A Default settings as shown on page 8-3.
2. Set the Synthesizer to generate a 1024 KHz sinewave at 0dBm amplitude.

Frequency Measurement

3. Connect the Synthesizer 750 output to the HP 37722A SIGNAL IN750
Unbalanced port.
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Receiver Frequency Measurement

4. Press HP 37722A and select the following:

i0.

. Press HP 37722A and selec
. Verify that the HP 37722A FREQUENCY displayed is between 2048025 Hz

APPLICATION t 2Mbrs 3
INTERFACE { TERNARY 1 LIHECOH ( AMI )
FRAME (G.704) L OFF 3
TX CLOCK SQURCE [ INTERNAL H
PATTERN [ 31111 3
ERROR ADD I BIT 1 [ SINGLEZ
STATUS:
T et : .

and 2047975 Hz.
Frequency Offset

. Increment the Synthesizer frequency until the HP 37722A display shows

RX FREQUENCY OFFSET +199ppm (approx 1024204 Hz). Note:
+199ppm is the upper range limit, beyond this point the display shows
O/R. :

. Verify that the Synthesizer frequency is set for between 1024207 Hz and

1024201 Hz.

. Decrement the Synthesizer frequency until the HP 37722A display shows

RX FREQUENCY OFFSET -199ppm (approx 1023796 Hz). Note:
-199ppm is the lower range limit, beyond this point the display shows U/R.

Verify that the Synthesizer frequency is set for between 1023799 Hz and
1023793 Hz.
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Alarms Tests

Description

The transmitters ability to generate alarms and error sequences for checking
alarm thresholds, and to test the receivers ability to detect these alarms is
verified during Self Test. This is a functional test of the alarm conditions not
covered in self test.

Equipment

None

Procedure
1. Recall the HP 37722A Default settings as shown on page 8-5.

2. If the HISTORY led in the STATUS area of the front panel is on, press
(e mEToRY)

3. Connect the HP 37722A SIGNAL OUT 75Q Unbalanced port to the
SIGNAL IN 759 Unbalanced port. The SIGNAL PRESENT led should be

OI1.

4. Press HP 37722A to start a measurement.

5. Press HP 37722A (SINGLE ERROR ADD ) several times - the ERRORS led should
come on when the key is pressed. Ensure that the HISTORY led is on.

6. Press to view the results of the receiver seeing errors -
ERRORS led should come on (the HISTORY led goes off while the key is
pressed).

7. Press HP 37722A (RESET HISTORY). Ensure that the HISTORY led goes off
and that when is pressed, no red leds come on.

8. Press HP 37722A to stop the measurement.
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Mux & Demux Tests

Mux & Demux Tests

Specifications
V.24 Data Access

Rate: 64 kbit/s

Mode: DCE

Connector: 25-pin D-type side panel

Demux: A single timeslot (at 64kbit/s) can be extracted from the received
2Mbit/s data and retransmitted on a V.24 interface.

Mux: A 64kbit/s data stream can be received at the V.24 interface and
retransmitted in one timeslot of the transmitted 2 Mbit/s data.

Mux and demux can operate simultaneously.

Description

These tests verify -

a) the HP 37722A’s ability to take a 64 Kb/s signal applied to the Datacom
(V.24) interface, via a loopback connection, and multiplex it up into a timeslot
within the 2.048 Mb/s transmitted stream.

b) the HP 377224A’s ability to receive a 2.048 Mb/s stream and demultiplex a
timeslot at 64 Kb/s down to the Datacom interface.

Equipment

Oscilloscope : HP 54201A/D
10:1 Divider Probe . HP 10435A
Loopback Connector : HP 5060-4462
758} Fermination : HP 15522-80010
T Connector :
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Mux & Demux Tests

Procedure

1
2

. Ensure that there are no connections made to the front panel ports.

- Recall the HP 37722A Default settings as shown on page 8-5.

Mualtiplexing

- Conmnect the loopback connector to the DATACOM port - left side panel
with instrument front panel facing you. Also, Connect the SIGNAL OUT
port to the Oscilloscope INPUT 1, terminated in 750 (T Connector
required).

- Press HP 377224 (QTHER), select } (use o bring up
the MISCELLANEOUS field) and set the DESELECTED TIMESLOTS for
ALL ONES.

. Press HP 377224 and select the following:
Note: The APPLICATION is set for 2Mb/s EXTERNAL D & L

AFPLICATICN [ 2rib/s EXTERHAL B&: ]

INTERFACE [ BINARY ] CLOCK=YXI[®], RX[LZ
FRAME (6.794) 1L FF M k]

THROUGEH MODE £ OFF 3
T CLOCK SQURCE [ INTERNAL ]
EXTERNAL DRGP & INSERT [ DRATRCON 1

INSERT TO TIMESLOT L & 11 oFF 1

HROP FROM TIMESLOT L t1
SPERKER / MICRAPHONE [ OFF 1

STATUS:

GEREN 2

6. Configure the Oscilloscope as follows, then display Channel 1.

8-66 Performance Tests




Mux & Demux Tests

Btatus HENESEED

ration]

_________ Status: Waiting for Trigger—___.
REM MTA

Setup Label JINENENNNEN

Channe Timebase
Input 1 Sampling @ S, B8 M4z
Range Mede L Singile 3
Offset Range ZHE s
Probe Rcquire [Real Time 1
Coupling Delay
Reference
Auto Scale
Label
Tr igger
* Refer toc State Trigger Menus
Mode for Assighment and Sequence
fAnzlog Source {8 Aute Scale W
Level On Evant
Probe Coupiing

7. Press the Oscilloscope RUN/STOP key to obtain waveform shown below:
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Mux & Demux Tests

Disglay e emesom e oo Status: Aeoquisition Complete. .o
Graticule Type [ arid Referance Lines [}
Humber of Graphs [ ] Reccumulate Mode [8
Cannect Dots L 1 Data Filter L

1.88 ¥odiv 1.25 ¥ d0.8 psodiv -28.88 us

T T AR R A TR R T T AR T BT T P Y

8. Set the displayed INSERT TO TIMESLOT fields for [01] [ON].
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Mux & Demux Tests

9. Press the Oscilloscope RUN/STOP key and verify that the waveform
shown below can be obtained:

Graticule Type
Number of Graph
Connect Dots

Graph
L

Accumulate Mode
Data Filter

]

1.88 Vodiwv 1.25% W 28.8 us/div -29.88 us
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Demultiplexing

10. Set the displayed INSERT TO TIMESLOT fields for {01] [OFF] and the
DROP FROM TIMESLOT field for [11].

11,

Connect the SIGNAL OUT 75 Uabalanced port to the SIGNAL IN 75Q
Unbalanced port and the CLOCK OUT port to the CLOCK IN port.

12. Press HP 37722A and set the DESELECTED TIMESLOTS field
for 28-1.

13. Configure the Oscilloscope as shown below, then display Channel 1.

Status [IETEREIEETI e Status: No Trigger Foundao ...
REM MTR
Setup Label SN
Channe | Timebase
Input 1 Input 2 Sampling @ 288 kHz
Range Mode [ _Huig
Offgset NN g B0 Y Range S.EH mz
Prebe i N T Acguire [Keal Time ]
Coupling [ ] 1 Deiay SEECLRY s
Store Mode L Reference | i
Autc Scale Autc Scale (KU
Labe!
Trigger
* Refer to State Trigger Menus
Mode [WEIEFRTNISTINN for Assignment and Sequence
} o Bute Scale [N
Level On Event AN
Probe Coupling fde 3 [1 Mn3

14. Remove the loopback connector and probe the Datacom port connector pin

3 with the Oscilloscope probe and verify that the following PRBS waveform
can be obtained:
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Mux & Demux Tests

iaplay o Status: RAcquired Frame BBIE7 ..
Graticule Type ~ Reference Lines [
Humber aof Graphs [ Accumulate Mode [
Conrect Dots ; Data Filter {

Graph [SNEEl ©.088 V/div  B.89 V  S86 pscdiv  -20.86 us
. [INEERE! : : ; : ' : : . :

]

15. Set the displayed DESELECTED TIMESLOTS field for ALL ONES and
verify that the following Oscilloscope waveform can be obtained. Note: an
ALL ONES signal over the V.24 port is displayed as a negative 10 volt
level:
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16P18Y e status: No Trigger Foundo__ o ___
Graticule Type LoGrid Reference Lines [

Humber of Graphs [}
Connact Dots

Data Filter
Graph 5.88 Wediv g.28 v SHB us/div -28.868 us
L : [EE : : - . : : : . '
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Mux & Demux Tests (Options 005/006 only)

Mux & Demux Tests (Options 005/006 only)

Specifications

External X.21 data access to n unstructured 64 kbit/s timeslots within a 2
Mbit/s signal {n = 1 to 6)

Description

These tests verify:

a} the HP 37722As ability to take a 64 Kb/s signal applied to the Datacom
{X.21) interface, via a loopback connection, and multiplex it up into a timeslot
within the 2.048 Mb/s transmitted stream.

b) the HP 37722A’s ability to receive a 2.048 Mb/s stream and demultiplex a
timeslot at 64 Kb/s down to the Datacom interface.

Equipment

Oscilloscope : HP 54201A/D
10:1 Divider Probe : HP 104354

15 way X.21 Mating Connector : HP 1251-5503
750 Termination : HP 15522-80010

T Connector

Procedure
1. Ensure that there are no connections made to the front panel ports.
2. Recall the HP 37722A Default settings as shown on page 8-5.
Multiplexing

3. Take the 15 way connector (1251-5503) and use wire links to connect
pins 2 to 4 and 9 to 11 (see following figure). Connect the modified 15
way connector to the DATACOM port - left side panel with instrument
front panel facing you. Also, Connect the SIGNAL OUT port to the
Oscilloscope INPUT 1, terminated in 75 (T Connector required).
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Mux & Demux Tests (Options 005/006 only)

0000000

e lcRcRCRoRoRe
|
15 way connections on the pin side of HP 1251-5503

4. Press HP 37722A (OTHER), select (use o bring up
the MISCELLANEOUS field) and set the DESELECTED TIMESLOTS for
ALL ONES.

5. Press HP 37722A and select the following:
Note: The APPLICATION is set for 2Mb/s EXTERNAL D & L

APPLICATYON [ 28b/s EXTERNAL D&I ]
INTERFACE [ RINARY 1 CLOCK-TRItI, R®I1]
FRAME (B.704) [ HC hFn 3
THROUEH MUDE [ OFF ]
TH CLOTK SOURCE [ INTERNBL 1
EXTERNRL. DROP & INSERY [ BARYBCOM b ]
INSERT CONTROL I oFf I
DROP TIMESLOTS EENEE ]
Im o P e uiuasasaanrnrsnrsasnsnsuess
or T T T
Bandwidch Gakbre
STATUS:
S e

6. Configure the Oscilloscope as follows, then display Channel 1.
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Mux & Demux Tests (Options 005/006 only) |

Setup Lake! TN

Channel Tinehase
Sampling € 5.88 MHz
Range Mode L ile
0ffset Range
Frobe Reguire
Coupling Jelay
Store Mode B Reference
Ruts Scale § Aute Scale {HE
Labe!l
Trigger

Prsbe

L

1:1

* Refer to State Trigger Henus
for Assignment and Seguence

Auto Scaie [NITEEISEER
On Event  JGA[EEN
Coupling fde 31 [1 Mnl

7. Press the Oscilloscope RUN/STOP key to obtain waveform shown below.
You may need to press RUN/STOP several times to display the pulses in
the order shown in the following figure.

Display

Connect Dois

Status: Aeguisition Completeo
REM

Reference Lines [
ficcumulate Mode [
Dats Filter

Graph 1.88 Yrdiv

1.83 ¥ 28.8 ussdiv -28.88 us

8. Set the displayed INSERT CONTROL field from [OFF] to {ON].
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Mux & Demux Tests (Options 005/006 only)

9. Press the Oscilloscope RUN/STOP key and verify that the waveform
shown below can be obtained:

Displiay

Graticuie Type

Connect Jots

Number of Graphs

L1
[ On ]

Il

Status: Acguisition Complete____
REM MTA

Reference Lines
Accumulate Mode [N E
Data Fiiter L

1: [EREENE

Graph 1.88 Vodiv

Demultiplexing

10. Press HP 37722A and select the following:

RPPLICATIGON

[ 2Mb/s EXTERNAL D&I ]
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INTERFRCE
FRAME (5,704
THROUBH MODE
TX CLOCK SOURCE

EXTERNRL DROP & INSERT (

INSERT CONTROL
DROP TIMESLUDTS

{ BINHARY

£ OFF 3

t INTERNAL 3
DATACEH 1

QFF 1

[ SELECT ]

B T 1
................... 1

1 LLOCK-TXI®1, RX{L3
£ NO MFN 3

Cursor Un Tineslon 8:i2
Bapdwidth Tx

L4kbs/s Rx Edkl/s




11.

12.

13.

Mux & Demux Tests (Options 005/006 oniy)

Connect the SIGNAL OUT 758 Unbalanced port to the SIGNAL IN 758
Unbalanced port and the CLOCK OUT port to the CLOCK IN port.

Press HP 37722A and set the DESELECTED TIMESLOTS field

for 28.1.

Configure the Oscilloscope as shown below, then display Channel 1.

Channe ] [§ENETHE

Btatus [T

Statug: Aeguisition Completa___ o
REM MTA

Setup Labz1 INSEEEEN

Label

fde

Input 1 Input 2 Sampling @ 288 kHz
Range ] -+ i Mede [ Rutg
Offset Range
Probe fRcquire
Coupling ] Delay

Timebase

Reference [HINSE j]
Auto Scale [NPEERIEG

2

rigger

Birg o

Level

Peohe

fAnaleg Sourse [

G O ly

16:1

* Rafer to State Trigger Menus
for Assignment and Seguence

On Event
Coupling

14. Remove the loopback connector from the DATACOM port and probe the
Datacom port connector pin 4 with the Oscilloscope probe and verify that
a PRBS waveform can be obtained. The following figure shows a typical

waveform
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Mux & Demux Tests (Options 005/006 only)

[T imebase Status: Acquired Frame BB196____
REM MTH

Mode Auto Scale (WHIEEREEE

Range [Real Time 1 Reference

Delay Sampling € 288 kHz

Graph 1.85 Yodiv 9.68 v 588 wssdiv -20.88 us

15. Set the displayed DESELECTED TIMESLOTS field for ALL ONES and
verify that the Oscilloscope shows a 0V DC level. - note: an ALL ONES
signal over the X.21 port is displayed as a 0 volt level:
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External Drop and Insert (Options 005/006 only)

External Drop and Insert (Options 005/006 only)

Specifications
Input

Connector: 3-pin Siemens on side panel
Impedance: 6005} balanced (nomiral)
TLP: 6.0dB (nominal)

Output

Connector: 3-pin Siemens on side panel
Impedance: 600} balanced (nominal)
TLP: 0.0dB {(nominal)

Description

This test verifies that an externally applied analog signal can be coded,
inserted into a framed structure timeslot, transmitted digitally from Tx to Rx
then decoded back to an analog signal.

Equipment
Synthesizer : HP 3336A
Oscilloscope : HP 54201A/D

10 : 1 Divider Probe : HP 16435A

Procedure
1. Recall the HP 37722A Default settings as shown on page 8-5.
2. Set the Synthesizer to generate a 1000 Hz sinewave at 0 dBm Amplitude.

3. Equipment set up: Connect the Synthesizer 600} output to the HP 37722A
6000 AUDIO I/P (side panel). Also, connect the SIGNAL OQUT 750
Unbalanced port to the SIGNAL IN 758 Unbalanced port.

4. Press HP 37722A Settings and select the following:
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External Drop and insert (Options 005/006 only)

fIFPLICRTION { 2MbAs EMXTERNAL D&Y 2

5. Connect the Oscilloscope 10:1 probe to the 6002 AUDIO O/P centre pin
pk-pk (typically) sinewave with a period of 1.0ms is

and verify that a 2.2V
displayed.

loudspeaker. Vary the

et e

INTERFACE [ TERNARY 1 LINECODE [ HDBS }
FRAKE (5.7404) I CRS MFH b3
THROUSH MODE { OFF k
TX CLODK SOURCE [ INTERNAL El

EXTERNAL IROP & INSERT [ 6008 AUBIO 1

INSERT TO TIMESLOT [ t }
DROP FROM TIMESLOT [ & ]
SPEAKER / NICROPHONE [ OFF 1

STRTUS:

N

. Use the HP 37722A cursor keys to highlight the displayed
SPEAKER/MICROPHONE field and select ¢

. Press HP 37722A to verify that the 1 Khz tone is audible from the
volume level using the control keys to ensure
that the tone can be increased and reduced to a point where no tone is

audible from the loudspeaker.
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Auto Configure

Auto Configure

Specifications

Auto setup: Bit rate, line code, framing and pattern are automatically
determined when the Auto Setup button is pressed.

Description

The HP 37722A°s ability to auto configure onto incoming data is verified using
a Synthesizer set for half the data rate which corresponds to a ternary all ones
signal at the HP 37722A receiver.

Equipment

Synthesizer HP 3335A

Procedure
1. Recall the HP 37722A Default settings as shown on page 8-5.

2. Set the Synthesizer to generate a 1024 KHz sinewave at 0 dBm Amplitude.

3. Connect the Synthesizer 75§ output to the HP 37722A SIGNAL IN 75Q
Unbalanced port.

4. Place the cursor on the displayed PATTERN field and note that the display
shows the following:
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Auto Configure

APPLICATION { anbrs ]
INTERFRCE [ TERNARY ] LINECORE [ HEBE ]
FRAME (8.704) i Ci5 MRy 1
THROUEH HORR L oFF b
TH CLOCK SOURCE £ INTERNAL 3
PRTTERN
RECEIVE TImEsLoT t A% PER TX¢ 1
Tx L F¥esrrunaraanaas Bresatauaarasnns 1
L+ T T u 135
Banduidth 64kb/s
ALARRM GENERATIGH { OFF 3
ERRQR AID £ BIT ] [ SINGLE]

STATUS:

5. Press HP 37722A and verify that the display configures as
shown below (the SIGNAL PRESENT and AIS leds should be on):

RPPLICATION [ 2Mk/s 1

INTERFACE [ TERNARY ] LINECODE [ HBBS )
FRAME (G.704) 1

T# CLOCK SOURCE L INTERNAL 1
PATTERN
ERRQR ADY { BIT 1 [ SIHGLE]

STATUS:

2415-1 24EE~1 [EEY HORE
[
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Wander and Bit Slips (Option 010 instruments only)

Wander and Bit Slips (Option 010 instruments only)

Specifications

Rate: 2.048 Mbit/s + ppm (G.703 specs £ 50 ppm)

Pulse Shape: Will accept any pulse shape conforming to CCITT Rec. G.703
Table 6 with between 0 and 6 dB of “root f* loss at 1.024 MHz.

Input Impedance: 75 £ unbalanced.

Description

A 2 Mb/s signal is input at the 750 SIGNAL IN port and the clock is
recovered from the incoming signal. This recovered clock is compared to a
reference clock which is recovered from an external reference signal input at
the rear panel REF IN port. Any difference in relative frequency between the
incoming signal and the reference signal is measured as Wander and Bit Slips.

Note: The maximum number of consecutive zeros allowed in the incoming
signal is 10.

Equipment

T-Connector

Procedure
1. Recall the HP 37722A DEFAULT SETTINGS as shown on Page 8-5.

2. Connect a T-connector to the HP 377224 750 unbalanced SIGNAL OUT
port.

3. Connect one port of the T-connector on the 75 unbalanced SIGNAL IN
port.

4. Select the following parameters:

LINECODE : AMI
FRAME (G.704) : OFF
PATTERN [ 281 ]
PRBS POLARITY : [NORM] CCITT
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5. Press RESULTS key and select DISPLAY : [SIGNAL] on the RESULTS
page.

6. Check that the RX FREQUENCY is between 2048025 Hz and 2047975 Hz
and that the OFFSET REF. INTERNAL is +0 ppm + 12 ppm.

7. Check that the REF. EXTERNAL indicates NO REF ppm.

8. Connect the other port of the T-connector on the 75( unbalanced SIGNAL
OUT port to the REF IN port on the rear panel.

9. Check that the REF. EXTERNAL is now the same as the OFFSET REF.
INTERNAL.

10. Select MEASUREMENTS : [ GATED ] and press the START/STOP key.

11. Check that the PATTERN SLIPS, WANDER PEAK and BIT SLIPS
results are zero.
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Performance Test Record

Page Test Description Result
No.
Min Actual Maz
Telecom Analyzer Self Test
8-32 |Step 6: “TEST STATUS PASSED”
displayed.
Step ¢ “SIGNAL PRESENT" LED on.
Internal Tronsmatter Clocks
8-35 |Step 4: Frequency Counter reading. 1023987.7Hz 1024012.3Hz |
Step 6:  Frequency Counter reading. 31999.6161Hz 32000.384Hz
8-36 |Step 8: Freguency Counter reading. 4223949.3Hz 4224080.7Hz
Step 10: Frequency Counter reading. 351995.77THz 352604.22Hz
Egternal Transmitter Clocks
8-38 |Step 6: LED indications correct.
Step 7: LED indications correct.
Step 8: LED indications correct.
64 kH:=
8-39 |Step 14: LED indjcations correct.
Step 13: LED indications correct.
Step 16: LED indications correct.
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Performance Test Record (continued)

Page
No.

Test Description

Result

8-42

8-43

8-44

Transmiiter Output

Step 7:

Step &:

Step 11:

Step 13:
(7
8)

{11)

Step 15:
{7)
(8)

(11}
Step 15:

M
(8)

{(11)

peak pulse amplitude.

pulse width at half pulse
amplitude.

pulse falls within the mask.

Repeat of Steps {7) to (11).
peak pulse amplitude

pulse width at half pulse
amplitude.

pulse falls within the mask,

Repeat of Steps (6} to (13).
peak puise amplitude

pulse width at half pulse
amplitude.

pulse {alls within the mask.

Repeat of Step (13), Repeat of
Steps (7)to {11}
peak pulse amplitude

pulse width at half pulse
amplitude.

pulse falls within the mask.

Min

2.133V

21%ns

2,133V
219ns

2.133V
219ns

2,133V
219ns

Actual

Moaz

2.807V

269ns

2.807TV
269ns

2.607V
269ns

2.607V
269ns
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Performance Test Record (continued)

Page Test Description Result
No.
Min Actual Maz
8-45 |Step 20: peak pulse amplitude. 0.8V 11V
Step 21: pulse width at half pulse 3.51us 4.29us
amplitude.
Step 23: pulse falis within the mask.
&-46 | Step 25: Repeat of Steps (20) to (23).
{20) peak pulse amplitude 0.9V 1.1V
{21} pulse width at half pulse 3.51us 4.29us
amplitude.
(23} pulse falls within the mask.
8.47 | Step 30: peak pulse amplitude. 2,133V 2,607V
Step 31: pulse widih at half pulse 49ns 69ns
amplitude.
Step 33: pulse falls within the mask.
8-48 |[Step 35: Repeat of Steps (30) to {33).
(30) peak pulse amplitude 2.133V 2807V
(31) pulse width at half pulse 49ns 69ns
amphitude.
(33) pulse falls within the mask.
8-49 | Step 40: pulse characteristics.
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Performance Test Record (continued)

Page
No,

Test Description

Result

8-53

8-535

Step 41:

Step 43:
(40)
{41}

pulse characteristics are correct.

Repeat of Steps (39) to (41).
pulse characteristics are correct.

pulse characteristics are correct.

Binary Data and Clock Outputs

Step 5:

Step 6:

Step 8:

(s)

(8):

Step 10:

Waveform obtained.
INPUT 1 Mark
INPUT 1 Space
INPUT 2 Mark
INPUT 2 Space
INPUT 2 Duty

INPUT 2 Period
488ns (typically)

Data leading edge triggered from
clock negative edge

Bepeat of Steps (5} and (8).
Waveform obtained.
INPUT 1 Mark

INPUT 1 Space

INPUT 2 Mark

INPUT 2 Space

INPUT 2 Duty

INPUT 2 Period
1.43us (typically)

Data leading edge triggered from
clock negative edge

Repeat of Steps {6) and (7).

Min

3V

3V

44%

3V

3v

44:56 %

Actual

Mex

6.5V

0.5V
56%

0.5V

0.5V
56:44 %
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Performance Test Record {(continued)

Page Test Description Result
No,
Min Actual Meax
Receiver Equalization, Goin end Leoped
Timing
8-58 |Step 6: no errors displaved, SIGNAL
PRESENT & ALL ONES leds
ON.
8-59 |Step ©: Frequency Counter reading
1024.102KHz.
Step 11: Frequency Counter reading
1023.898KHz.
Step 12: Status LOOP TIMING LOSS.
Step 16: mno errors displayed, SIGNAL
PRESENT & ALL ONES leds
ON.
8-60 |Step 19: Frequency Counter reading
352.035K Hy.
Step 21: Frequency Counter reading
351.965KHz.
Step 25: no errors displayed, SIGNAL

PRESENT & ALL ONES leds
ON.
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Performance Test Record (continued)

Page Test Description Result
No.
Min Actual Maz
8-61 |[Step 30: no errors displayed, SIGNAL
PRESENT & ALL ONES leds
ON.
Step 32: Frequency Counter reading
32004 .8z,
Step 34: Frequency Counter reading
31995.2Hz.
Receiver Freguency Measurement
8-83 |{Step 6: Frequency displayed. 2047975Hz 2048025Hz
Step 8:  Frequency Synthesizer setting 1024201Hz 1024207Hz
Step 10: Frequency Synthesizer setting 1023793Hz 1023799Hz
Alarms Test
8-64 Alarm indications correct.
Muz & Demusz
8-69 [Step §: Waveform correct.
870 |Step 14: PRBS waveform correct.
871 |Step 13: ALL ONES waveform correct.
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Performance Test Record (continued)

Page Test Description Result
No.

Min Actual Maz

Muz & Demur (Options

085/006)

8-75 |[Step 7: Waveform correct.

876 | Step 91 Waveform correct.

8-77 [ Step 14: Waveform correct.

8-78 |Step 15: 0 V displayed.

External Drop and Inseri (Options
#405/006 only)

8.80 |Step 5: Waveflorm correct.

Step T:  Volume varies

Avto Configure
882 |Step 5: Display correct.

Wander and Bit Slips (Option 010)

884 |Step 9: REF. EXTERNAL same as
OFFSET REF., EXTERNAL

Step 11: PATTERN SLIPS, WANDER
PEAK and BIT SLIPS all zero.
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Remote Control

There are three forms of remote control available:

m Virtual remote, {option V01) using software HP 15800A. This provides
operation via & front panel displayed on a workstation, the keys being
operated with a mouse. Separate documentation is supplied for this type of
remote operation.

m RS5-232 commands from a terminal or computer.

n HP-IB commands from a computer {option HO1)

Tests may be set up and run, results may be stored and retrieved, using the
remote control facility. The operation of the Analyzer is the same as in manual
operation from the front panel.

Additional facilities are available when using remote control:

Complete test configurations may be down loaded to the Analyzer either for
immediate use or to be stored in the analyzer memory for future use.

Results may be returned to the controller for display, printing or further
analysis.

Preparation for Remote Control

The Analyzer may be controlled directly from a controller at the same location
as the Analyzer, or over a telephone link via modems.

Where control is over a telephone link, the link may be a leased line or a
dial-up line.

The controller may be a “dumb” terminal or a computer.
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The Analyzer must be correctly connected and correctly set up for successful

remote control.

The RS5-232 port may be configured for either printer or remote control
operation. When printer operation is selected, 8 bit data is transmitted and
Xon/Xoff selection may be “ON” or “OFF” only. When remote control
operation is selected, 7 bit data is assumed and Xon/Xoff selections are :

OFF, Rx ONLY, Tx ONLY or Rx AND Tx.
The analyzer receive buffer has a capacity of 128 bytes.

Remote Control / Printer Pin Assignments

Pin Mnemonic Description
1 PGND Connected to chassis ground
2 TXD 3TT22A data input
3 RXD 377224 data output
4 RTS Looped to pin 5
3 CTS Looped to pin 4
7 SGND Signal ground
20 DTR Inhibits data output from the 37722A when held “OFF” by
the receiving device.

To Connect to Telephone Lines via Modems

The connections of a cable suitable for Analyzer / modem connection are

shown in the following figure.

HP 37722 MODEM
PGND (9 () PGND
RXD (3 (2) TXD
XD (@ (3) RXD
DSR (4] (41 RTS
L oo orR
RTS (4 () DSR
DTR(ZO)é@@ﬂ~—J
SGND  (7) ‘ (7). SGND

8-2 Remote Controf




To Connect for Direct Operation

The connections of a cable suitable for direct connection to a controller are

shown in the following figure.

P 37722
PGND (1

XD 2
RXD 3

RTS {4
DTR (20} <-—-»~«|

DSR (&)

SGND (7

TERMINAL
M PGND
(21 TXD
31 RXD
{47 RTS
L—% {Z0y DTR
(6} BSR
(7} SGND
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To Set the Analyzer for Operation from a Terminal

Press
Select

Highlight

9.4 Remote Control

FUNCTION

FUNCTION

[ RSz32 PORY 1

Rs282

KANARGFF
ENQARCK
SPEED

PRRITY
STOP BITS

ERRS

£7-hiv dava)




To Set the Analyzer for Operation from a Computer

Press (OTHER
Select B

Highlight
RS232 |

Select

FUNCTION

NISTEL L
ANEGUS

TIRE &
TRYE

HORE
il L]

FUNCTEIGN

[ RS232 PORY 1

Rs232

XON/KOFF
EHG/B0K
SPEED

PRRITY
STOF B
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Remote Operation

The following information assumes the user is familiar with the local operation
of the analyzer.

Remote operation is performed by a computer or “dumb” terminal connected
to the R5-232 port on the side of the analyzer. This port is also used as the
printer output port. The printing of results may be performed by returning the
results to the computer or printing termiral, or alternatively by storing them in
the analyzer for printing at a later time.

The analyzer is operated by commands which are listed later in this chapter.
Commands are shown in the actual form required and are presented in
“computer type” for example the command for starting a test is shown as STR.

Many commands must be qualified with a variable for example the command
COD which selects the ternary line code as has a qualifier n which specifies the
type of line code HDB3 or AML

The qualifier n is presented in italic type.

The preferred form of the complete command has a space between the
mnemonic and the variable. For example COD 1 is preferred to COD1.

The possible alternative values for n are presented as a list. There is usually a
choice in the form of the variable, a digit or an alpha-numeric code.

The command information for setting the line code to HDB3 or AMI is
presented in the following form:

C0D n n = torHDB3  HDB3 coding
2 or AMT AMI coding

To set the code to HDB3 send: COD 1 or COD HDB3

To set the code to AMI send: COD 2 or COD AMI

A space between the mnemonic part of the command {COD) and the variable
(n) is desirable.

In local operation, all of the front panel controls are responsive and control
the analyzer. In remote operation the controls which change parameters are
inoperative, the analyzer being controlled by the remote controller. The front
panel display reflects the remote programming commands received.
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At power on the analyzer assumes the local state. Under local control all
remote commands will be ignored. To gain contro! of the analyzer the
controlier must put the analyzer into the remote state. This is accomplished
by sending the “remote control enable” command (RMT). The analyzer can be
returned to local control by sending the “return to local” command (LCL), or
by power cycling the instrument.

Commands are normally separated by “newlines” which can be either a single
carriage return character or a carriage return-line feed pair.

Note that line feeds are always ignored in input. It is possible to put multiple
commands on one line by separating them with semicolons. Output lines

are always separated by carriage return-line feed pairs, regardless of which
separator was used on input. This is different to “computer mode”, where the
separator used for output is always the same as was used for input.

The length of an input line is limited to 80 characters. If the user tries to type
more than 78 characters (the last two are used to store the CR LF), the terminal
bell rings and the extra characters are discarded.

Terminal Control

In general this chapter describes how to control the analyzer under computer
control. The differences when using a terminal are given here.

The operational differences with terminal use are :

m Characters typed are echoed to the terminal.

m» The analyzer provides a prompt at the beginning of the command line.
a Rudimentary input editing (backspace, erase line} is provided.

m An asynchronous interrupt (quit) is provided.

= Errors are reported as text messages.

u A command history is provided.

m Status bit queries indicate active bits in munemonic form.

m Queries of instrument configuration will return text values.
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Prompting and Input Editing

The Prompt

With terminal operation, the analyzer provides a prompt which is displayed on
the terminal screen. This prompt may be customized by the user using the ID
command. The preset prompt is:

HP3T722A>

input Editing
There are three special function characters used for input editing :

BACKSPACE This character (DELETE) causes the last character typed
to be erased (the analyzer outputs BACKSPACE-SPACE-
BACKSPACE). H the user attempts to backspace over the
prompt, the terminal bell rings.

KILL This character (control-U) causes all of the line from the
prompt to the end to be erased.

INTERRUPT This character (control-C) interrupts the execution of the
current command and the analyzer outputs a newline followed
by a prompt. Pressing has the same effect.

Error Reporting

When using “computer” mode, errors in parsing or execution cause the
processing of the current command to cease, and an error code describing
the nature of the problem is placed in the error register, which the user
can examine by issuing the ERR? command. Ih “dumb terminal” mode,
the analyzer reports errors when they occur, without the user performing
any special action. When an error occurs, the analyzer will echo the faulty
command with a text message explaining what the problem was.

Examples :
Example 1 : IDX? sent instead of ID?.

HP3T7TT22A> idx?
idx? : Command header error

9-8 Remote Control




Example 2 : A command sent when the analyzer was not under remote control.

HP3T7224> rat
rst : Command not executable in local mode

Example 3 : A mixture of valid and invalid commands sent.

HP377224> id7? ; idx7
HP37T7224

idx? : Command header error
HP3TT7224>

In the third example above, a line contains one legal command (id?), and one
illegal command (idx?). The legal command is executed, and the response
written to the terminal, followed by an error message for the illegal command.

Note that in “dumb terminal” mode, the analyzer error register is NOT
updated. This is because the analyzer effectively follows each error with an
internal ERR? command, which has the effect of clearing the error register.

Mnemonic Responses

When in “computer mode”, commands which query analyzer status registers
(e.g. STA?.RQS? etc.) simply return integers, Where these registers are really
collections of bits, each indicating a separate condition, “dumb terminal” mode
will output a mnemonic string indicating which bits are active, in addition to
the integer value of the register.

Example

HP37T224> sta?
28 <RDY LCL FP5>

In addition to mnemonic responses for status register queries, “dumb terminal”
mode has the facility to return mnemonic responses to selectable variable
queries.

Example

HP3T7T224> cod?
HDB3

“dumb terminal” mode also provides a command history feature. The analyzer
maintains a buffer of up to 20 commands {or 200 characters, whichever runs
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out first) of commands entered. Commands are entered into the history buffer
whether legal or not, and a command is only not put into the history if it is
exactly the same as the last command sent. If there is no space in the history
store when a new command is received, commands are deleted from the store,
oldest first, until there is enough space.

Commands are provided to list the contents of the store, re-execute the last
command sent and to re-execute a particular command, specified by its
number. These commands are not themselves placed into the history store.

t1 : Lists the contents of the history store (if any).

NOTE : The character 1 in this command must be the lower case of character
L.

Example : Response to a request to list the contents of the history store 11

HP3TT224A> !
i : sta?
2 : rst
3 : 147
4 : str
5 : stp
HP37T7224>
11 : Echoes and re-executes the last command in the history store.
Example : To re-execute the last command.

The last command in the previous example was stp.
Typing '} after the prompt will cause the STOP command o be returned to
the terminal and re-executed.

HP37722> 1!
stp

¢ n: Echoes and re-executes command number n in the history store.

The command number is either the number given by the “!I” command, or
a negative number indicating the “second from last {-2)” etc. If the selected
command is not in the store the command is echoed and an error message is
written to the terminal.

The following errors can occur when using history commands :
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bad history command -~ unrecognized history command.

no such history command -- the specified command is not in the store.

HP-IB Operation (option H02)

The standard Telecom / Datacom Testers are provided with RS5-232 printer
output and remote control.

The special option H02 instruments are provided with Hewlett-Packard
Interface Bus (HP-IB) printer output and remote control.

The printing and control information, including commands, in this manual,
apply to both R5-232 and HP-IB. The variations in setting up the insirument
for HP-IB operation are given in the following pages.

HP-IB Provides a parallel interface which allows the instrument to be
incorporated into a system by the connection of other devices, for example :
a Personal Computer or a Printer. Such a system allows great flexibility in
communicating and controlling data.

The performance of the instrument may be extended by storing a greater
number of test set-ups in the controiler (or on disc) aad loading them into the
instrument as required. Similarly a greater number of results may be returned
to the controller or printer for later analysis.

If long distance communication is required, suitable HP-IB Extenders are
available. HP-IB Extenders are connected within the test system at both ends
of the communication link.
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Connecting to the HP-IB

The following points should be considered when connecting the instrument to
the HP-IB : '

» Operating distances

» Communication with the system controller

Operating Distances

To achieve interface design performance standards, restrictions are placed on
the HP-IB system cable lengths. These restrictions allow the bus interface to
maintain correct line voltage levels and timing relationships.

When connecting an HP-IB system the following rules should be observed :-

1. The total length of HP-IB cable must not exceed 2 meters (6 feet) x the
number of devices in the system.

2. The total length of HP-IB cable, used to interconnect all devices in the
system, must not exceed 20 meters (65 feet).

 Hewlett-Packard Interface Bus Connector

A standard HP-IB connector is provided on the instrument rear panel. The
connections and HP-IB logic levels are shown in the following figure. The
Mating connector part number is HP 1251-0293 or Amphenol 57-30240.
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Suitable Cables
The instrument may be connected to the HP-IB with one of the following

HP-IB cables.

SIGNAL COMMON TWISTED WiTH PIN 11
SIGNAL COMMON TWISTED WITH PIN 10
SIGNAL COMMON TWISTED WITHPIN 8
SHGNAL COMMON TWISTED WITH PIN 8
StGNAL COMMON TWISTED WITHPIN 7
SHGNAL COMMON TWISTED WITH PFIN &

TYPE 57 MICRORIBBON CONECTOR

SIGNAL COMMON
Z21
21 3
&
&3
{3
REN &)
D108 3]
D107 =]
D106 z]
D105 | i

19

g

SHIELD
ATN
SRQ
IFC
NDAC
NHFD
DAV
EQH
DIO4
BI03
Doz -
jajie}]

HP-IB Connections and Logic Leveis

Table 9-1. HP-IB Interconnecting Cables

Length Accessory Number
1 meter 10833A
2 meters 108338
4 meters 10833C
0.5 meter 10833D
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Connection Qver Greater Distances

Operating distances can be increased by using HP-IB Extenders, HP 37204A or
HP 37201A :

Up to 1250 meters use HP 37204A.
Over 1250 meters use two HP 37201A and two suitable Modems.

Setting Up for Printing or Controlling

A printout of alarms, results and instrument settings may be obtained by
connecting a printer to the HP-IB connector and selecting the TALK ONLY
mode of operation.

Instrument/system control may be obtained by connecting a controller to the
HP-IB connector and selecting the ADDRESSABLE mode of operation.

To Print using Talk Only

Use the information in chapter 6, Printing Results, to set the instrument for
the type of print you want.

To Control the Instrument Remotely

Communication with the System Controller

Each device in the system must have a unique address to allow the controller
to access it individually. The address is selectable from the instrument front
panel.
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HP-IB Address Selection
To select the HP-IB address:
Press

Highlight ADDRESS
Select a “system unique” address in the range 1 to 30

To Return to Local Operation
There are two alternative methods of returning to local operation from remote:
By sending the LCL command

By selecting (OTHER), RETURN TO

Status Reporting

The instruments contains 5 Registers which can be interrogated for status
information. Two Status registers, A and B, Alarm register, Ready register and
Error register.

To determine the current status of the instrument you must interrogate the
Primary Status Byte register, Status register B. Three methods of interrogation
are possible via HP-1B but only one method is available via RS-232. The three
methods and the remote interface on which they are valid are listed below.

Method of Interrogation HP-IB RS-232
Poll using STB? YES YES
Repeated Serial Poll (SPOLL) YES NO
Poll using a Service Request interrupt routine YES NO
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Service Request Interrupt Routine

m Select the condition(s), under which you require the instrument to Reguest
Service by using the "RQS n" command.

m Specify the action to be taken when an interrupt is issued by using the
controller dependent ENABLE INTR and ON INTR (Basic) statements.

m Acquire the Primary Status Byte using the SPOLL (basic) statement.

The printer/ remote control display used for setting the HP-IB address, gives a
service request indication.

Polt Using STB?

m Select the condition(s), under which you require the instrument to Request
Service by using the "RQS n" command.

m Enter a waiting loop and acquire the Primary Status Byte by using the
“STB?" command.

HP-IB Capability

SHi (complete capability)

AH1 (complete capability)

T5 (Basic talker, serial poll, talk only mode, unaddress if MLA)
TEQ (No extended talker capability)

L4 (Basic listener, unaddress if MTA)
LEG (No extended listener capability)
S5R1 (Complete SRQ capability)

RLI1 (Complete remote-local capability)
PPO {No parallel poll capability)}

DC1 {Complete device clear capability)
DTO {No device trigger capability)

Co {No controller capability)
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HP-IB Universal Commands

w DEVICE CLEAR

m SELECTIVE DEVICE CLEAR

# INTERFACE CLEAR

= REMOTE ENABLE

e LOCAL

m LOCAL LOCKOUT

Device Clear and Selective Device Clear (SDC)

These commands are usually sent at the beginning of a program to reset the
HP-IB interface of the instrument to a known state without changing the panel
settings :

a All buffers flushed

w Stop asserting SRQ

m Service request mask set to ERR (32)
a Clear all errors

w Clear status and key registers

s Ready register RAC bit set

Device Clear using an HP 200 series controller is : CLEAR 7 (Where 7 is the
Bus I/O select code).

Selective Device Clear using an HP 200 series controller is : CLEAR 705
(Where 7 is the Bus I/O code and 05 is the device address).
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Interface Clear (IFC)

This command clears the HP-IB interface and returns the instrument to the
listener idle state; it does not affect the parser or any of the internal buffers of
the instrument.

Instrument Clear command using an HP series 200 controller is : ABORT 7
(Where 7 is the Bus I/O select code).

Remote Enable (REN)

The Remote Enable command instructs the instrument to accept instruction
via the HP-IB. The instrument will accept commands while in local mode
only if they do not change the configuration of the instrument. When the
instrument receives the remote enable command, the front panel REMOTE
indicator comes om.

It is highly recommended that the instrument be put into the remote with local
lockout state (RWLS) when being controlled via the HP-IB. This will disable
the front panel LOCAL selection and guarantee that the system controller has
sole control of the instrument at all times. To do this the controller should
send the REN command followed by the LLO command.

When in RWLS, selecting . RETURN TO LogaL will
cause bit 2 (FPS) of the status byte , generating an SRQ if the SRQ
mask is enabled. It is then at the discretion of the controller whether to refurn
the instrument to local control or ignore the request.

Local (LCL)
The instrument can rned to the local state from the remote state by
selecting (OTHER), , RETURN TO ; or by sending the LCL

command from the controller.

Local command using an HP series 200 controller is : LOCAL 705 (Where 7 is
the Bus I/0 select code and 05 is the device address).

The Local command (LCL) overrides Local Lockout.
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Programming Tips

The graphics page is very CPU intensive. If the instrument is operated under
remote control while displaying graphs, then these remote control functions
may take a considerable time to execute, e.g. 10s for RST.

The hardware may require a settling time after receiving configuration
commands. For example, if the instrument is in a production test environment
then use can be made of the alarm register to determine when the instrument
hardware has fully settled.

It should be noted that users rapidly polling registers during certain instrument
functions, such as self-test, auto-setup or printing, can expect these functions
to slow significantly in their execution as the remote control interface has a
priority response time over these functions. It is recommended that a delay of
100ms always be placed between successive polls.

There are three flags associated with various registers in the instrument which
are related to the start/stop testing function. These are the TIP, EOT and
QST flags of status register-A and the ready register respectively. The TIP
flag behaves as a gate to prevent controllers so programmed from attempting
to change instrument configuration. It is set immediately on receipt of a

STR command and cleared a short time after receipt of a STP command

once all resuits are calculated and the instrument has settled. The EOT flag

is similar in scope to TIP except that it is cleared on receipt of STR and set
once the resuits are available but cleared again when a result is queried. The
OST flag can be thought of as a hardware gate in that it gets set when the
instrument counters are actually accumulating results. This usually occurs 2
short time after receipt of the STR command. The bit is cleared as soon as the
instrument counters are no longer accumulating data.

Visually:
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THE COMMANDS

COMMON CAPABILITY COMMANDS

Heset

The reset action message presets the instrument to its default state. A full
listing of this default state is given in Default Conditions. The predefined
default state is as follows:

w Configuration defined by stored setting 0

m Stopped testing, self-testing, printing and autosetup
m All buffers flushed

m Stop asserting SRQ (HP-IB versions)

m Service request mask set to ERR (HP-IB versions)
m Clear all errors

# Clear status, alarm mask and key registers

m Ready register set to RAC, ASC, STC and LQE (not RAC in TERMINAL
CONTROL)

The remote control parser and executor are also reset.

RST

Self-test

The self-test command instructs the instrument to perform a selected self-test.
Testing runs until completion or stops at the first test to fail. On test
completion a subsequent response of 0 to ERR? indicates that the test has
passed, any other number indicates a failure, (see service manual for a full list
of self-test error codes). Self-test progress can be monitored by polling the STC
bit in the ready register. TEST12 is only available when Option 005 or 006 is
fitted.
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TST n n = 0orALL All tests

1 or TEST1 CPU test

2 or TEST2 Pattern test

3 or TEST3 Frame test

4 or TEST4 Line code test

5 or TESTS Timeslot test

8 or TESTE Error add test
7 or TEST7 Frame error test
8 or TESTS Alarms test

9 or TEST9 Signal test

10 or TEST10 Bit test
11 or TESTi1  Clock recovery test
12 or TEST12  Option 005/006 test

Remote

‘This command causes the instrument to go remote with local lockout. (This
is functionally equivalent to the $REN+$LLO meta message used in HP-IB
interfaces).

RMT

Local

This command causes the instrument to clear local lockout and return to local.
(This is functionally equivalent to the clear $LLO and $RTL meta message
used in HP-IB interfaces).

LCL

Clear

This command clears all instrument errors and flushes all buffers without
affecting the programmed state of the instrument. (This is functionally
equivalent to the $DCL or $5DC meta messages used in HP-IB interfaces).
The following things are performed by executing this command:

w Al buffers flushed except printer output
m Stop asserting SRQ (HP-IB versions)

m Service request mask set to ERR
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n Clear all errors

m Clear status, alarm mask and key registers

u Ready register RAC set {not in RS-232 terminal control)
The command is as follows:-

CLR

Configuration

This command takes as its parameter a block of data which specifies the
instrument’s internal setup state. The block is a IEEE Std 728 #H format. This
is intended only for restoring an instrument state saved using CON? and hence
its internal format is not elaborated upon.

NOTE: This command does not record the settings of remote control sources,
or current states of remote control registers. It is equivalent in scope to
store/Tecall stored settings. Omne block should not be compared with another in
a comparison attempt as redundant but variable information is also included in
the block.

CON #H where #H = JEEE Std 728 “#H” block of data

The complement of this command is used to enquire about the configuration
of the instrument; it returas the configuration of the instrument in exactly the
same form, namely the JEEE Std 728 #H data block. The length of the block
will not exceed 2500 characters.

CON7 returns #H

Key Query

This command returns the value of the last key pressed on the front panel. The
value is returned as an integer whose meaning is given below. If no key was
pressed since the last time the command was used, 0 is returned.

Note that this command does not wait until a key is pressed. Using this
command clears the key register to 0 and clears FPS in status registers A & B.
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KEY? returns

n=1%%022

20 =

Cursor Up
Cursor Down
Softkey-1
Softkey-2
Softkey-3
Softkey-4
Softkey-5
Settings
Results
Other

Graph
(unused)
Auto Setup
Show History
Key Release
Push To Talk
Volume Lower
Volume Raise
Run/Stop
Print Now
Reset History
Single

Request Service Mask

This command is used to enable or disable the source for setting the RQS bit
in status registers A and B. It takes as a parameter a 16-bit integer which is
used to mask the various causes for the setting of this bit. Associated with
status register A is a mask which enables or disables the various sources of
setting the RQS bit (ie only the positive edge of a bit in status register A with
it’s corresponding mask bit enabled will cause the RQS bit to be set.) It is this
mask which the Request Service command addresses. (In instruments with
HP-IB this command sets/clears the sources for SRQ).

RQS returns n where n = 0 to 30719

The mask has an identical bit map as status register A and can be set in three
different ways.
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1) The parameter can be a single 16 bit integer, corresponding to the addition
of binary weighted bits wishing to be enabled, e.g. if we wished to enable
EOQT and ERR then the command would be:-

RGS 288

2) The parameter can be a list of the binary weighted integers corresponding
to all those sources wishing to be enabled separated by commas, e.g. if we
wished to enable EOT, FPS and ERR then the command would be:-

RQS 2566,4,32

3) The parameter can be a list of three letter mnemonics defined in Status
Registers, separated by commas, e.g. if we wished to enable ERR, RDY
and LCL then the command would be:-

RQS ERR,RDY,LCL

As well as the three methods of passing the parameter outlined above, any
combination may be used, remembering that the result is always evaluated

to a 16 bit integer. Care should be taken to ensure the resultant integer is in
range and the desired sources are enabled. (Although range checking is done,
no checking of constituent parameters is performed to ensure that they are
binary values). There are two other special parameters to this command. They
are RQS ON and RQS OFF. RQS OFF is not equivalent to RQS 0 because the
former disables all reasons for setting the RQS bit (status-A) but remembers
the stored mask. Upon receipt of the RQS ON command, service requests will
be enabled again with the same mask as before (NOTE any positive edges of
sources with their mask set should be caught, so that they will set the RQS

bit when the RQS ON command is sent). If the RQS ON command is sent
without a corresponding RQS OFF command sent before it, the instrument
shall assume the RQS ERR state as a default.

The complement of this command is used to inspect the Service Request Mask.
The command responds with a 16 bit integer equivalent to the binary weighted
values of those sources which are enabled {outlined in Status Registers).

RQS? returns n where n = 0 to 30719

Instrument ldentification

This command programs the identification for the instrument. This is included
to be compatible with “common capabilities” and as a standard response.
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The identification appears on printed output and on the stored measurement
page and as a prompt in TERMINAL CONTROL. The string is stored in the
instruments EEPROM and will be remembered through power fails and stored
settings events. No difference in function can be inferred from the two possible
responses, i.e. A HP 37732A can have the same functionality as a HP 37722A
if the accessory is disconnected.

ID n n = 1 or HP 377224
2 or EP 377324

The corresponding query command ID? returns HP37722A or EP377324

Revision Date Query

This command is a request for the instruments firmware revision date and
the latest applicable Codes and Formats document (HP728) and Capabilities
document to which the instrument was designed. The instrument returns two
four digit date codes separated by a comma, these date codes are in standard
HP serial number format (a four digit code, where the first two digits indicate
the year (from 1960) and the next two indicate the week (01 to 52). The
firmware revision date comes first, followed by the Codes and Formats date.

REV? returns dddd,2332 where dddd = Firmware date code.

Serial Number Query

This command is a request for the instrument to return it’s individually
assigned serial number.

SER? returns ddddUnnnnn
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Error Code Query

This command is a request to read the imstrument’s error register. The error
register contains an integer in the range -32768 to 32767. The error codes have
various meanings, some defined by “common capabilities” and some instrument
dependent (see Error Codes for a full listing). If no error exists at the time

of enquiry, then 0 is returned. The error register is cleared on reading the
register or by sending either the CLR or RST command. The error register will
also contain the result of a remotely initiated self-test command. This is also
cleared as above.

FRR? returns n where n = -32768 to 32767

Ready Code Query

This command is a request to read the instrument’s ready register. The result
is a binary weighted decimal integer. The meanings of the bits is given in
Status Registers.

RDY? returns n where n = 0 to 127

Status/Events Query

This command is a request for the instrument to return the contents of status
register A. It responds with an integer which represents the 16 bit binary
weighted contents of the status register bits. A detailed description of status
register A is given in Status Registers.

STA? returns n where n = 0 1o 30718

Status Query

This command is a request for the instrument to return the contents of
status register B. It responds with an integer which represents the 8 bit
binary weighted contents of the status register bits. The act of executing this
command also clears the RQS bit in status registers A and B, (similar to the
serial poll of HP-IB interfaces). A detailed description of status register B is
given in The Status Register part of this chapter.

STB? returns n where n = 0 to 255
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Options Query

This command is a request for the instrument to return its options. The result
returned is a decimal weighted integer corresponding to the options fitted.

OPT? returns n where n = 0 to 11111111 : Codeéd as below.

Number Option Fitted
1} OPT-001 T/S Access (Obsolete)
16 { OPT-002 8 Mb/s
100 [ OPT-003 704 kb/s
1000 } OPT-005 T/S Access+Sub Rate+Tones
10000 | OPT-006 T/S Access+Tones
100660 | OPT-V01 Virtual Remote
1000000 ) OPT-210 Enhanced M.21XX features
16000008 | OPT-010 Relative Frequency
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INSTRUMENT SETTINGS COMMANDS

Application Mode

Seiects the application for the instrument. The application choices govern

the main configuration for the instrument. Applications involving 704 kb/s,

8 Mb/s, timeslot access {also known as drop & insert), sub rate and tones

are dependent on those options being fitted. An error code appropriate to

the missing option may be generated if an attempt is made to set up the
corresponding application. Reference should be made to the MODE command
for accessory applications.

APP n n = 1or M2¥ 2 Mb/s
2 or M704K 704 kb/s
3 or M8M 8 Mb/s
4 or M64K 64 kb/s
5 or M2MFMSIX 2 Mb/s Frame Simulate

6 or M2MDI

7 or M704KFMSIM
8 or MTO4KDI

9 or M2MTR

10 or M64KTR

11 or SUBRATE
12 or TONES

2 Mb/s Ext Drop + Insert
704 kb/s Frame Simulate
704 kb/s Ext Drop -+ Insert
2 Mb/s Tx, 64 kb/s Rx

64 kb/s Tx, 2 Mb/s Rx

Sub rate (X.50/X.58)

Tone generation and meas

APP? returns n where n = 1 to 12

Interface Type

Selects the Tx and Rx hardware interface. Some application modes have

fixed interfaces. The CODIRectional interface is the only one available for

the 64 kb/s application, the CODTERN choice is the only one available for
application 64 kb/s Tx & 2 Mb/s Rx (and the converse application 2 Mb/s Tx
& 64 kb/s Rx) and is in fact both the ternary and codirectional interfaces. All
other applications have choices of BINARY or TERNARY.
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IFC n n = 1 or TERNARY Ternary
2 or BINARY Binary
3 or CODIR Codirectional
4 or CODTERN  Codirectional & Ternary

IFC? returns n where n = 1 to 4
Binary Interface Transmit Clock Phase
Selects the binary interface transmit clock polarity.

TCP n i = 1 or NORMAL
2 or INVERTED

TCP? returns n where n = 1 or 2

Binary Interface Receive Clock Phase
Selects the binary interface receive clock polarity.
RCP n n = 1 or NORMAL

2 or TNVERTED

RCP? returns 7 where n = 1 or 2

Ternary Linecode

Selects the line code for ternary interface types.

coD n n == 1 or HDB3 HDB3 code
2 or AMI AMI code

COD? returns n wheren = 1 or 2

Sub Rate Structure

For Option 005 application SUB RATE only. It selects which CCITT sub rate

structure will be used for the transmitter and receiver.
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SRS n n = 1 or XBODIV2

X.50 divisien 2
2 or X6ODIV3 X.50 division 3
3 or XBOBIS X.50 bis
4 or X568 X.58
E or X68_ETSI X.B8 E'TSI

5 or X68_PTINL X.58 ETSI

SRS? returns n where n = 1 to 4

$Sub Rate Bearer Rate

For the sub rate application only. It selects the primary rate which will contain
or bear the relevant sub rate structure.

BRR n n= 1orFz¥
2 or F84K

2 Mb/s
85 kb/s

BRR? returns n where n = 1 o1 2

Framing Type

Selects the framing type for framed (2 Mb/s, 704 kb/s or 8Mb/s) application

choices.

FRY rafe,fype

FEM7? rate

Returns n = 0 to 4

rate

type

ratle

1 or FT04K
2 or F2M

3 or F8M

0 or OFF

1 or ON

1 or CASHMFM
2 or NOMF¥
3 or CASCRC
4 or CRCMFM

1 or FT04K
2 or F2M
3 or F8M

704 kb/s

2 Mb/s

8 Mb/s

Off

On (704 kb/s, 8Mb/s)
CAS MFM (2 Mb/s)
No MFM

CAS, CRC4 MFM
CRC4 MFM
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Through Mode

Selects whether the through mode is enabled or not. Through mode is only
applicable to applications 2 Mb/s, 704 kb/s (where fitted) and TONES and
when framing is enabled. It is also available for the sub rate application (where
fitted}, where all except the selected channel /mapping is copied from receiver
to transmitter.

THU n n = 0 or OFF Through mode off
1 or OF Through mode on

THU? returns n where n = Qor 1

Transmitter Clock Source

Selects the transmitter clock source. When through mode is offered and
enabled the transmitter clock source is the receiver clock. In frame simulate
applications the transmitter clock is fixed at INTERNAL. In application
2Mb/s TX 64kb/s RX and for BINARY interfaces, the choice is limited to
INTERNAL and EXTERNAL.

TCL n n = 1 or INTERNAL Internal clock source
2 or LOOP Loop timed clock source
3 or EXTERNAL External clock source

TCL? returns n where n = 1 or 3

Transmitter Octet Timing

Selects octet timing for the 64kbit/s codirectional transmitter. Whenever

the receiver is configured for receiving codirectional signals, octet timing will
always be sought after and the octet loss alarm will function regardless of the
setting of this selection.

TOC n = 0 or OFF Octet timing off
1 or OF Octet timing on

TOC? returns n where n =0 or 1
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Pattern Type

Selects the pattern to be transmitted and received. For applications 2 Mb/s,
704 kb/s, 8 Mb/s, 64 kb/s, 2 Mb/s TX-64 kb/s RX and 2 Mb/s RX-64 kb/s
TX, the pattern set is PRBS23, PRBS15, PRBS11, ONES, ALT, USER and
LIVE. With ternary AMI signals PRBS23 is omitted. For application 2

Mb/s LONG user word is added. For application SUB RATE, the pattern

set is PRBS11, PRBS9, USER and DATACOM D & 1. Pattern LIVE invokes
mounitor mode where no BER or pattern sync loss measurements are performed.
Omnly code and framing type errors are monitored, where applicable. Pattern
DATACOM D & 1is used for dropping and inserting sub rate data (OPT-005)
to and from the datacom port on the instrument.

PAT n n = 1 or PRES23 2281 prbs
2 or PRBS15 215.1 prbs
3 or PRBES11 2411 prbs

4 or ONES 1111

5 or ALT 1010

6 or USER User word

7 or LIVE Eive data

8 or PRBS9 2°.1 prbs

9 or DATACOM Datacom D & I port
10 or LONG Long user word

PAT? returns n where n = 1 to 10

PRBS Polarity

Selects the polarity of a PRBS pattern. The polarity can be either NORMAL
or INVERTED. This selection does not apply to PRBS in the sub rate
application. The standard CCITT PRBS polarities are as follows:

PRBS Polarity CCITT
21t 4 N¥ormal 0.152
2151 Inverted 0.151
2231 Inverted 0.151

PPG n n = 1 or NOR¥ Normal PRBS polarity
2 or INV Inverted PRBS polarity

PPO? returns n where n == 1 or 2
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User Defined Word Pattern

Selects the user defined word pattern as applicable under PAT USER. The
parameter passed is a 16-bit binary word as a string in quotes. For Option 005
with sub rate with X.50 type structures, bits 1 and 8 are reserved for framing
and appear as “F” on the display although any values of “0”, “1” or “F” will
be accepted. The query command will return the field as it appears on the
display, including any “F” bits.

PAU “patt™ “patt” = 16 characters Gor t Word data

PAU?T returns “pait” “patt” = 16 characters Oortor F

Sub Rate X.50 Status Bit

Only relevant when Option 005 with sub rate is fitted, It selects the polarity of
the status bit (5-bit) as defined for the CCITT X.50 structure. The parameter
passed is a 1-bit binary word string, in quotes.

XSB “bit” “patt” = 1 character O or 1

XSB7 returns “bit” “patt” = 1 character 0 or 1

Tone Frequency

Only relevant when Option 005 or 006 is fitted. It selects the fixed value tone
frequency which can be inserted into each of from 1 to 31 2 Mb/s timeslots.

TFF n n = } or T404 404 Hz
2 or T1008 1008 Hz
3 or T2100 2100 Hz
4 or T2804 2804 Hez
5 or USER User program frequency

TFF? returns n where n = 1 t0 5
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User Defined Tone Frequency

Only relevant when Option 005 or 006 is fitted. It selects the user defined tone
frequency as applicable under TFF USER.

TFU » freq =100 to 3900 Frequency in Hz

TFU? returns freq where freq = 100 to 3900

Tone Level

Ounly relevant when Option 005 or Q06 is fitted. It selects the tone level which
can be inserted into each of from 1 to 31 2 Mb/s timeslots. The parameter
must be a multiple of 5 dBm0.

TFL Il Wl = ¢tc -55 dBm0 in 5 dBm0 steps

TFL? returns vl where (vl = 0 to =55

Transmitter Muitiple Timeslot Selection

This selects the primary transmit timeslots for the 2 Mb/s,2 Mb/s D & 1
(multiple insert timeslots), 704 kb/s and TONES applications. It also selects
the receiver timeslots when the receiver selection is ASTX.

The parameters correspond to rate and the binary representation of the
multiple timeslot selection field. T /S-0 is fixed for framing (F) and if 2 Mb/s
and CASMFM or CASCRCA4 framing is selected then T/S-16 is reserved for
signaling (S). In the latter case, T/S-16 can be set to either “0” or *1”. The
timeslot is selected (deselected) depending on the corresponding mask element
being 4{.1” (“O”)'

TTM rate,“mask” rate = 1 or FT04K 704 kb/s
2 or F2M 2 Mb/s
mask = 31 characters 0 or 1 2 Mb/s mask
10 characters 0 or 1 704 kb/s mask
TTH? rale rgte = 1 or FT04K
2 or F2M
returns “mask” “mask” = 10 or 31 characters 0 or 1
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Transmit Single Timeslot

selects the transmit timeslot for the application 2 Mb/s Tx, 64 kb/s Rx.

Data is internally generated and injected into the 2 Mb/s transmit timeslot.
T/S-16 is reserved for signaling with CAS framing as with all 2 Mb/s timesiot
commands.

TTSn n =1to 31 Transmit timeslot

TTS? returns n where n = 1 to 31

Receive Timeslot

This sets up the source of the receiver timeslots in which bit error detection
and pattern synchronization takes place for applications using muitiple receive
timeslots (i.e. 2 Mb/s and 704 kb/s). It also sets the source for drop timeslots
in the 2 Mb/s D & I application for N x 64 kb/s. Hence ASTX also means AS
PER INSERT for 2 Mb/s D & I Thus, ASTX means that the receive/drop
timeslots will be identical to the transmit/insert timeslots set up.

RXT n n = 1 or ASTX Rx uses tx timeslot
2 or SELECT Select tx and rx timeslots

RXT? returns n wheren = 1 or 2

Receiver Single Timeslot

This sets up the receiver timeslot in which bit error detection and pattern
synchronization takes place for the application using single timeslot
manipulation in the receiver (i.e. 64 kb/s Tx, 2 Mb/s Rx). It is also the single
timeslot where tones measurements are performed in application TONES,
(options 005/006). Note that timeslot-16 is not permitted for 2 Mb/s CAS
framing as this is dedicated to signaling.

RTSn n =1to 31 Timeslot number (2 Mb/s)
RTS? n where n = 1 to 31
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Receiver Multipie Timeslot Selection

This sets up the receive/drop timeslots for applications using multiple timeslot
manipulation in the receiver, i.e. 2 Mb/s, 2 Mb/s D & I (multiple drop
timeslots) and 704 kb/s. This also affects pattern sync detection and bit

ertor rate measurement in the case of 2 Mb/s and 704 kb/s. The parameters
correspond to rate and the binary representation of the multiple timesiot
selection field. T/S-0 is fixed for framing {F) and if a 2 Mb/s rate and
CASMFM or CASCRC4 framing is selected then T/S-16 is reserved for
signaling (8). In the latter case, T/S-16 should be set to “0”. Timeslot n is
selected (deselected) depending on the corresponding mask bit being “1” (“07).

RTH rate, “mask” rate == 1 or FT04K 704 kb/s
2 or F24 2 Mb/s
mask = 31 characters 6 or 1 2 Mb/s mask
10 characters 0 or 1 704 kb/s mask
RTM? rate rate == 1 or FT04K 704 kb /s 2
2 or F2M Mb/s
returns “mask” “mask” = 10 or 31 characters 0 or 1

Sub Rate Bearer Timeslot

For the sub rate application only (where fitted). It selects the 2 Mb/s bearer
timeslot within which the sub rate structure is contained. The timesiot
numbering is as per similar single timeslot fields in the instrument in that
T/S-16 is reserved for signaling with CAS framing types.

SRT n n= 1to3i 2 Mb/s timeslot number

SRT? returns n where n = 1 to 31

Sub Rate Channel Number

For the sub rate application only (where fitted). It selects the channel number

for structures X.50 div 2, X.50 div 3 and X.58. The parameter is as defined by

CCITT X.53 with further provision for X.58 and is always a four digit integer.

The most significant digit has value 1 for X.50 div 2, value 2 for X.50 div 3 and
value 3 for X.58. The second digit takes on a value in the range 3 to 8 with
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exceptions for each structure and the third and fourth digits have values of
01 to 80 with exceptions dependent upon the first and second digits. The full
exception table is large and can be found in the instrument specification.

CCN n n = 1301 to 3804 Channel number

CCN? returns n where n = 1301 to 3804

External Drop + Insert Data Source

This command only applies to applications which use the timeslot access option
(also known as drop & insert). This command selects from/to which interface
the required data is to be dropped/inserted from/to. For example, the data
could come from the datacom interface and be inserted into a timeslot while
data is dropped from another or the same timeslot back down the datacom
interface.

EDI n n = 1 or DATACONM X.21 datacom channel
2 or AUDIO 60002 audio port

EDI? returns n wheren = 1 or 2

Data Insert To Timesilot

This command only applies to applications which use the timeslot access option
(also known as drop & insert) and selects to which timeslot the required data
(from the EDI command) is to be inserted to. For 2 Mb/s D & I only, this
selection inserts to the 600  audio channel. When inserting to the datacom
port, the N x 64 kb/s selection TTM must be used.

The timeslot number is preserved through change of rate/application and so a
rate parameter is used as a pointer to which timeslot number is specified. Note
that the limitations of timeslot number selection for 2-Mb/s are as per the RTS
command.
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DIT rate,n rate = 1 or F704K 704 kb /s

2 or F2M 2 Mb/s

n= 1to 10 704 kb/s timeslot number

1to 31 2 Mb/s timeslot number
DIT? rate rate = 1 or FT04K

2 or F2¥
returns “n” n= 1to 10

1to 31

Data Insert Timeslol Enable

This command only applies to applications which use the timeslot access option
(also known as drop & insert). and controls data insertion into the timeslot(s)
selected by the DIT or TTM commands.

DIE n n = 0 or OFF Insert Off
1 or OK Insert On

DIE? returns n where n = Q or 1

Data Drop From Timeslot

This command only applies to applications which use the timeslot access option
(alsc known as drop & insert) and selects to which timeslot the required data
(from the EDI command) is to be dropped from. For 2 Mb/s D & I only, this
selection drops to the 600 ) audio channel. When dropping to the datacom
port, the N x 64 kb/s selection RTM must be used.

The timeslot number is preserved through change of rate/application and so a
rate parameter is used as a pointer to which timeslot number is specified. Note
that the limitations of timeslot number selection for 2 Mb/s are as per the RTS
command.

DFT rate,n rafe = 1 or FT04K 704 kb/s
2 or F2M 2 Mb/s
n= 1t010 704 kb/s timeslot number
i to 31 2 Mb/s timeslot number
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DET? rate rate = 1 or F7T04K
2 or F2¥

returns » n = 1tc 10
1tc 31

Sub Rate Deselected Octets Patiern

For Option 005 and the sub rate application only. It selects the background
pattern, inserted by the transmitter, for those sub rate channels not selected.
For X.50 structures, the deselected patterns contain “F-bit” frame information.
X.58 structures are either all ones 11111111 or alternate 16101010.

SDO0 n n = 1or X568 _PATT 11111111
2 or X58_PAT2 01010101
3 or X60_PAT1 FOC00000C
4 or X50_PAT2 F0000001
b or ¥50_PAT3 F1111110
6 or XBO_PAT4 Fi1iii1ii

SDO? returns n wheren = 1 to 6

M.2100 limits command

This command allows setting of Severely Errored Second thresholds. When in
STANDARD the working thresholds are 28,305,305 respectively. The frame_8m
parameter applies only to instruments with the 8 Mb/s option (Option 002), it
has a default value of 99. The syntax is as follows:-

L2100 type frame_2m,cre,rebe frame.8m

type = 1 Standard or 2USER
Jrame_2m = 1 to 99
cre = 110 899
rebe = 1 to 999
frame_8m = 1 to 999

The corresponding query command

L21007 returns type,frame._2m,cre,rebe, frame_8m
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Speaker Enable

This command oxnly applies to applications which use the timeslot access
options. Its function is twofold.

When used with either 2 Mb/s or 704 kb/s applications and timeslot monitor is
selected, then speaker ON will provide an audible representation of the selected
timesiot. The same is true for the TONES application.

When used with either 2 Mb/s or 704 kb/s drop and insert applications, (single
timeslots only), then an audible representation of the dropped timeslot is
provided. Farther, this will also enable the PUSH-TO-TALK key to insert
voice data into the insert timesiot.

The speaker control field is forced to OFF outwith the above applications.

SPK n n = 0 or OFF Speaker Off
1 or OF Speaker On

SPK? returns n wheren = O or 1

M.2110 limits

This command allows access to the performance limits against which the
M.2110 test is to be run. The values are derived using the Path Allocation as a
scaling factor for the Reference Performance Objective (see “MPA” command).

The syntax is:

121107 duration,result

duration = 1 or DAY 1 day test
2 or WEEK ] week test
result = 1 or S1ES  Errored seconds exceeding the S1 threshold
2 or S2BES  Errored seconds exceeding the $2 threshold
3 or S1SES Severely errored seconds exceeding the 51 threshold
4 or S2SES Severely errored seconds exceeding the 52 threshold

Returns:-

“n” o= 0o 9999
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M.2120 limits

This command allows access to the performance limits against which

the M.2120 test is to be run. The values are derived from the Reference
Performance Objective (see “RPO” command). TR1 is a 15 minute period and
TR2 is a 24 hour period.

The syntax is:

L21207 duration,resull  duration — 1 or TR 15 minute period
2 or TR2 24 hour period
resull = 1 or ES Errored seconds

2 or SES Severely errored seconds

Returns:-

“n” “n” = 0to 9998

Set M.21XX Path Allocation

This command sets the path allocation percentage which is used to determine
limits for M.2110 and M.2120 tests.

MPA percent percent = 0.51040.0 in 0.56% steps

MPA? returns percent where percent = 0.5 to 40.0

Set pattern loss threshold

This command allows selection of PRBS pattern loss criterion, between the
original version (1 deci-second @ BER > 20%) and the newer CCITT 0.151
compatible one (10 consecutive deciseconds @ BER > 10%).

PLS n n = 1 or STANDARD BER > 20% for more than 1 deci-second
2 or 015t BER > 10% for 10 consecutive deci-seconds

PLSY returns n where n = 1 or 2
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Stored Path Allocation

Query a particular store for the Path Allocation; the results correspond to the
MPA? command.

SMPA? n n= 0toB Store number

Stored M.2100 Limits Query

Query a particular store for the M.2100 limits; the results correspond to the
121007 command.

SL21007 2 n= 0to 8 Store number
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OTHER-PAGE FUNCTIONS

The following set of commands relate to the fields found on the OTHER pages
of the instrument.

Save Settings

This command instructs the instrument to save it’s current configuration in one
of the stored setting locations. They are numbered 1 thru 5. This function may
be prevented if the settings lock is enabled.

SAV n where n = 1 to 8

Recall Settings

This command instructs the instrument to configure itself as defined in one
of the stored settings locations, dependent upon the associated parameter.
Recalling stored setting 0 will reset the instrument to its default settings (see
Default Conditions). Stored setting lock has no effect on recalling settings.

RCL n where n = 0to B

Settings Lock

This command locks all of the instruments stored settings such that they
cannot be overwritten by new settings. This does not prevent the recalling of
previously stored settings.

SLK »n n = 0 or GFF Off
i or ON On

The complementary command returns the current settings lock status in
integer form as described above.

SLK? returns n where n = G or 1

Name Stored Setting

This command permits stored settings 1-5 to be named by a string of up to

32 characters. Not all of the character positions need be filled and any ASCII
character is permitted including control characters. (This may cause problems
for RS-232 operation}. Note: either single or double quotes around the string
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parameter are acceptable, as long as the opening quote is the same as the
Lo

closing quote. Using this command to title a setting will force all of the “
padding characters to white spaces.

HAM n,“string” n = 1to 5 stored settings
siring = 1 to 32 ASCII characters

The complement of this command is a request for the name of the stored
setting passed as a parameter. The result returned is always a 32-character
ASCII string identical to that shown in the title field on the display.

NAM? n n= 1105
returns “string” string = 32 ASCII characters

Date Set-Up

This sets the date of the instrument, in terms of the year, month and day. If a
non-existent date is passed (31st November), then an error (-212} is generated.
This command is equivalent to setting the Date field on the TIME AND DATE
page of the instrument. On completion of the command, the date will be
installed and the real time clock will be running.

DAT years,months,days years = 1870 to 2069

months = 1 or JAN
2 or FEB
3 or AR
4 or APR
5 or MAY
6 or JUN
T or JLY
8 or AUG
8 or SEP
10 or OCT
11 or NOV
12 or DEC

days = 1to 31

The complementary command returns the current real time clock date in
integer form as shown above.
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DAT? returns years,months,days

Time Set-Up

This sets the real time for the instrument in terms of hours, minutes, and
seconds.

This command is equivalent to selecting the Time field on the TIME AND
DATE page of the instrument. On completion of the command, the time will
be installed and the real time clock will be running.

TIM hours,mins secs hours = 0 to 23
mins — O to 59
secs = O to 58

The complementary command returns the time in integer form as shown above.

TIM? returns hours,mins,secs

Keyboard Lock

This command enables or disables the keyboard lock. When locked all keys,
other than page or cursor movement, become inactive.

KLK n n = 0 or OFF Keyboard lock disable
1 or ON Keyboard lock enable

KLX? returns n where n = 0 or 1

External RS-232 Printer Set-Up

This command configures the RS-232 Port external printer settings. Fixed
parameters include parity none hence 8-bit data. As there is only one RS5-232
port in this instrument, the printer port will be unavailable while R5-232
remote control is in use.

PTR baud.rate,stop_bits,protocol ,print_style
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baud..rate = 1 or 300 300bd

2 or 800 600bd
3 or £200 1200bd
4 or 1800 1800bd
5 or 2400 2400bd
6 or 4800 4800bd
7 or 8600 9600bd
stop.biis = 1 or ONE One stop bit
2 or TWO Two stop bits
protecel = 0 or OFF No handshake
1 or ENQACK Eng/Ack handshake
2 or XONXOFF Xon/Xoff handshake
3 or DTR DTR handshake
print_style = 1 or COMPRESSED  Compress print style
2 or NORMAL Normal print style

PTR? returns baud_rate,stop.bits,protocol print.style

Audio Source (Beep On Error)

This command selects the beep on error source for the audio output. All
selections are always available even though they may be out of context with the
instrument’s current settings.

AUS a n = 0 or OFF Off
t or BIT Bit Errors
2 or CODE Code Errors
3 or FRA¥E Frame Errors
4 or CRC CRC Errors
B or REBE RERBE Errors
6 or ALL All error sources

The complementary command returns the error source for the audio output, in
integer form as shown above.

AUS? returns n wherte n = 0 to 6
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Long User Word Selection Number

This command selects which long user word pattern, from a choice of four, is to
be transmitted and received by the instrument when the appropriate pattern
choice is made {PAT command).

LUS n n= 1to4 Long user word pattern

LUST returns n where n = 1 to 4

Long User Word Byte Length

This command selects which long user word byte length for one of the four long
user words. Parameter one relates to which long user word selection number

is being addressed. As a word reduces in length, the unused bytes will be
removed from the right hand side of the word. Subsequent increases in length
will restore those previously hidden bytes.

LUL n,length n= 1t04 Long user word pattern
length = 1to 128 Byte length for word n

LUL? n n= 1io4

Returns:-

length length = 1to 128
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Long User Word Pattern Synchronisation Length

This command selects the long user word pattern synchronisation byte length
for one of the four long user words. Parameter one relates to which long user
word selection number is being addressed, The sync length is either the FULL
length of the word or it can be programmed to a desired USER value.

LUY n,sync n= 1tod Long user word patiern
sync = 1t or FULL  Full length pattern sync
2 or USER User program length pattern sync

LUY? n n= 1toé
Returns:-
sync sync = lor2

Long User Word User Program Synchronisation Length

This command selects the long user word pattern synchronisation byte length
for one of the four long user words. Parameter one relates to which long

user word selection number is being addressed and parameter two is the user
programmable synchronisation length. The sync length must be less than or
equal to the word length. An error will be reported if an attempt is made to do
otherwise.

LSL »,length n= itc4 Long user word number
length = 1 to 128 Sync length for word »

LSL? n n= 1to4

Returns:-

length length = 1 to 128
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Long User Word Send Left Hand Bit

This command selects the long user word bit transmission order for all of the
four long user words. The function reverses the order of bit transmission and
reception within each byte while maintaining the order of byte transmission.

LEB n n = 1or FIRST Send LH bit first
2 or LAST Send LH bit last

LHB? returns n where n = 1 or 2

Long User Word Pattern

This command selects the long user word pattern for one of the four long

user words. Parameter one relates to which long user word selection number

is being addressed and parameter two is the user word itself passed as a
hexadecimal (#H) block of ASCII characters, two characters per byte. There
must be an even number of characters in the block or an error will be reported.
The instrument will automatically set the long user word byte length (LUL)
dependent on the number of bytes programmed by this command. If fewer
than 128 bytes are programmed, the original latter parts of the long user word
byte data will not be altered and can be recovered by increasing the byte
length.

LUW o #Hblock n=1to4 Long user word number
The instrument will block = (1 to 128) x 2 hexadecimal characters
only start gating if 0109, AtoF

the feature is
enabled; this is done
by setting the ’start’
field to “RUN”.1

LUW? n n= 1to4
Returns:-
#Hblock block = (1 to 128) x 2 hexadecimal characters
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Printer auto trigger

This command allows setting of the instrument to print its measurement
results at a 15-minute or a 1-hour or a 24-hour interval.

PRA m n = 0 or OFF Auto trigger off
1 or FIFTEENMIN Print at 15 minute intervals
2 or ONERQUR Print at 1 hour intervals
3 or ONEDAY Print at 1 day intervals

PRA? returns n where n = 0 to 3
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KEYBOARD FUNCTION SETTINGS COMMANDS

This section contains those commands which execute various functions as a
result of a keypress.

Receiver Auto-Setup

This command will initiate the receiver to perform an auto-setup. The
auto-setup cannot occur while the instrument is testing or self-testing, or in
frame simulation application modes which are primarily transmitter functions.
The progress of the auto-setup can be monitored by following the ready register
ASC bit,

AUT

Start Testing

This command causes the instrument to start testing, the type of test period
being defined by the TTY command. This command is always valid, and clears
all error counters before commencing. This command is equivalent to pressing
the Start/Stop key on the front panel when not testing.

STR
Notes:

There can be a delay of up to 400ms between the execution of this command
and the actual start of testing. This is because the start of testing must be
synchronized to the instruments internal 100ms clock.

If this command is sent during testing an error (-250) is generated.
Observation of status flags TIP, OST and EQOT will provide information on
test progress.

Stob Testing

This command causes the instrument to stop testing, irrespective of the type
of testing it is performing. The results are now left unchanged and can be
inspected at leisure. This command is equivalent to pressing the Start/Stop
key on the front panel during testing.

STP
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Notes:

There will be a delay of up to 200ms between the execution of this command
and the actual end of testing. This is because the end of testing must be
synchronized to the instruments internal 100ms clock.

If this command is sent while the instrument has stopped, an error (-251) is
generated.

Timed start, date and time

This command sets up a date and time at which the instrument will start
gating. The instrument will only start gating if the feature is enabled; this
done by setting the ’start’ field to “RUN?”. The value of seconds must be zero.

TMST
year,month,day hour minule second start year = 1870 to 2089
month = 1 or JAN
2 or FEB
3 or MAR
4 or APR
5 or MAY
€ or JUN
T or JLY
8 or AUG
9 or SEP
10 or OCT
11 or NOV
12 or DEC
1 to 31
0 to 23
0 to b9
0
0 or OFF
1 or SET
2 or RUN

day
hour
minute
second
start

i

The corresponding query command

TMST? returns year,month.day hour minute,second,start
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Volume Control

This sets the beeper volume. It is equivalent to pressing either the increase or
decrease volume keys on the front panel. Note that the volume setting is not
remembered after a power cycle. In this case the volume will be set to a value
equivalent to setting the midrange value.

There is no corresponding query command.

VOL n = 0 or OFF Quietest
i or ON Loudest
2 or DECREASE Decreases the level
3 or INCREASE Increases the level
4 or MIDRANGE Midrange level

Show History Status Query

This command is a request to determine which alarms have been set during the
last test period or during the current test period if testing is in progress. This
is functionally similar to pressing the history key on the front panel.

The history alarms (and leds) are all reset at the start of a test period. The
result returned is the current value of the alarm history register as a binary
weighted 16-bit integer. A full description of each alarm bit is given in Status
Registers.

HIZ? returns n = 0 to 16383

History Reset

This command resets the history alarm register (and leds) and is equivalent to
pressing the history reset key on the front panel. It also resets the timeslot
monitor NFAS display latch and timestamp results.

HSR

Single Error Add

This command injects a single error into the generator output stream provided
that the generator has single error add enabled. If not, an error is produced.
This command is equivalent o pressing the front panel single error add key.

SEA
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Print Now

This command causes the instrument to produce a printout (on demand).
The output will be returned to the controller as a common port is used for
controlling and printing. This command is equivalent to pressing the front
panel print now key.

REMLOG?

Remote Conirol
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MISCELLANEOQUS COMMANDS

The following commands perform a variety of unclassed operations on the
instrument.

Display EFS or %EFS Resuit

This command selects whether the instrument displays EFS or %EFS results.
Both results are simultaneously valid and may be accessed via remote control
queries.

EFS n n = 1 or EFS Display EFS result
2 or PCEFS  Display %EFS result

EFS? returns n where n = 1 or 2

Beep

This command causes an audio “beep” to be made by the instrument. It has
no local equivalent operation.

BEEP

Display On/Off

This switches the instrument electroluminescent display ON or OFF. This is
intended for battery option instruments only as a power conservation method.
The command DIS OFF will have no effect on instruments not under battery
power.

DIS n n = 0 or OFF Display disabled
1 or ON Display enabled

The complementary command returns the current display state in integer form
as described above.

DIS? returns n where n = Qor 1
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instrument Special Option Query

This command requests the special option string for the instrument. The
OPT? command will not indicate the special features added to an instrument
which this command does. The returned string is dependent on the nature of
the special feature. The special feature is coded as a binary weighted integer.

SPECIALT
Returns:-

“string” string == NOKE
Bit 0
Bit 1
Bit 2
Bit 3
Bit 4
Bit 5
Bit 8
Bit 9
Bit 10
Bit 11
Bit 12
Bit 15

Not a special instrument

Hybrid. Special TERM/MON setting
Counts errors during signal loss

12V internal battery operation

48V station battery operation

User error inject ratios

Bit errors not counted during syne loss
Dutch PTT subrates

Display in Italian

Display in French

Display in Spanish

Display in Portuguese

ENEL variant

Remote Control
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FRAME HIERARCHY CONFIGURATION COMMANDS

The control fields relating to the following commands can be found on the
timeslot and frame structure control fields as found on the OTHER pages of
the instrument. These fields can be freely altered at any time but do not come
into play unless the frame structure hierarchy selected on the SETTINGS page
demands it.

Spare International Bits Set-Up

This sets the Si bits for 2 Mb/s non-CRC4 frame structures or the Si bits for
the 704 kb /s (where fitted) frame structure.

SIB rate,“bit” rale = 1 or FT04K 704 kb/s
2 or F2M 2 Mb/s
“bit” = Oord Bit character
SIB? raie rate = 1 or FT04K
2or F2M
returns “bit” “bit” = Qor i

E-Bits Set-Up

This sets the 5i bits for 2 Mb/s CRC4 frame structures, otherwise known as
E-bits in frames 13 & 15 of timeslots 0 and 16.

SEB “bits” = 2 characters O or t

SEB? returns “bits” = 2 characters O or 1

Spare National Bits Set-Up

This sets the 5i bits for 2 Mb/s and 704 kb/s. These bits appear in the NFAS
frame timeslot-0 bits 4-8.

In the case of 2 Mb/s CRC4 framing, each bit-n (4<=n<=8) in each of the
eight odd frames can be set as part of a codeword transmitted via these

Sa bits. This results in one of the bits set via the SAB command being
overwritten by a bit in the codeword set by the SAC command, the former bit
number-n being set by the SAN command. The transmission of the codeword
is enabled by the SAH command.
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For example,

FRAME Timeslot-0
No. 12345678

1 01011111 Bits 4-8 contain Sa bits (SAB)
3 01011111 Bits 4-8 contain Sa bits (SAB)
5 11011111 Bits 4-8 contain Sa bits (SAR)
7 01011111 Bits 4-8 contain Sa bits (SAB)
9 11011114 Bits 4-8 contain Sa bits (SAB)
11 11011111 Bits 4-8 contain Sa bits (SAB)}
13 11011114 Bits 4-8 contain Sa bits (SAB)
18 11011211 Bits 4-8 contain Sa bits {SAB)

1

|
|—> Codeword (SAC) inserted in bit-5 (SAN)

SAB rate,“bits” rate = 1 or F7T04K 704 kb/s
2 or F2M 2 Mb/s
“bits” = B characters O or 1
SAB? rate rate = 1 or F704K
2 or F2M
returns “bits” “bits” = B characters O or 1

Spare CRC4 NFAS Frame A-bits Codeword

Onzly applies to 2 Mb/s with CRC4 framing. It sets one of the Sa bits from
each odd frame independently from the setting imposed by the SAB command.
The settings issued here only apply when the SAH command permits. See SAB
command for more explanation.

SAC “bats” bils = § characters Qori
SACT? “bits” bits = 8 characters Oori
Codeword Into NFAS Frame Bit Number

Only applies to 2 Mb/s with CRC4 framing. It sets which one of the Sa bits
from each odd NFAS frame, will be overwritten by a bit from the codeword
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supplied from the SAC command. The settings issued here only apply when
the SAH command permits. See SAB command for more explanation.

SAN n n= 4to8

SAHN? n n= 41%t08

Codeword Intc NFAS Frame Bit Enable

Only applies to 2 Mb/s with CRC4 framing. It enables overwriting of the
codeword from the SAC command, into the Sa bits. See SAB command for
more explanation.

SAH n n = 1 or SEND Send/enable codeword
2 or HOLD Hold/disable codeword
SAE? n n= ior2

CAS Multiframe Bits Set-Up

This sets up the CAS multiframe bits for 2 Mb/s and 704 kb/s. For 2 Mb/s
this corresponds to timeslot-16, frame-0 bits 5,7,8 when CAS multiframe is
enabled or for 704 kb/s {where fitted) this corresponds to timeslot-0, frame-1
bits 5,7,8 when framing is enabled.

SKF rate, “bits” rate == 1 or FT04K 704 kb/s
2 or F2M 2 Mb/s
“bits” = 3 characters O or 1
SMF? rate rate = 1 or FT04K
2 or F2M
returns “hits” “bits” = 3 characters 0 or 1

CAS Multiframe ABCD Bits Set-Up

This sets up the CAS multiframe ABCD bits, also known as signaling bits, for
2 Mb/s and 704 kb/s (where fitted).
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SAD rate,“bits” rate = 1 or FT04K 704 kb/s
2 or F2M 2 Mb/s
“bits” = 4 characters 0 or 1

SAD?T raie rafe = 1 or FT04K
2 or F2¥
returns “bits” “befs” = 4 characters 0 or 1

CAS Multiframe Service Bits (704 kb/s) Set-Up

This sets up the CAS multiframe service bits for the 704 kb/s hierarchy {where
fitted). Service bits are associated with frames 13 and 15 of timeslot-0.

SSY frame,“bits” frame = 13 or FRM13 Frame 13
15 or FRM1E Frame 15
“bits” = 8 characters 0 or 1

8SV? frame frame = 13 or FRM13
15 or FR¥15
returns “bits” “hits” = 8 characters O or 1

Deselected Timeslots Pattern

Selects the background pattern placed into unselected data timeslots. The
pattern can be either all ones or a 25-1 PRBS to simulate live traffic.

DST n n= 1tor ONES Alll’s
2 or PRBS 251 PRBS

DST? returns n where n = 1 or 2

Sub Rate X.50 DIV 2 FAS Bits Set-Up

This sets the FAS bits for the sub rate structure X.50 div 2 (where fitted).
These are also known as bits A-H.

XFA “bits” bits = 8 characters Q or 1

XPAT “bits” bits = 8 characters 0 or 1
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Sub Rate X.50 DIV 3 FAS Bits Set-Up

This sets the FAS bits for the sub rate structure X.50 div 3 (where fitted).
This is also known as bit A.

IFB “hif” bit = 1 character 0 or 1

XFB? “bit” bit = 1 character Dor t

Sub Rate X.58 Service Octets Set-Up

This sets the service octets for the sub rate structure X.58 {where fitted).
These octets are known as T1-T4, where T1 contains network bits A-H.

XFS octet,“bits” octel = 1 or T1 Service octet T1
2or T2 Service octet T2
3orT3 Service octet T3

4 or T4 Service octet T4

bits == 8 characters 0 or 1

XFS7 oclet octet = 1or Tl Service octet T1
20r T2 Service octet T2
3orT3 Service octet T3

4 or T4 Service octet T4

Returns:-

“hits™ bits = 8 characters O or %

User Defined X.,53 Mapping

This command is for the sub rate application only (where fitted). There is
inter-reaction between this command and the XMAP and CCN commands.
The X53 command allows user control of the data rate (bit/s) selected when
the CCN command is issued. Fach digit within the 4 digit X.53 has a different
purpose.
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1 This digit is fixed and is determined by the sub rate structure selected.

X.80 division-2 i
X.80 division-3 2
X.58 3
2 This is the digit defined with the X53 command, it determines

the circuit rate. The instrument cold start values and the CCITT
standard values are as follows. You can select between user defined
and CCITT with the XMAP command.

Instrument CCITT
cold start assigned
0
1
2
3 600 bit/s 600 bit/s
4 2400 bit/s 2400 bit/s
5 4800 bit/s 4800 bit/s
6 9600 bit/s 9600 bit/s
7 14400 bit/s*
8 19200 bit/s*
2

* Interleaved or Contiguous phases for 14400 bit/s and 19200 bit/s are
selected with the CCN command.

Note: These values may neither be stored with SAV nor reset with
RCL.

3 and 4 These digits determine the actual circuit selected.
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X583 nf to n¥ m nd to nd = 0 or BONE no assignment made

i or REOO 600 bit/s

2 or R1200 1200 bit/s
3 or R2400 2400 bit/s
4 or R4800 4800 bit/s
5 or RO600 9600 bit/s
€ or R14400 14400 bit/s
7 or R19200 19200 bit/s

m = 1 or CONTIGUOUS  phases 1&2, 3&4 (ETSI standard)
2 or INTERLEAVED phases 1&3, 2&4

X.537
Returps:-

10 characters 0 to 7
m = 1 character 1 or 2

“na 10 ng” “m??

3
If

X.53 Mapping Standard

This command is for the sub rate application only (where fitted).

EMAP nl0 to nd m nfl to nd = O or NONE no assignment made

1 or R60O 600 bit/s

2 or R1200 1200 bit/s

3 or R2400 2400 bit/s

4 or R4800 4800 bit/s

5 or ROE00 9600 bit/s

8 or R14400 14400 bit/s

7 or R19200 19200 bit/s

7 or R48000 48000 bit/s

! phase separation 182, 2&3, 3&4, 4&5
2 phase separation 1&3, 2&4, 3&5

3 phase separation 1&4, 2&5

4 phase separation 1&5

i W A e

no0 sets the rate for X.53 x0Oxx
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ni sets the rate for X.53 xlxx
ete

The instrument default is:

YIMAP NONE,NONE,NONE,R800,R2400,R4800,R9600,R14400,R19200 ,NONE, 1
The corresponding query command XMAP?

Returna:

nl,nl,ng,nd . nd nd.né.n7n8 nd,m

nftond =0..7

m=1. 4
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ALARM GENERATION, ERROR ADDITION AND FRAME
SIMULATION COMMANDS

The following group of commands manipulate or overwrite the generated
data stream with alarm information or error simulation functions. The
corresponding control fields can be found on the SETTINGS page and under
the relevant application.

Alarm Generation

Selects the type of alarm to be generated. The selection RMTMFM is not
available for 2 Mb/s No MFM or CRC4 MFM frame types and the selection
NOSIG is not available for binary interfaces. This command is available to
generate alarms in applications 2 Mb/s, 704 kb/s and their corresponding
frame simulate applications and also 2 Mb/s Tx, 64 kb/s Rx. Within these
applications alarm generation is not available and is forced to OFF for through
mode on, or when framing is off. The command is also available to generate

a limited set of alarms in application 8Mb/s with framing on: OFF, AIS,
REMOTE and NOSIG.

Alarm generation will also be forced to OFF for any unframed or drop and
insert application and after a power cycle. This is to avoid the instrument
suddenly generating AIS et al when least expected.

ALG n n = 0 or OFF Alarm generation off
1 or AIS AIS alarm
2 or AIS_TRUE AlS 2 zeros in 512 bits (true AIS)
Bor AIS_FALSE  AIS 3 zeros in 512 bits (false AIS)

4 or REMOTE Bit 3 of NFAS timeslot set to 1
5 or NOSIG No signal
8 or RMTMFM Bit 6 of MFAS timeslot set to 1

ALG? returns n where n = 0 to0 6

Error Add Type

Selects into which area of the transmit data error add is to be performed.
Error add bit or code is not available for frame simulate or timeslot access
applications nor for live data or through mode selections. Code error add is
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not available for binary transmit interfaces. Frame error add refers to sub rate
framing and is only available for the sub rate option (where fitted).

EAT n n = %torBIT Bit error add

2 or CODE Code error add
3 or FRAME Frame error add

EAT? returns n where n = 1 to 3

Error Add

Selects the method of error addition into the transmitter data stream.

EAD n n= 1or SINGLE Enable single error add
2 or RATE Enable error rate add
3 or OFF No frame err add (8M)

4 or R1IN4 1in 4 FAS errored (8M)
5 or R3IN4 3 in 4 FAS errored (8M)
6 or ALL All FAS errored (8M)

EAD? returns n where n = 1 0 8

Error Add Ratio

Selects the error add rate. This corresponds with EAD RATE. The parameter
range is reduced to 2 .. 6 for sub rate {where fitted).

EAR rate ratle = 2to 8 Rate 1E-rate

EAR? returns rate where rgte = 2 t0 8

Sub Rate Burst Emor Length

For sub rate application only (where fitted). For sub rate frame error addition,
this selects the length of the frame error burst. The burst is initiated by the
BUS command.

BEA n n= {to32 Length of burst
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BEA? returns n where n = 1 to 32

Frame Simulate Test Type

Controls the frame simulate test type for the 2 Mb/s (or 704 kb/s where
fitted) frame simulation application. Errors are added to the part of the frame
structure selected herein. The selection is limited according to the frame type
selected as shown.

Frame Type FAS | NFAS | CAS | CRC | CRC
MFAS | MFAS | BITS
(704 kb /s ON) * * *
CAS MFM * * *
NO MFM * *
CAS,CRC4 * * * * *
CRC4 MFM * * *
FIT n n = 1or FAS FAS word
2 or NFAS NFAS bits

3 or CASMFAS CASMFAS word
4 or CRCMFAS CRCMFAS word
5 or CRC CRC bits

FTT? returns n where n = 1 to &

Frame Simulate Test Error Mode

Selects the method of error insertion for frame errors as selected for frame
simulate applications. Note that 2 Mb/s CRC MFAS word error add is only
available in continuous mode.

FiM n n = 1 or BURST Burst error add

2 or CONT Continuous error addition

FTM? returns n where n = 1 or 2

9-68 Remote Control




Frame Simulate Burst Error Length

If the frame test error mode {FTM) is selected as burst then this command
will set the burst length. Note that the selection USER can only be achieved
by setting the frame test type {(FTT) to CRC bits where USER is the only
selection available. Also, USER is not available for any other frame test type.

BEL n n = 1 or ONE Single error in burst
2 or TWO Two errors in burst
3 or THREE  Three errors in burst
4 or FOUR Four errors in burst
5 or FIVE Five errors in burst
6 or USER  User defined burst length

BEL? returns n where n = 1 t0 8

Frame Simulate User Defined Burst Length

For burst error length (BEL) USER this selects the user defined burst
length. This will only be available for CRC bits frame test in frame simulate
applications.

BEU n n = 31to0 1000

BEU? returns n where n = 1 to 1000

Burst Error Start/Stop

For frame simulate or sub rate burst error add applications it is necessary to
control when to add burst errors. Sending burst error start results in the burst
error sequence being injected into the transmit data stream. The instrument
will complete the burst and then revert to the stop condition. Alternatively, a
burst stop command can be sent to prematurely stop the burst.

BUS n n = 1 or STOP Stop burst
2 or START  Start burst

BUS? returns n where n = 1 or 2
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Continuous Frame Error Add

Selects the continuous frame error add rate for frame simulate applications only
and using continuous testing. The rates available are dependent on the frame
test type selected (FT'T). No selection is permitted outwith frame simulate
applications.

Error Type FAS | NFAS | CAS | CRC | CRC
MFAS | MFAS | BITS

OFF
5E-6
2E-5
5B-4
2E-3
21IN 4
1IN 2
3IN4
ALL * *
LOSE SYNC *
USER

#* ¥ X K ¥ % ¥ %

FEA n n = 0 or OFF Off
1 or REE~6 Rate 5E-§
2 or R2E-8 Rate 2E-5
3 or REE-4 Rate 5354
4 or R2E~3 Rate 2E-3
5 or R2IK4 Error 2 frame words in 4
6 or R1IN2 Error 1 frame word in 2
7 or R3IN4 Error 3 frame words in 4
8 or ALL Error all frame words
9 or LOSE Force loss of frame syne
10 or USER Error N in 1000 frame bits

FEA? returns n where n = 0 to 10

User Defined Continuous Frame Error Add

This corresponds to the USER selection of the continuous frame error add
command FEA. It selects the rate n in 1000 frame bits.
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FEU n n = 11{o 100C

FEU? returns n where n = 1 to 1000
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TEST PERIOD AND RESULTS CONFIGURATION COMMANDS

These commands relate to setting up the instrument test period, configuring
the results display, timeslot monitor manipulation, analysis measurements and
remote control response to alarm conditions. The majority of these fields can
be found on the RESULTS page although the analysis threshold control is
found on the OTHER page.

Test Period Type

sets the type of test period for the instrument. Testing may then be started by
using the STR command and stopped using the STP command, whatever the
test period type. In SINGLE mode, the instrument will stop testing at the

end of the test period. In MANUAL test mode, the instrument tests as before
but only stops testing in response to the STP command. In TIMED mode,

the single period starts when the “real time” clock time equals the timed start
time; see the TMST command.

TTY n n = 1or MANUAL Manual test interval

2 or SINGLE  Single test interval
3 or TIMED Timed start

TTY? returns n where n — 1 or 3

Timed start, date and time

This command sets up a date and time at which the instrument will start
gating. The value of seconds must be zero.
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THST year,month,day,hour minute, second, start
year = 1870 to 2089
month = 1 or JAN
2 or FEB
3 or MAR
4 or APR
5 or MAY
8 or JUN
7 or JLY
8 or AUG
9 or SEP
10 or OCT
11 or EGV
12 or DEC
day = 1 to 31
hour = 0 to 23
mingfe = 0 to 59

second = ©O
start = 0 or OFF
1 or SET
2 or RUXY

The corresponding query command

TMST? returns year,month,day,hour ,minute second

Test Period Duration

Selects the duration of the SINGLE test period as defined in the TTY
command.

TPR n n = 1 or MINS_ 15 15 minutes
2 or MINS_30 30 minutes
3 or HOURS_1 1 hour
4 or HOURS_24 24 hours
5 or USER User program

TPR? returns n where n = 1 to §
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User Defined Test Period

Sets the user program single test period duration.

DU period = 1 to 100 Time multiplier
period units units == 1 or SECONDS  Seconds

2 or MINUTES Minutes

3 or EOURS Hours

4 or DAYS Days
TDU? returns period = 1 to 100

units = 1 to 4

Results Display Control

Selects whether BER MEASUREMENTS, TIMESLOT MONITOR, or SUB
RATE MONITOR is performed. The instrument can only perform one form of
measurement or another, i.e. no BER measurements can be performed while
timeslot monitoring.

Timeslot monitoring is only available for framed signals in the applications
2 Mb/s, 704 kb/s and 64 kb/s TX, 2 Mb/s RX. Sub rate monitoring is only
available for the sub rate option. BER measurements are always available.

RDS n n = 1 or BER BER measurements
2 or TSLOT Timeslot monitor
3 or SUBRATE Sub rate monitor

RDS? returns n where n = 1 to 3

Timeslot Result Display

Selects which timeslot bits are to be pulled from either the 2 Mb/s or the 704
kb/s structure for display. For 704 kb/s (where fitted), the second parameter-n
can take any value. However, note that it alters the meaning of term 4.

The limitations for 2 Mb/s frame types are shown in the table:-
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CAS No CAS, | CRC4
MFM | MFM | CRC4
DATA * * *
NFAS * * *
TS18 * *
SIGNAL * *
FRM13
FRM15
TRD rate,n rate = 1 or FT04K 704 kb/s
2 or F2M 2 Mb/s
n = 1 or DATA Data channel
2 or FAS FAS word
3 or §FAS NFAS word
4 or 1516 TS-16 FM-0 (2 Mb/s)
4 or FRM1 TS-0 FM-1 (704 kb/s)
5 or SIGNAL  Signaling channel
6 or FEM13 TS-0 FM-13 (704 kb/s)
7 or FRM158  TS-0 FM-15 (704 kb/s)
TRD? rate rate = 1 or FT04K
2 or F2M
refurns n n= iic?T

Sub Rate Monitor Result Display

For sub rate application only {where fitted). This selects from where in the

sub rate structure, bits are to be pulled for display under the sub rate monitor
heading. X.50 div 3 and X.50BIS offer DATA only.

SRD n n == 1 or DATA Data octets
2 or FAS FAS word

B or SERVICE  Service bits (X.58 only)

SRD? returns n where n = 1 to 3
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Timeslot Selection For Data and Signaling

Selects the data and signaling timeslot number for display in timeslot monitor.
In 2 Mb/s applications, any CAS framing type will disallow selection of
timeslot 16,

TSD rale,n rete = 1 or FT04K 704 kb/s
2 or F2K¥ 2 Mb/s
n= 1to 10 704 kb /s timeslot
1 to 31 2 Mb/s timeslot
TSD? rate rale == 1 or FT04K
20r F2H
returns 2 7 = 1to 10
7= 11to 3]

Timeslot Signaling Selection - All or Single

Selects whether the instrument monitors a single or all of the signaling
timeslots in timeslot monitor.

TSS n n= 1or SINGLE Single timeslot display
2 or ALL All timeslots display

TSS? returns 1 wheren = 1 or 2

Timeslot NFAS Display Event Capture Mode

For 2 Mb/s with CRC framing, the timeslot monitor NFAS display consists

of all eight odd NFAS timeslot-0’s. State change information for each bit is
either permanently latched (LATCH) until the HSR command is received or
monostabled. The monostable periods are 1-minute for the leftmost {5i) bits on
the display and 1s for all others.

THF n n= 1or HONOSTABLE Monostable latch display
2 or LATCH Timestamp latch display

TNF? returns n wheren — 1 or 2
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Timeslot NFAS Display Latch Mask

For 2 Mb/s with CRC framing, the timeslot monitor NFAS display consists of
all eight odd NFAS timeslot-0’s. State change information for each bit is either
permanently latched or monostabled. When in LATCH mode (TNF command)
the state change is timestamped. The timestamp corresponds to the bit in the
mask and any corresponding bit in any one of the odd frame timeslot-0’s. On
the instrument display, the mask is represented by asterisks, for convenience in
remote control it is manipulated as a byte. The timestamp and latch record are
cleared by the HSR command.

TEL “bits” bits = 8 characters Q or i

TRL? “hits” bits = & characters 0 or 1

Sub Rate Monitor Octet Number

This selects the data octet to be displayed within the channel chosen on

the settings page for application sub rate. The octet number is the ordinal
representation of the available octet position within a channel. The maximum
number is dependent on the channel number chosen.

SROn n= {tc70

SRO? returns n wheren = 1 to 70

Sub Rate FAS Word Monitor For X.58

This selects which of the four X.58 FAS octets are to be displayed for
application SUB RATE, while monitoring sub rate FAS bits.

SRF n n= 1orS1 FAS octet S1 (X.58)
2 or 52 FAS octet S2 (X.58)
3 or 83 FAS octet S3 (X.58)
4 or 54 FAS octet S4 (X.58)

SRF? returns n wheren = 1 to 4
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Sub Rate Service Bits Monitor For X.58

This selects which of the four X.58 FAS octets are to be displayed for
application SUB RATE, while monitoring sub rate service bits on X.58.

SRY n n= 1orTl Service octet T1 (X.58)
2 0r T2 Service octet T2 (X.58)
3or T3 Service octet T3 (X.58)
4 or T4 Service octet T4 (X.58)

SRV returns n where n = 1 to 4

Analysis Measurement Type

Selects whether the G.821 bit error analysis is based on the CCITT standard
recommendation or on the annex-I recommmendation which normalizes bit
analysis measurements to 64 kb/s,

ANT = n = 1 or STANDARD (:.821 standard
2 or ANNEXD (3.821 annex-D

ANT? returns n where n = 1 or 2

Analysis Threshold Type

Selects whether the G.821 analysis results (standard or annex-D) are based on
fixed or user programmable thresholds.

TET n # = 1orFIXED (5.82] fixed thresholds
20r USER  (5.821 user program thresholds

THT? returns n where n = 1 or 2
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SES Analysis Threshold

Selects the severely errored second threshold for the various analysis
measurements. This area is found on the OTHER page for ANALYSIS
CONTROL. The permitted range and meaning of the second parameter is
dependent on the first. For bit and frame error thresholds, n is the radix of
1E-n, while for crc and rebe errors n is the numerator in the threshold of
n/1000.

THS base,n base = 1 or BIT Bit error SES threshold
2 or FRAME Frame error SES threshold
3 or CRC CRC error SES threshold
4 or REBE REBE error SES threshold
n= 2t%tcb Bit and frarne 1E-n

1 or 1000 CRC and REBE 5 in 1000

THS? base base = 1 or BIT
2 or FRAME
3 or CRC
4 or RERE
returns n n= 2t0b
n = 1to 1000

Degraded Minutes Analysis Threshold

Selects the degraded minutes threshold for the various analysis measurements.
This area is found on the OTHER page for ANALYSIS CONTROL. The
permitted range and meaning of the second parameter is dependent on the
first. For bit and frame error thresholds, n is the radix of 1E-n, while for cre
and rebe errors n is the numerator in the threshold of n/1000.

THD base,n base = 1 or BIT Bit errer Degraded Minutes threshold
2 or FRAME  Frame error Degraded Minutes threshold
3 or CRC CRC error Degraded Minutes threshold
4 or REEE REBE error Degraded Minutes threshold
n= 2t7? Bit and frame 1E-n
1101000  CRC and REBE » in 10600
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TED? base base = 1 or BIT

2 or FRAME
3 or CRC

4 or REBE
2107

1 to 1000

returns n n

=
ol

Alarm Mask Register

Sets up Alarm Mask Register (AMR). This register is used to determine under
what conditions the Alarm Change (ALC) bit in Status Register A should

be set. If a bit in the Alarm Status Register changes (either from 1 to 0 or
vice-versa}, and the corresponding bit in the Alarm Mask Register is set, the
ALC Dbit in Status Registers A and B are set. The ALC bit is cleared by the
ALM?, RST, CLR, (8DCL or $5DC in HP-IB) commands.

The argument to AMR can be specified in a number of ways.

As a binary-weighted integer (see Alarm Register in the Status Registers
section)

As a list of integer values (which are OR'd together)

As a list of alarm mnemonics (see Alarm Register in the Status Registers
section)

AMR n n = 0 to 16383
To disable all alarms,
specify AMR 0 or AMR NONE

AMR? returns n where n = 0 to 16383
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RESULT QUERY COMMANDS

This section contains all measurement result query commands. If these
commands are executed outside testing, the last test period results are
returned; during testing the results returned are the “current” results.

Some results are not always available, therefore they return not only the result
but a validity flag. For example, analysis measurement results are defined

for one second boundaries while error count results are resolved to 100ms
boundaries such that at the start of a test error count results will become
valid before analysis results. In addition a second flag oor (out of range) will
indicate whether the result is underrange (0), inrange (1) or overrange (2}. For
most results this will always be inrange unless otherwise stated. It is included
in all results however, to maintain a consistent format.

NOTE: The commands in this section have the effect of clearing the EOT bit
in Status Registers A and B.

Bit Error Result Query

This command requests one of the bit error results. The format of the result
returned will depend upon the selected result. Bit error results are only
available for settings involving the setting up of a nomne-live pattern field.

RSB? n n = 1orEC Error count
2 or EFS Error free seconds
3 orER Average error ratio
4 or CUER Current error ratio

5 or PCEFS % Error free seconds

Returns:-
flag,oor,n flag = Oorti Validity Flag
gor = 1 Inrange
n = 0 to 899999 EC, PCEFS, EFS < 1600000
n = 1.000E+6 to 9.999E+99 EC, PCEFS, EFS > 1400000
n = 0 to 1.000E+00 ER, PCEFS, CUER

£.00000 to 100.00000
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Code Error Result Query

This command requests one of the code error results. The format of the result
returned will depend upon the selected result. Code error results are only valid

for ternary receiver interfaces.

RSC? n n = iorkEC Error count
2 or EFS Error free seconds
3or ER Average error ratio
4 or CUER Current error ratio
5 or PCEFS % Error free seconds
Returns:-
flag,oor,n flag = Oor 1 Validity Flag
oor = 1 Inrange
n = 0 to 999999 EC, PCEFS, EFS < 1000000
n = 1.000E+6 o 9.999E+99 EC, PCEFS, EFS > 1000000
n = 0tot.000E+00 ER, PCEFS, CUER

0.00000 to 100.00000

Frame Error Result Query

This command requests one of the frame error results. The format of the result
returned will depend upon the selected result. Frame error results are only
valid for 2 Mb/s, 704 kb/s and 8Mb/s receiver rates with framing on. For the
sub rate application (where fitted), the result relates to sub rate framing.

RFE? n n = 1orEC Error count
2 or EFS Error free seconds
3orER Average error ratio
4 or CUER Current error ratio
§ or PCEFS % Error free seconds
Returns:-
flag,oor.n flag = Oort Validity Flag
gor = 1 Inrange
n = 0to 999959 EC, PCEFS, EFS < 1000000
n = 1.000E+6 to 9.989E+990 EC, PCEFS, EFS > 1000006
n = 0to1.000E+00 ER, PCEFS, CUER

0.00000 to 100.00000
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CRC Error Result Query

This command requests one of the CRC error results. The format of the result
returned will depend upon the selected result. CRC error results are only valid
for 2 Mb/s receiver modes with CRC4 framing.

RCR? n n = 1orEC Error count
2 or EFS Error free seconds
3 or ER Average error ratio
4 or CUER Current error ratio

& or PCEFS % Error free seconds

Returns:-
flag,oor.m flag= 0Oor1 Validity Flag
oor = 1 Inrange
n = 0to 999999 EC, PCEFS, EFS <« 1000000
n = 1.000E+6 to 9.899E+89 EC, PCEFS, EFS > 1000000
= 0tic 1.000E+00 ER, PCEFS, CUER

0.,0000C to 100.00000

REBE Error Result Query

This command requests one of the REBE error results. The format of the
result returned will depend upon the selected result. REBE error results are
only valid for 2 Mb/s receiver modes with CRC4 framing.

RRE? n n = 1orEC Error count
2 or EFS Error free seconds
3 or ER Average error ratio
4 or CUER Current error ratio

5 or PCEFS % Error free seconds

Returns:-
flag,cor,n flag = Oor1 Validity Flag
por = 1 Inrange
n = 0 to 999999 EC, PCEFS, EFS < 1000000
n = 1.000E+6 to 9.999E+99 EC, PCEFS, EFS > 1000000
n = 0 to 1.000E+00 ER, PCEFS, CUER

0.00000 te 100.000060
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Analysis Measurement Parameters Query

This command requests the conditions under which all of the analysis
results were made, whether the measurements were performed with fixed or
programmed thresholds and whether the bit measurement was standard or
annex-I.

RAT?

Returns:-

flag,oor,n flag= Oort Validity Flag

oor = i Inrange

n=1 Standard measurement using fixed thresholds
n= 2 Standard measurement using user thresholds
n= 3 Annex-D measurement using fixed thresholds
n= 4 Annex-D) measurement using user thresholds

Bit Analysis Result Query

This command requests one of the bit analysis results. The format of the
result returned will depend upon the selected result. Bit error results are only
available for settings involving the setting up of a none-live pattern field.

BEBA? n n = 1 or UAS Unavailable seconds
2 or PCUAY % Unavailable seconds
3orES (G.821 error seconds
4 or PCES G.821 % error seconds
5 or SES (3.821 severely error seconds
6 or PCSES G.821 % severely error seconds
7 or DY Degraded minutes

g or PCDM % Degraded minutes
9 or LTMER Long Term: Mean Error Ratio

Returns:-
flag,cor,n flag = Oor Validity Flag
oor = 1 Inrange
7 = 0 1o 599999999 Seconds, minutes results
n = 0.00000to 100.00000  Percentage result
n = 0.0 to 1.000E+00 LTMER result

8-84 Remote Control




Frame Analysis Resuft Query

This command requests one of the frame analysis results. The format of the
result returned will depend upon the selected result. Frame error results are

only valid for 2 Mb/s, 704 kb/s and 8Mb/s receiver rates with framing on.

RFAT n n = 1 or UAS Unavailable seconds
2 or PCUAY % Unavailable seconds
3 or ES (G.821 error seconds
4 or PCES G.821 % error seconds
5 or SES (5.821 severely error seconds
6 or PCSES G.821 % severely error seconds
7 or DM Degraded minutes
8 or PCDM % Degraded minutes
9 or LTMER Long Term Mean Error Ratio
Returns:-
flag.oor,m flag = Oor 1 Validity Flag
oor = 1 Inrange
n = 0 to 995989999 Seconds, minutes results
n = 0.00000 to 100.00000  Percentage result
n = 0.0%0 1.000E+00 LTMER result

CRC Analysis Result Query

This command requests one of the CRC analysis results. The format of the

result returned will depend upon the selected result. CRC error results are only
valid for 2 Mb/s receiver modes with CRC4 framing.

RCAT n n = 1 or UAS
2 or PCUAV
3 0orES
4 or PCES
5 or SES
6 or FCSES
7 or DM
8 or PCDM
9 or LTMER

Unavailable seconds

% Unavailable seconds

(.821 error seconds

G.821 % error seconds

G.821 severely error seconds
(.821 % severely error seconds
Degraded minutes

% Degraded minutes

Long Term Mean Error Ratio
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Returns:-

flag,oor,n flag = Oor 2 Validity Flag
gor = 1 Inrange
n = 0to 099999999 Seconds, minutes results
n = 0.00000 to 100.00000 Percentage result
n = 0.0 to 1.000E+00 LTMER result

REBE Analysis Result Query

This command requests one of the REBE analysis results. The format of the
result returned will depend upon the selected result. REBE error results are
only valid for 2 Mb/s receiver modes with CRC4 framing.

RRA? 2 n = 1or UAS Unavailable seconds
2 or PCUAV % Unavailable seconds
3or ES (.821 error seconds
4 or PCES (.821 % error seconds
5 or SES (5.821 severely error seconds
6 or PCSES G.821 % severely error seconds
7 or DM Degraded minutes
8 or PCDM % Degraded minutes

9 or LTMER Long Term Mean Error Ratio

Returns:-
flag,oor,n flag = Dor 1 Validity Flag
oor = 1 Inrange
n = 0to 999999958 Seconds, minutes results
n = 0.00000 to 100.00000 Percentage result
n = 0.0to 1.000E+00 LTMER result

Alarm Seconds Result Query

This command returns the total number of seconds for which a particular
alarm has been present in the current or previous test period. If the requested
alarm duration is not available for the current settings of the instrument, a
validity of 0 will be returned.

9-86 Remote Control




ALR? 1 n = 1 or POWER Power loss

2 or SIGNAL Signal loss

3 or AIS AlIS

4 or FRAME Frame loss

E or CRCMFM CRC Mframe loss

6 or CASMFM CAS Mirame loss

7 or PATTERN Pattern sync loss

8 or OCTET Octet loss (codirectional)
9 or REMOTE Remote alarm

10 or RMTMFM Remote Mframe alarm

11 or SUBFRAME Sub rate frame loss
12 or SUBREMOTE  Sub rate remote alarm

Returns:-
flag,oor,n flag = Oor1 Validity Flag
oor = 1 Inrange
n = 0 to 999999999 Seconds results

Frequency Result Query

This command requests one of the frequency measurement results. The
absolute frequency result is valid for all applications except TONES and SUB
RATE, while frequency offset is valid for the same applications except those
using a 64 kb/s receiver. These results are always available and do not require
the instrument test period to be started.

Note that the frequency result remains valid even if no signal is present. Under
these circumstances the count will be zero. In the case of frequency offset the
range flag will indicate underrange (U/R) if no signal is present.

RSF? n n = 1 or FREQ Absclute frequency
2 or OFFSET  Offset in ppm
Returns:-
flag,oor,n flag = Oori Validity Flag
oor = 0 to 2 0: Underrange, 1: Inrange, 2: Overrange
n = 0to 999999999 Frequency in Hz
n=— -199 to +198 Offset in ppm
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Round Trip Deiay Query

This command reguests the round trip delay result as found on the SIGNAL
subpage of the results. Round trip delay measurements are continuous and
are not controlled from the START/STOP key. Round trip delay is valid for
2 Mb/s ternary signals with a HDB3 linecode carrying a 2231 pattern. The
result will be invalid for all other configurations.

The result is also forced invalid by: Signal Loss, AIS, Frame Loss or Pattern
Loss. When all of these alarms are cleared, the result will go under range
(“wait” message) while the measurement is re-calculating. Delays longer than
1023 ms cause the result to go over range (O/R).

Results are presented in low or high resolution format {see below). An
autorange feature selects high resolution for results of less than 50 ms or low
resolution for results over 50 ms. The threshold has + I ms hysteresis.

RRT?
Returns:-
flag,cor,n flag = 0or1 Validity Flag
por = 0102 ¢ Underrange, 1: Inrange, 2: Overrange
n = 0 to 9999999 milliseconds (iow resoiution)
0 to 999.999 milliseconds (high resolution)

COFA Result Query

‘This command requests the COFA result as found on the SIGNAL subpage of
the results. This measurement is controlled from the START/STOP key and is
valid for any 2 Mb/s receiver application with framing except for the TONES
application.

RCS?
Returns:-
flag,oor.n flag = Gor1 Validity Flag ‘
gor = C 102 0: Underrange, 1: Inrange, 2: Overrange
n = O to 999999999 Count
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Pattern Slips Result Query

This command requests the pattern slips result as found on the SIGNAL
subpage of the results. This measurement is controlled from the START/STOP
key and is valid for any 2 Mb/s, T04kb/s or 64kb/s receiver application with a
prbs pattern .

RPS?
Returns:-
fag,oor,n fag = Oori Validity Flag
oor = 1 Inrange
n = 0to 999999999 Count

Tone Frequency Result Query

This command requests the tone frequency found in the receive timesiot under
application TONES. This measurement is always available in that it does not
require use of the START/STOP key, just a properly framed 2 Mb/s signal.

“TSF7?” returns flag,oor,n fleag = Oort Validity Flag
oor = 1 Inrange
n = 0 to 9999999 Frequency in Hz

Tone Level Resuit Query

This command requests the tone level found in the receive timeslot under
application TONES. This measurement is always available in that it does not
require use of the START/STOP key, just a properly framed 2 Mb/s signal.

“TSLT” returns flag,oor,n flag = Oor1 Validity Flag
oor = 1 Inrange
n = 0.0t ~80.0 Tone level in dBm0

Elapsed Time Result Query

This command requests the elapsed time since the start of the current test.
the validity flag will always appear to be set in this result as it is almost
immediately cleared and set again at the start of subsequent test runs.
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ELP?

Returns:-
flag,dd, hh ,mm,ss flag = Dor ¢
dd = 0to 989
hh = 0 to 23
mm = 0 {0 59
ss = 0to b8

Timesiot Monitor Query

Validity Flag
Days

Hours
Minutes
Seconds

This command returns the bit result (in quotes) for the currently selected
timeslot monitor or sub rate display. The returned result will be a binary
number string, enclosed in quotes, of either 4-bits (signaling) or 8-bits {other)

wide.
BIT?
Returns:-
flag,cor,“n” flag= Cort
oor = 1
n= 8bits0ort
n= 4bitsOor i

Timeslot Monitor All Signaling Bits Query

Validity Flag

Inrange

monitor result, except signaling
meonitor result for T/S signaling

This command returns the signaling bits result (in quotes) which applies when
timeslot monitoring ALL signaling bits. N.B. Use BIT? for timeslot monitoring
of the signaling bits relating to a SINGLE timeslot. The returned result will be
a 4-bit binary number string enclosed in quotes.

8SIG? islot tslot = 1 to 15,17 to 31
tslot = 1 to 10

Returns:-
flag,oor,“n” flag = Oort

oor = 1
“n” = 4 bits0or1
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Timeslot Monitor All NFAS Bits Query

This command returns the NFAS bits result (in quotes) which applies when
timeslot monitoring 2 Mb/s CRC NFAS bits. There are eight separate
results, one for each odd frame of the multiframe. N.B. Use BIT? for timeslot
monitoring of the NFAS bits relating to a 2 Mb/s non-CRC NFAS timeslot.
The returned result will be an 8bit binary number string enclosed in quotes.

NFS? frame frame = 1,3,5,7,8,11,13,15 QOdd frame number

Returns:-
flag,oor,“n” flag = Oort Validity Fla,
g
oor = 1 Inrange
“n” = 8bitsOori T/S monitor result

Timesiot Monitor NFAS Latch Query

This command returns the NFAS latch result (in quotes) which applies when
timeslot monitoring 2 Mb/s CRC NFAS bits. There are eight separate results,
one for each odd frame of the multiframe. The returned result will be an 8-bit
binary number string enclosed in quotes representing the display of “-” and
“X” on the display. A state change is represented by “X” on the display or “17”
in the query result.

NFL? frame frame = 1,3,5,7,9,11,13,15 Odd frame number

Returns:-
flag,oor “n” flag = Oori Validity Flag
oor = 1 Inrange
“n” = 8bitsOort T/S monitor latch result

Timesiot Monitor NFAS Latch Timestamp Query

This command returns the NFAS latch timestamp result which applies when
timeslot monitoring 2 Mb/s CRC NFAS bits in LATCH mode. There are eight
separate results, one for each odd frame of the multiframe. The returned result
will be a time and date representing the first occurrence of a state change in
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that timeslot. (The state change must also be coincident with the relevant bit
in the state change mask).

NFT? frame frame = 1,3,8,79,11,13 15 Odd frame number

Returns:-

flag ,cor hours,mins,secs,years,months,days

flag 9ori1 Validity Flag

oor 1 Inrange

hours 0 to 23 T/S monitor timestamp
mins 0 to B8 T/S monitor timestamp
secs 0 to 59 T/S monitor timestamp
years 1970 to 2068  T/S monitor timestamp
months 1to 12 T/S monitor timestamp
days 1to 3t T/S monitor timestamp

Alarm Change Status Query

This returns the current value of the alarm change status register as a binary
weighted 16-bit integer, each bit of which corresponds to its counterpart in the
alarm register. The change register records 0 -> 1 or 1 -> 0 transitions of any
alarm register status bit at any time during or outside testing. This permits
the source of an alarm change (ALC) to be traced if the alarm resets itself.
The register is cleared each time it is read.

ALC? returns n where n = 0 to 16383

Alarm Status Query

This returns the current value of the alarm change status register as a binary
weighted 16-bit integer. A full description of each alarm bit is given in the
Status Register section. This command also clears the ALC bits in Status
Registers A and B.

ALM? returns n where n = 0 to 16383
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Multiple Timeslot Transmit and Receive Bandwidth

This returns the effective data bandwidth employed for the selection of muitiple
transmit and receive timeslots in applications 2 Mb/s, 2 Mb/s D & I, TONES
and 704 kb/s. This is a direct reflection of the bandwidth displayed on the
SETTINGS page. This will take account of the receive timeslot ASTX setting.

Also, for the SUB RATE application, the payload data rate is returned. In this
application either parameter of TX or RX will suffice.

RBU? n n= 1orTX Transmit
2 or BX Receive
Returns:-
fag,eor,n flag= Gori Validity Flag
oor = % Inrange
n= 0to 1984 Timeslot bandwidsh in kb/s
n= 0.0t064.0 Payload data rate in kb/s (SUB RATE)

M.2100 results query

This command allows access to the 9 basic M.21XX results of ES, SES, UAS
for the appropriate measurement paths (RX, TX) and in- or out-of-gervice
measurements. The syntax is:

M21007 path,meas result path = % or RX  Receive path
2 or TX  Transmit path
meas = 1or IS In service
2 or 008 Out of service
result = 1 or ES  Errored seconds
2 or SES Severely errored seconds
3 or YAS Unavailable seconds

The complementary command returns the time in integer form as shown above.
M21007 returns path,meas,result

Note out of service measurements are not available for the transmit path.
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M.2110 pass/fail query
This command allows access to the M.2110 1-day and 7-day pass/fail result.
The syntax is:

M21107 n n = 1 or DAY
2 or WEEK
returns “flag,oor string”
flag = Validity flag, always 1
oor = Out of range, always Inrange
string = PASS
FAIL
WAIT

M.2120 report count query

This command allows access to the M.2120 TR1 (15-minute) and TR2
(24-hour) reports.

The syntax is:
M21207 duration,path

21207 duration,path duration =

i = 1 or TH 15 minute duration
P = 5 or TR2 24 hour duration

iorBX

ZorTX
Returns:-
flag,oor,n fag= Oor 1 Validity Flag

oor = 1 Inrange
n = 0 to 999882098 Result

Slip (estimated) Result Query

This command requests the {estimated) bit slips as detailed on the signal
page.This measurement is controlled from the START /STOP key and is valid
for any 2Mb/s receiver measurement in option-010 (only) instruments.
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RSPT n n = 1 or NEGATIVE
2 or POSITIVE

Returns:
fag,oor,n flag= 0eor 1 Validity Flag
oor = 0to 2 0: Underrange, 1: Inrange, 2: Overrange
n = 0 to 9999999 (estimated) slip count

Peak Wander Result Query

This command requests the peak wander as detailed on the signal page.This
measurement is controlled from the START /STOP key and is valid for any
2Mb /s receiver measurement in option-010 (only) instruments.

RWD? n n = 1 or REGATIVE
2 or POSITIVE

Returns:-
flag,oor,n flag = Oor 1 Validity Flag
oor = 0to 2 0: Underrange, 1: Inrange, 2: Overrange
n = 0to 9980999 Peak wander
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STORED MEASUREMENT AND GRAPHICS COMMANDS

The commands in this section control the stored measurement and graphics
function of the instrument and access the information stored. In the case of
commands with four letter mnemonics, these are only available outwith a test
period and access stored measurement information from previously run tests.
For stored measurement result query commands, these are similar to those
listed in the RESULT QUERY COMMAND section with the addition of a first
parameter pointing to the store in question. (This parameter should have value
0 to access the LAST measurement store.)

These commands do not affect any status registers unlike their RESULT
QUERY command counterparts.
Store Measurement Resuits Enable

This enables or disables graphs and results storage. The enable choices also
include how often results are stored during a test, i.e. the resolution of the
resultant graphics.

SRGn n = 0 or OFF Storage off
1or ¥IN_1 Store every 1 minute
2or MIN_15  Store every 15 minutes
3or HOUR_1  Store every 1 hour

SRG? returns n where n = 0 to 3

Store Size and Usage

This accesses the fixed size and the current usage of the stored measurement
store. The returned results are in samples and the ratio of the two will give the
relative store size used. (A sample may be either 1, 15 or 60 minutes duration).

SM8?
Returns:-

size usage size = 2048 Max size in samples
usage = O..... size  Usage in samples
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Detailed Store Use Query

This command returns store use information as lines. Fach line will contain

statistical information related to each used store entry. Unused stores will

produce no lines. This information corresponds to that found on the STORE

STATUS page.
SMC?

Returns:-

store-0,demo,yr,mnth,day, hr ,min,samples, resoln
store-1,demo,yr,mnth.day hr ,min,samples, resoln
store-2,demo,yr ,mnth.day hr min,samples, resoln

EGI
store == -8 t0 0
demo = 001
yr = 1970 to 2069
mnth = 1tc 12
day = 1toc 31
0 to 23

hr =

min = 0 to 60

samples = 1 {o 6000
resoln = 1, 15, 60

Store number

Demo (1) or Test (0) period
Start vear

Start month

Start day

Start hours

Start minutes

No. of samples in test period
Resolution 1n minutes

An example of returned data is:

0, 0, 1890, 1,
-1, 0, 1990, 1,
-2, 1, 1989, 12,
-3, 0, 1989, 12,
-4, 0, 1989, 11,
E0I

24,
10,
24,
5,
7,

10, 14, 2345,
23, b4, 980,
7, 45, 458,
7, 23, B61, 15
8, 12, 2187, &0

P
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Delete All SMG Stores
This command deletes all stored measurement and graphics (SMG) stores.

SMDA

Delete One SMG Store

This command deletes the selected stored measurement and graphics (SMG)
store.

SMDS n

n = =% to 0 Store number
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Stored Graphical Data Query

This command returns store sample data as a series of records, one for each
sample, for store n. This could return as much as 6000 lines of information.

SMD? n n= -9t 0 Store number

Returns:-

gl-data,.g2-date.g3-data,g4-data,g5-data, “alarm-bits 17, “alarm-bits 27,
“alarm-bits 37
gl-data.g2-daia.g3-data,gé-data g5-data, “alarm-bits 17, “alarm-bits 27,
“alarm-bits 37
g1-data,g2-data ,g8-data,gf-data,g5-data, “alarm-bits 17, “alarm-bits 27,
“alarm-bits 37

E0I
gl-data = XE+Y Bit error count in ! sample
g2-data = XE+Y Code error count in 1 sample
g3-data = XE+Y Frame error count in 1 sample
g4-data = XE+Y CRC error count in 1 sample
g5-data = XE+Y REBE error count in 1 sample
“alarm-bits 17 = 8 characters 1 or § Alarms for that sample
“glarm-bits 2” = 8 characters 1t or ¢ Alarms for that sample
“alarm-bits 87 = 8 characters 1 or 0 Alarms for that sample

Note: In the alarm bit strings, 1 indicates that the alarm was present. From
left to right the alarms are:

Alarm bits 1: Power Loss, Signal Loss, AIS, Frame Loss, CRC Mframe Loss,
CAS Mframe Loss, Pattern Loss and Octet Loss.

N.B. Frame loss is the OR of bearer frame loss and sub rate frame loss for the
sub rate application (where fitted).

Alarm bits 2: COFA, Pattern Slip, M.2100 In Service RX-ES, RX-5ES,
RX-UAS, TX-ES, TX-SES, TX-UAS.
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Alarm bits 3: M.2100 Out Of Service RX-ES, RX-SES, RX-UAS, (unuseé)

M.2120 In Service RX-TR1 Report, Tx-TR2 Report.

An example of returned data for an 8-sample period is:

0E+0,
1E+0,
4E+1,
CE+0,
OE+0,
8E+8,
0E+0C,
0E+0,
E0I
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QE+0,
CE+0,
BE+2,
OE+0,
CE+0,
BE+E,
OE+0,
0E+0,

OE+0,
OE+0O,
QE+C,
CE+0Q,
CE+0,
CE+O,
OE+0,
0E+0,

OE~+{,
OE+0,
OE+0,
OE+0,
QOE+0,
QE+0,
CE+0,
QE+0,

O0E+0,
QE+0,
OE+0,
CE+0,
OE+0,
QE+0,
CE+0,
0E+0,

"00000000",
"00000000%,
"g0010000",
"0000000C",
"ooooooco™,
1011000007,
1000000007,
100000000",

"Q00060o00",
#00000000",
*00010000",
"00000000",
000000007,
"01100000",
000000007,
"00000000",

"06000000"
"Q0000000"
"g0010000"
"0000000"
0000000"
"01100000"
*0000000"
HO000000"




Stored Graphical Data in Compressed Form Query

This command returns store sample data for the specified store in a more
compressed form than that of the SMD? command. Fach output line is
prepended by an integer repeat counter. Since for live data a lot of the samples
will be zero, the data size will be very much compressed. It is up to the
controller to interpret the data back to its uncompressed form.

SMZ? n n= ~8to0 Store number

Returns:-

nl,ql-data,g2-data,g3-date,g4-data,g5-data, “alarm-bits 17, “alarm-bits 27,
“alarm-bits §”

ng,g1-date,g2-data,g3-data ,g4-data,gb-data, “alarm-bits 17, “alarm-bits 27,
“alarm-bits 37

nd,g1-data,g2-data,g3-data ,g4-data,g5-data, “alarm-bits 17, “alarm-bits 27,
“alarm-bits 3"

EQZ
nlng = 1 to 6000 Number of repeated results
gi-data = XE+4Y Bit error count in I sample
gi-data = XE+Y Code error count in 1 sample
g3-data = XE+Y Frame error count in 1 sample
g4-deta = XE+Y CRC error count in 1 sample
gi-date = XE+Y REBE error count in 1 sample
“alarm-bits 17 = 8 characters 1 or 0 Alarms for that sample
“glarm-bits 2”7 = § characters £ or 0 Alarms for that sample
“alarm-bits 37 = 8 characters 1 or O Alarms for that sample

Note: In the alarm bit strings, 1 indicates that the alarm was present. From
left to right the alarms are:

Alarm bits 1: Power Loss, Signal Loss, AIS, Frame Loss, CRC Mframe Loss,
CAS Mframe Loss, Pattern Loss and Octet Loss
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N.B. Frame loss is the OR of bearer frame loss and sub rate frame loss for the

sub rate application (where fitted).

Alarm bits 2: COFA, Pattern Slip, M.2100 In Service RX-ES, RX-SES,

RX-UAS, TX-ES, TX-SES, TX-UAS.

Alarm bits 3: M.2100 Out Of Service RX-ES, RX-SES, RX-UAS, {unused),
M.2120 In Service RX-TR1 Report, Tx-TR2 Report.

An example of returned data is (cf SMD? example):

s OE+Q, OE+0, OE+0, OE+0, QE+0,
» 1E+0, OQE+0, GE+0, OE+0, OE+0,
» 4BE+1, BE+2, OE+C, OE+0, OE+0,
» OE+0, OE+0, OE+0, OE+0, OE+0,
» SE+8, BE+E, OE+0, OQE+D, OE+0,
2, 0E+0, OE+0, OE+0, OE+0, QE+0,
EOI

A e R
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"Q00CC000",
1080000007,
"00010000",
*00000000",
"01100000"7,
*00000000",

"00000000",
00000000",
"00010000",
“00000000",
“01160000",
"00000000",

0000000 C"
"000C0000"
00010000
'""00000000"
"01100000"
00000000




Stored Application Mode Query

Queries the application for the instrument for the particular store reguested.
The response corresponds with the APP command.

SAPP? # n= -8tol Store number

Returns:- m where m = 1 to 12

Stored Interface Type Query

Queries the Tx and Rx hardwaze interface for the instrument for the particular
store requested. The response corresponds with the IFC command.

SIFC? n 1= -9to0 Store number

Returns:- m where m = 1 10 4

Stored Ternary Linecode Query

Queries the ternary linecode for the instrument for the particular store
requested. The response corresponds with the COD command.

SCOD? 7 n= =9 to 0 Store number

Returns:- m where m = 1 to 2

Stored Bearer Rate Query

Queries the sub rate bearer rate for the instrument for the particular store
requested. The response corresponds with the BRR command.

SBRR?n n= -9to 0 Store number

Returns:- m where m = 1 or 2

Stored Framing Type Query

Queries the framing type (2 Mb/s or 704 kb/s) for the instrument for the
particular store requested. The response corresponds with the FRM command.
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SFRM? n n= -9tc0 Store number

Returns:- m where m = 0 {0 4

Stored Pattern Type Query

Queries the pattern type for the instrument for the particular store requested.
The response corresponds with the PAT command.

SPAT? n n= -9to0 Store number

Returns:- m where m = 1 o 10

Stored PRBS Polarity Query

Queries PRBS polarity for the instrument for the particular store requested.
The response corresponds with the PPO command.

SPPO7 n= -91%0 0 Store number

Returns:- m where m = 1 or 2

Stored User Defined Word Pattern Query

Queries the user defined word pattern type for the instrument for the
particular store requested. The response corresponds with the PAU command.

SPAU? n n= ~9tol Store number

Returns:- “patt” where “patt” = 16 characters G or 1 or F

Stored Long User Word Number Query

Queries the iong user word number in use for the instrument for the particular
store requested. The response corresponds with the LUS command.

SLUST n n = ~81to 0 Store number

Returns:- m where m = 1 to 4
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Stored Sub Rate Circuit Number Query

Queries the sub rate circult number for the instrument for the particular store
requested. The response corresponds with the CCN command.

SCCH?n  n= -9tc0 Store number

Returns:- m where m = 1301 to 3804

Stored Tone Freguency Query

Queries the fixed tone frequency for the instrument for the particular store
requested. The response corresponds with the TFF command.

STFF?n n= -9to0 Store number

Returns:- m where m = 1 to 5

Stored User Defined Tone Freguency Query

Queries the user program tone frequency for the instrument for the particular
store requested. The response corresponds with the TFU command.

STFU?n n= -8to0 Store number

Returns:- m where m = 100 to 4000

Stored Tone Level Query

Queries the user program tone level for the instrument for the particular store
requested. The response corresponds with the TFL command.

STFLY " n= -9t00 Store number

Returns:- m where m = 0 {0 -556

Stored Receiver Multiple Timeslot Selection Query

Queries the receiver timeslot (2 Mb/s or 704 kb/s) selection of the instrument
for the particular store requested. This takes the ASTX selection of the
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receiver timeslots into account. The response corresponds with the RTM
command.

SRTM?n n= -8to0 Store number

Returns:- “mask” where “mask” = 10 or 31 characters 0 or 1

Stored Receiver Single Timeslot Query

Queries the receiver single timeslot of the instrument for the particular store
requested. The response corresponds with the RTS command.

SRTS? n n= =9to0 Store number

Returns:- m where m = 1 to 31

Stored Sub Rate Bearer Timeslot Query

Queries the sub rate 2 Mb/s timeslot for the particular store. The response
corresponds with the SRT command.

SSRT*n  n= -9to Store number

Returns:- m where m = 1 to 31

Stored Sub rate Channel Number

Queries the sub rate channel number for X.58 PTT-NL for a particular store.
The response is as for CCN?

SCCH?n  n= -8t00 Store number

Returns:- m where m = 1 to 1086

Stored Bit Error Result Query

This command requests one of the stored bit error results for the particular
store requested. The format of the result returned will depend upon the
selected result.
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SRSBT n,m

Returns:-

flag, oor,n

n= -8 toC Store number

m= 1orEC Error count
2 or EFS Error free seconds
3orER Average error ratio

5 or PCEFS % Error free seconds

flag = Oor 1
oor = 1
n = 0to B99869
n = 1.000E+6 to 9.999E+98
n = 0to 1.000E+00
0.00000 to 100.00000

Stored Code Error Result Query

Validity Flag
Inrange

EC, EFS < 1000000
EC, EFS > 1600000
ER result

PCEFS

This command requests one of the stored code error results for the particular
store requested. The format of the result returned will depend upon the

selected result.

SRSC? n,m

Returns:-

flag,oor,n

nm= -8 $00 Store number

m = 1or EC Error count
2 or EFS Error free seconds
3or ER Average error ratic

5 or PCEFS % Error free seconds

flag = Oor 1

oor = 1
n = 0 to 999899
n = 1.000E+6 to ¢.909E+99
n= G.0to 1.000E+Q0

Stored Frame Error Result Query

Validity Flag

Inrange

EC, EFS, PCEFS < 1000000
EC, EFS, PCEFS > 1000000
ER

This command requests one of the stored frame error results for the particular
store requested. The format of the result returned will depend upon the

selected result.
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SRFE? n,m n= -9ta0 Store nummber
m = 1orBEC Error count
2 or EFS Error free seconds
3orER Average error ratio
5 or PCEFS % Error free seconds
Returns:-
flag,oor,n flag= Oor 1 Validity Flag
oor = 1 Inrange
n = 0 ic 999999 EC. EFS, PCEFS < 10060000
n = 1.000E+6 to §.399E+99 EC, EFS, PCESF > 1000000
7= 0.0tc 1.000E+C0 ER

Stored CRC Error Result Query

This command requests one of the stored CRC error results for the particular
store requested. The format of the result returned will depend upon the
selected result.

SRCR? n,m n= ~t00 Store number
m = 1or EC Error count
2 or EFS Error free seconds
3 or ER Average error ratio
5 or PCEFS % Error free seconds
Returas:-
flag,oor.n flag = Oori Validity Flag
‘ gor = 1 Inrange
n = 0 to 999999 EC, EFS, PCEFS <« 1000000
n = 1.000E+6 to 9.999E+99 EC, EFS, PCESF > 1000000
n = 0.0tc 1.C00E+C0 ER

Stored REBE Error Result Query

This command requests one of the stored REBE error results for the particular
store requested. The format of the result returned will depend upon the
selected result.
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SRRE? n,m n= -8to0 Store number
m = 1or EC Error count
2 or EFS Error free seconds
3 or ER Average error ratio
5 or PCEFS % Error free seconds
Returns:-
flag,oor,n flag= 0ori Validity Flag
oor = 1 Inrange
n = 0 to 590999 EC, EFS, PCEFS < 10006000
n = 1.000E+6 o 9.999E+98 EC, EFS, PCESF > 1000000
n = 0.0 to 1.000E+00 ER

Stored Bit Analysis Measurement Parameters Query

This command requests the conditions under which the stored bit analysis
results were made, whether the measurements were performed with fixed or
programmed thresholds and whether the bit measurement was standard or
annex-D.

SRAT? n n= -9t0 Store number

Returns:-

Dort Validity Flag

1 inrange

i Standard measurement using fixed thresholds
2 Standard measurement using user thresholds
3
4

]

flag,00r,n flag
oor

Annex-D measurement using fixed thresholds
Annex-D measurement using user thresholds

B

I 3833

Stored Bit Analysis Result Query

This command requests one of the stored bit analysis results for the particular
store requested. The format of the result returned will depend upon the
selected result.
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SREBAT n,m

Returns:-

flag,oor,n

=
H

flag

aor

-8t0 0

1 or UAS

2 or PCUAY
3 or ES

4 or PCES
& or SES

6 or PCSES
T or DM

8 or PCDH
9 or LTEER

= Qortl
= 1

3]

il

0 to 999598999

Store number

Unavailable seconds

% Unavailable seconds

(5.821 error seconds

(.821 % error seconds

(G.821 severely error seconds
.821 % severely error seconds
Degraded mimutes

% Degraded minutes

Long Term Mear Error Ratio

Validity Flag
Inrange

LTMER result

Stored Frame Analysis Result Query

This command requests one of the stored frame analysis results for the
particular store requested. The format of the result returned will depend upon

the selected result.

SRFA? n,m

Returns:-

n
m

1

-8 to 0

1 or UAS

2 or PCUAV
3or ES

4 or PCES
5 or SES

6 or PCSES
7 or DM

8 or PCDM
9 or LTMER
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Store number

Unavailable seconds

% Unavailable seconds

G.821 error seconds

G.821 % error seconds

(G821 severely error seconds
(G.821 % severely error seconds
Degraded minutes

% Degraded minutes

Long Term Mean Error Ratio

Seconds, minutes resulis
0.00000 to 100.00000  Percentage result
0.0 to 1.000E+00




flag,oor,n flag = Cort Validity Flag
oor = 1 Inrange
n = 0 to 999999999 Seconds, minutes results
n = 0.00000 to 100.00000  Percentage result
n = 0.0to 1.000E+00 LTMER result

Stored CRC Analysis Resuit Query

This command requests one of the stored CRC analysis results for the
particular store requested. The format of the result returned will depend upon

the selected result.

SRCA? n,m n= -91to0 Store number
m = 1 or UG4S Unavailable seconds
2 or PCUAV % Unavailable seconds
3 or ES G.821 error seconds
4 or PCES G.821 % exror seconds
E or SES (3.821 severely error seconds
6 or PCSES (3.821 % severely error seconds
7 or DM Degraded minutes
8 or PCDM % Degraded minutes
9 or LTMER Long Term Mean Error Ratio
Returns:-
flag,oor,n flag = Oort Validity Flag
oor — 1 Inrange
n = 0 to 995999099 Seconds, minutes results
n = 0.00000 to 100.00000 Percentage resuit
n = 0.0to 1.000E+00 LTMER result

Stored REBE Analysis Resuilt Query

This command requests one of the stored REBE analysis results for the
particular store requested. The format of the result returned will depend upon

the selected result.
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SRRAT n n= -9to0 Store number

1 or UAS Unavailable seconds

2 or PCUAY % Unavailable seconds

3 or ES (5.821 error seconds

4 or PCES (G.821 % error seconds

B or SES (3.821 severely error seconds

& or PCSES G.821 % severely error seconds
7 or D¥ Degraded minutes

8 or PCDM % Degraded minutes
9 or LTMER Long Term Mean Error Ratio

Returns:-

flag,oor,n flag = Qori
oor = 1
n = 0 to 999999909
n = 0.00000 to 100

Validity Flag
Inrange

Seconds, minutes resuits
.00000  Percentage result

n = 0.0to 1,000E+00 LTMER result

Stored Alarm Seconds Result Query

This command requests one of the stored alarm seconds results for the

particular store requested.

SALR? n,m n= ~21i00

m 1 or POWER
2 or SIGNAL
3 or AIS
4 or FRAME
5 or CRCMFM
6 or CASMFM
T or PATTERN
8 or OCTET
9 or REMOTE
10 or RMTMFY
1% or SUBFRAME
12 or SUBREMOTE

Returns:-
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Power loss

Signal loss

AlS

Frame loss

CRC Mframe loss
CAS Mframe loss
Pattern sync loss
Octet loss (codirectional)
Remote alarm
Remote Miframe alarm
Sub rate frame loss
Sub rate remote alarm




flag,o0r,n flag= 0or1 Validity Flag
vor = 1 Inrange
n = 0 to §99999999 Seconds results

Stored Elapsed Time Result Query

This command requests the stored elapsed time result for the particular store
requested.

SELP? » n= -9t 0 Store number
Returns:-
flag,dd ,hk ,mm, ss flag= 0oori Validity Flag
dd = 0 to 99 Days
hh — 0 to 23 Hours
mm = 0 to 58 Minutes
ss = 0 to b9 Seconds

Stored M.2100 results query

Queries a particular store for the M.2100 results.

SK2100? n,path,meas, result n=path— ~9tc0 Store number

1 or RX Receive path

TEAS = 9 or TX Transmit path

result — 1 or IS In service
2 or 008 Out of service
1 or ES Errored seconds
2 or SES Severely errored seconds
3 or UAS Unavailable seconds

The response corresponds to the M2100? command.
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Stored M.2110 pass/fail query

Queries a particular store for the M.2110 results.

S¥21107 n,m n= =9{00 Store number
m = 1 or DAY One day result
2 or WEEK Seven day result

The response corresponds to the M21107 command.

Stored M.2120 report count guery

Queries a store for the particular M.2120 TR1 (15-minute) and TR2 (24-hour)
reports. The response corresponds to the M21207 command. The syntax is:

SM21007 n,duration,path  n = duration -9 to ¢ Store number
= 1 or TR 15 minute duration
2 or TR2 24 hour duration
path = i orRY Receive path
2 or TX Transmit path

Stored Slip (estimated) Resudt Query

This command requests the slip result for the particular store requested

SRSP? n,m n = -9t 0 Store number
m = 1or NEGATIVE Negative result
2 or POSITIVE  Positive result
Returns:-
flag,oor,n flag = 0or 1 Validity Flag
vor = Oto 2 0: Underrange, 1: Inrange, 2: Overrange
n = 0 to 9999999 {estimated) slip count
n =
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Stored (peak) Wander Result Query

This command requests the wander result for the particular store requested

SRWD? n,m n= -8 1to0 Store number
m = 1 or NEGATIVE Negative result
2 or PUSITIVE Positive result

i

Returns:-
flag,oor,n flag = Qori Validity Flag
oor = 0102 0: Underrange, 1: Inrange, 2: Overrange
n = O to 9999999 Peak wander
n =
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Default Conditions

The following settings are used for the instrument following backup RAM
failure. The RST command and RCL 0 command reset the instrument to these
conditions (except remote control and system defaults).
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Systern: (Unaffected by RCL 8)

Transceiver Settings:

Frame Simulation:

Timeslot Access:

SRQ mask register
Status Registers A and B
Ready Register

Error register

Alarm mask register

Key register

Application
Interface
Linecode

Octet Timing
Binary Clock Tx
Binary Clock Rx
Frame

Through Mode

TX Clock Source

Pattern

Tx/Rx Multiple Timeslot
Tx/Rx Single Timeslot
Receive Timeslot

Alarm Generation

Error Add

Sub-rate Bearer Rate
Sub-rate Channel Number
Sub-rate Desclected Octets

Test
Error Mode

Drop & Insert
Insert To
Drop From
Speaker

Remoie Control

ERR

LCL*, RDY

RAC, ASC, STC, LQE
0

0

0

2 Mb/s
TERNARY
HIDB3

ON

Positive Edge
Negative Edge
CAS MFM (2 Mb/s)
or ON (704 kb/s)
OFF
INTERNAL
251 PRBS
T/8-1 Only

1

AS PER TX
OFF

BIT SINGLE

2 Mb/s

i

11111111

FAS Word
Burst (1 Error)

Datacom Channel
Timeslot-1 (Off)
Tirmeslot-1

Off

9-117




2 Mb/s Timeslot-0& 16 Bits:

704 kb/s Timeslot-0 Bits:

Results Control:

RS-232 Port:**

Printer:**
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Si Non-CRC4

Si E-bits

Sa Bits

CAS MFM Bits 5,7,8
CAS MFM ABCD Bits

Si Bits

Sa Bits

CAS MFM Bits 57,8
CAS MFM ABCD Bits
CAS MFM Service Fm-13
CAS MFM Service Fm-15

Result

Display {Timeslot Monitor}
Test Period

Test Period (Preset)

Test Period (Single-User)
Storage

Sub-rate Monitor

RS-232
Connection
Xon/Xoff
Enqg/Ack

Speed

Parity

Stop Bits
{HP-IB Address

Protocol
Speed

Stop Bits
Print Style

((137

“1 197
“1111%”
“1 1 1?3
“{]101”

“1”
“11111”
“}‘EI”
“0101”
“111111117
“111111117

BER Measurements
Data T/8-1

Manual

15 mins

30 mins

Off

Data Octet 1

COMPUTER CONTROL
HARDWIRED

RX & TX

OFF

9600bd

oDD

1

5)

XON-XOFF
9600bd

1

Compress




Analysis Control:

Analysis Type

(3.821 Standard

Threshold Type Fixed

SES Thrhid - Bit 1E-3

SES Thrhid - Frame 1E-3

SES Thrhld - CRC 128 in 1000

SES Thrhld - REBE 128 in 1000

Deg Min Thrhid - Bit 1E-8

Deg Min Thrhid - Frame 1E-6

Deg Min Thrhld - CRC 32 in 1000

Deg Min Thrhld - REBE 32 in 1000
Other Functions:

Stored Setting Number 0

Stored Setting Lock ON

Deselected Timeslots PRBS 25-1

Beep On Error OFF

Keyboard Lock OFTF

Real Time Clock Mode RUN

Self-test Function ALL

* This default only after power on.

** These settings unaffected by RST or RCL 0 but are set to these values
following non-volatile memory failure.
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Status Registers

STATUS REGISTER A

This register is accessed by the STA? command and contains a 16 bit word
describing the instrument’s status. Nine of the sixteen bits are defined by the
document HP practice for common capabilities of 8 August 1983, while the
other seven are instrument dependent (indicated below). Fach bit is 2 latched
record of an event (not an instantaneous reading). The cause of setting and
method of clearing is described below :-

Bit 6 RQC:

Bit 1 PWR :

Bit 2 FPS :

Bit 3 LCL :

Bit 4 RDY :

DBI15 | DB14|DB13 DB12 | DB11|DB10! DB9 | DBS

0 | SMG | DAT | TIP ¢ | SCA [ALC|EOT

DET | DB6| DB5 | DB4 | DB3 | DB2| DB1 | DBO
MSG [RQS|ERR |[RDY{LCL | FPS [PWR |RQC

For compatibility with “common capabilities”. Not used in this
instrument. Always ‘0’

For compatibility with “common capabilities”. The instrument
is about to power down or the battery {where fitted) is in a low
state of charge.

Front panel service request. A front panel key has been pressed.
Cleared by KEY?, RST or CLR or the meta messages $DCL,
$SDC (HP-IB) or (break) (RS-232).

Local operation. This is set when the power has just been
cycled. Cleared by STA?, STB?, CLR or RST or the meta
messages $DCL, $5DC (HP-IB) or {break) {RS-232).

"This bit is 2 direct reflection of the DRO bit (bit 3) of the ready
register. (See RDY? and the ready register).
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Bit 3 ERR. :

Bit 6 RQS :

Bit T MSG :

Bit 8 *EOT :

Bit $ *ALC :

Bit 10 *SCA -

Error. A remote controi or self-test erzor of some description has
occurred {see ERR? command and Error Code listing for further
information). Cleared by ERR?, CLR or RST or the meta
messages $DCL, $SDC (HP-IB) or (break)} (RS-232). Scme
errors, such as ROM checksum, will not go away until the ROM
is changed.

Service requested. This bit is primarily intended for instruments
fitted with HP-IB and is set if an SRQ is generated. In
instruments running under R5-232 remote control the bit will
still behave as described under the RQS command. Cleared by
STB?, RST, CLR or the meta messages $DCL, $8DC and serial
poll (HP-IB} or (break) (RS-232).

For compatibility with “commeon capabilities”. There is an
ASCI string in the display area or the instrument has something
to say. Not used in this instrument - always reads as (.

End of testing. This bit is set when the instrument reaches the
end of its test period, whether it is manual or single. NOTE:
There may be a delay of up to 200ms between the actual end of
the test period and this bit being set cleared at the start of any
test period by STR or by RST, CLR or the meta messages
$DCL, $SDC (HP-IB;} or (break) {RS-232) or any query
command requesting measurernent results. This bit can be used
to determine when it is safe to send configuration commands
which may be locked ocut due to testing.

Alarm change. This is set when any of the alarms in the alarm
status register change and the corresponding bit in the alarm
mask register is enabled, (see ALM? and AMR). Cleared by
ALM?, RST or CLR or the meta messages $DCL, $SDC
(HP-IB) or (break) (RS-232).

Scan Trouble detected. Set when the trouble scan has found an
error in one of the five basic telecom error sources; bit, code,
frame, ¢rc or rebe or a status alarm was active. This is similar
in scope to the latching of relevant alarm status register bit
during testing. Cleared by STR, RST, CLR or the meta
messages $DCL, $SDC (HP-IB) or (break) (RS-232).
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Bit 12 *TIP : Test in progress. This bit is set on receipt of a STR command to
indicate that the instrument has started testing and no further
configuration commands will be accepted. There may be a delay
of up to 200ms between this bit being set and the actual start of
testing. (The ready register OST bit can be used to determine
when the instrument’s counters are actually counting). Cleared
at the end of any test period by STP or by RST. This bit can be
used to determine when it is safe to send configuration
commands and when end of test results are available.

Bit 13 *DAT Datacom application. This bit is set if, when the datacom lid
option is fitted, the instrument is in datacom application mode.

Bit 14 *SMG : Busy downleading information into its SMG store. Stored
meagsurement information can only be accessed when this bit is
clear.

Bit 150 : Zero. This is included to be compatible with “common

capabilities” and is used to ensure a positive number for STAY
response ir 16 bit computers.

* = Instrument dependent status bits

Each of the bits in this register (excluding bit 6) can give rise to a change

of state of bit 6 (RQS) and hence in the case of instruments with HP-IB
capability, can generate an SRQ dependent upon the state of the SRQ mask
setting. The RQS command is used to set the SRQ mask which has bits
identical to that in status register A. An SRQ, and hence a change of state of
the RQS bit, is generated on the positive edge os any bit in status register A
if the corresponding bit in the SRQ mask is set. If the function is disabled by
the RQS OFF command, any positive transitions of a source with its mask bit
enabled will be caught and SRQ’d when the RQS ON command is sent.
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STATUS REGISTER B

This register is accessed by the STB? command (or a serial poll in the case of
HP-IB) and contains an 8 bit word describing the important instrument status
information. Each bit is a latched record of an event {not an instantaneous
reading). The causes of setting and method of clearing are described below:-

DB7

DBé

DB5

DB4

DB3

DB2

DB1

DBo

0

RQS

ERR

RDY

LCL

FPS

ALC

EOT

Bit 0 *EOT :

End of testing. This bit is set when the instrument reaches the

end of its test period, whether it be manual or single. NOTE:
There may be a delay (can be in the order of hundreds of ms)
between the actual end of the test period and this bit being set
cleared at the start of any test period by STR or by RST, CLR
or the meta messages $DCL, $SDC (HP-IB) or (break) (RS-232)
or any query command requesting measurement results. This bit
can be used to determine when it is safe to send configuration
commands which may be locked out due to testing.

Bit 1 ALC :

Alarm change. This is set when any of the alarms in the alarm

status register change and the corresponding bit in the alarm
mask register is enabled, (see ALM? and AMR)}. Cleared by
ALM?7?, RST or CLR or the meta messages $DCL, $SDC
(HP-IB} or (break) (RS-232).

Bit 2 FPS :

Front panel service request. A front panel key has been pressed.

Cleared by KEY?, RST or CLR or the meta messages $DCL,
$SDC (HP-1B) or (break) (RS-232).

Bit 3 LCL :

Local operation. This is set when the power has been cycled.

Cleared by STA?, STB?, CLR or RST or the meta messages
$DCL, $5DC (HP-1B) or (break) (RS-232).

Bit 4 RDY :

This bit is a direct reflection of the DRO bit (bit 3) of the ready

register. (See RDY? and the ready register).
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Bit 5 ERR : Error. A remote control or self-test error of some description has
occurred {(see ERR? command and Error Code listing for further
information). Cleared by ERR?, CLR or RST or the meta
messages $DCL, $8DC (HP-IB) or (break) (RS-232). Some
errors, such as ROM checksum, will not go away until the ROM
is changed.

Bit 6 RQS : Service requested. This bit is primarily intended for instruments
fitted with HP-IB and is set if an SRQ) is generated. In
instruments running under R5-232 remote control the bit wiill
still behave as described under the RQS cornmand. Cleared by
STB?, RST, CLR or the meta messages $DCL, $SDC and serial
poll (HP-IB) or (break) {RS-232).
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READY REGISTER

This register is accessed using the RDY? command. The ready register is a
byte with binary weighted bits assigned as follows :-

DBT|DB6 |DB5 | DB4| bB3 | DB2 | DBY | DBO
0 |LQE|STC|ASC|DRO | AOC | OST |RAC

Bit 0 RAC : Ready to accept new command. This bit is included for
“common capabilities” and is not used in this instrument. This
bit will always appear set,

Bit 1 OST : Operation started, this bit is set when the instrument starts
testing and reset when it has stopped. The flag reflects the
actual start of measurement timing but it is not an indication of
when results are available or when configuration commands are
permitted (see status-A EOT or TIP flags).

Bit 2 AOC: All operations complete. This bit is included for common
capabilities and is not used in this instrument. This bit will
always appear clear.

Bit 3 DRO : Data ready for output. This bit is set while a command is
outputiing data on reply to a query command and is included
for common capabilities but has no real use in this instrument.
However, the RDY bit in status registers A and B directly follow
this bit and a positive transition of the former will generate an
SRQ (HP-IB) and change of state of status A RQS bit if its
mask is enabled. On reads of these registers this bit will always

appear set.

Bit 4 ASC : Auto-setup complete. This bit is cleared following a request for
auto-setup, and set on completion of that setup.

Bit 5 STC : Self-Test complete. This bit is cleared following a request for self
test, and set on test complete.

Bit 6 LQE : Logging (Printer) Queue Empty. This bit is clear while there is

data present in the instrument’s internal printer output buffer
and set when this buffer is empty. NOTE: No account is taken
of buffering within an external printing device.
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ALARM REGISTER

This register is accessed by the ALM? command. The format shown below for
the alarm register also applies to the alarm change register, the alarm history
register and the alarm mask register. A “1” in a bit position indicates that the
specified condition is prevailing. If a given alarm condition changes and the

. corresponding bit in the Alarm Mask Register (see AMR) is a “1”, then the
Alarm Change (ALC) bit will be set in Status Registers A & B. Note that for
instruments fitted with and under HP-IB control this may generate an SRQ
(and set status A RQS) if the ALC bit in the RQS mask register (see RQS) is 2
“1”. The execution of this command clears the ALC bits in status registers A

and B.

Bit 0 3GL :

Bit 1 AIS :

Bit 2 FML :

Bit 3 CRC :

Bit 4 CAS :

Bit 5 PAT .

DB15|DB14{DB13 | DB12 | DB11 | DB18 | BBY9 | DBS

¢ | RDI | SRM | SFM | UAV | PWL |RFM | REM

DB7 | DB6;DB5 | DB4; DB3 | DB2 |DB1|DBO

OCT |ERR | PAT { CAS | CRC |FML | AIS | SGL

Signal loss. Set when no signal is present at the selected input
port.

Alarm Indication Signal. Set when a signal corresponding to an
alarm indication signal is present at the selected input port.

Frame loss. Set when frame sync is lost while framing is selected
at 2 Mb/s or 704 kb/s (where fitted). Clear outwith this
criterion.

CRC Multiframe loss. Set when CRC multiframe sync is lost
while 2 Mb/s CRC4 framing is selected. Clear outwith this
criterion.

CAS Multiframe loss. Set when CAS multiframe sync is lost
while 2 Mb/s CAS frame type is selected or 704 kb/s framing is
selected. Clear outwith this criterion.

Pattern loss. Set when pattern loss occurs for any application
with the receiver pattern set to other than live data. Clear
outwith this criterion.
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Bit 6 ERR.: Errors detected. Set if any basic error in context {bit, code,
frame, CRC, REBE) has occurred in the last 100ms.

Bit 7 OCT : Octet loss. Set if octet loss occurs while receiving a 64 kb/s
codirectional mput signal. Clear outwith this criterion.

Bit 8§ REM : Remote alarm. Set when remote alarm is detected for any 2
Mb/s or 704 kb /s frame type. Clear cutwith this criterion.

Bit 9 RFM : Remote multiframe alarm. Set when remote multiframe alarm is
detected for any 2 Mb/s CCS frame type or for 704 kb/s
framing. Clear outwith this criterion.

Bit 10 PWL : Power Loses. This history flag is set if the power has failed
during the last or current test period. Cleared at the start of the
next test period.

Bit 11 UAV : Unavailability. This flag is set during testing if the system under
test is deemed unavailable for any one of bit, frame, crc or rebe
availability measurements (where applicable}. The systemn under
test is deemed available at the start of testing and the flag
remains. as history at the end of testing.

Bit 12 SFM : Sub-rate frame loss. Set when sub-rate frame sync is lost during
sub rate operation. Clear at all other times.

Bit 13 SRM : Sub rate remote alarm. Set when a distant/remote alarm is
detected for sub rate structures X .50 div 2, X.50 div 3, and X.58
CCITT for application sub rate (where fitted).Clear at all other
times.

Bit 14 RDI: RX data inverted. Set when pattern sync is gained with 2 PRBS
of the opposite polarity to that selected. Clear at all other
times. Does not apply to subrate PRBS patterns.

Notes:

{a) UAV bit only changes during test periods, it has no meaning otherwise
other than as a measurement result during and after testing.

(b} Bits 0-12 are direct reflections of the corresponding front panel leds where
fitted.

(¢) The PWL bit will be set if power fails during a test interval. It will be
reset upon starting of the next test.
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HP-IB Operation

The standard T1 and Datacom Testers are provided with RS-232 printer
output and remote control.

The special option HO2 instruments are provided with Hewlett-Packard
Interface Bus (HP-IB) printer output and remote control.

This section covers the additional information required for HP-IB operation.

The printing and control information, including commands, apply to both
RS-232 and HP-IB. The variations in setting up the instrument for HP-IB
operation are given in this section.

HP-IB Provides a parallel interface which allows the instrument to be
incorporated into a system by the connection of other devices, for example :
a Personal Computer or a Printer. Such a system allows great flexibility in
communicating and controlling data.

The performance of the instrument may be extended by storing a greater
number of test set-ups in the controller (or on disc) and loading them into the
instrument as required. Similarly a greater number of results may be returned
to the controller or printer for later analysis.

If long distance communication is required, suitable HP-IB Extenders are
available. HP-IB Extenders are connected within the test system at both ends
of the communication link.

Connecting to the HP-IB

The following points should be considered when connecting the instrument to
the HP-1B :

» Operating distances

» Communication with the system controller
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Operating Distances

To achieve interface design performance standards, restrictions are placed on
the HP-IB system cable lengths. These restrictions allow the bus interface to
majntain correct line voltage levels and timing relationships.

When connecting an HP-IB system the following rules should be observed :-

1. The total length of HP-IB cable must not exceed 2 meters (6 feet) X the
number of devices in the system.

2. The total length of HP-IB cable, used to interconnect all devices in the
system, must not exceed 20 meters (65 feet).

Hewlett-Packard Interface Bus Connector

A standard HP-IB connector is provided on the instrument rear panel. The
connections and HP-IB logic levels are shown in the following figure. The
Mating connector part number is HP 1251-0293 or Amphenol 57-30240.
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SIGNAL COMMON |

SIGNAL COMMON TWISTED WITH PIN 11
SIGNAL COMMON TWISTED WITH PIN 10
SIGNAL COMMON TWISTED WITH PIN 9
SIGNAL COMMON TWISTED WITH PIN 8
SIGNAL COMMON TWISTED WETH PIN 7
SIGNAL COMMON TWISTED WITH PIN &
REN

0108

D107

0106

D105 |

TYPE 57 MICRORIBBON CONECTOR

© /EE@EMEE@I@@E\ ®
EEEREEEEREES

SHIELD
ATN
SRQ
|FC
NDAC
NAFD
DAV
EO)
DI04
D103
DiD2

I DIOY

Figure 9-1. HP-IB Connections and Logic Levels

Suitable Cables

The instrument may be connected to the HP-IB with one of the following

HP-1B cables.

Table 9-2. HP-IB Interconnecting Cables

Length Accessory Number
1 meter 10833A
2 meters 108338
4 meters 108335C
0.5 meter 10833D
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Connection Over Greater Distances

Operating distances can be increased by using HP-IB Extenders, HP 37204A or
HP 37201A:

Up to 1250 meters use HP 37204 A.
Over 1250 meters use two HP 37201A and two suitable Modems.

Setting Up for Printing or Controlling

A printout of alarms, results and instrument settings may be obtained by
connecting a printer to the HP-IB connector and selecting the TALK ONLY
mode of operation.

Instrument /system control may be obtained by connecting a controller to the
HP-IB connector and selecting the ADDRESSABLE mode of operation.

To Print using Talk Only

Press
Select
Highlight HP-IB MODE

Select

Use the information in the Operating and Calibration Manual, chapter 6,
Printing Results to set the instrument for the type of print you want.

To Control the Instrument Remotely

Communication with the System Controller

Fach device in the system must have a unique address to allow the controller
to access it individually. The address is selectable from the instrument front
panei.
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HP-IB Address Selection
To select the HP-IB address:

Press
Select

Highlight HP-IB MODE
Select | “

Highlight ADDRES
Select a “system unique” address in the range 1 to 30

To Return o Local Operation
There are two alternative methods of returning to local operation from remote:
By sending the LCL command

By selecting (aux), RETURN TO 1

Status Reporting

The instruments contains 5 Registers which can be interrogated for status
information. Two Status registers, A and B, Alarm register, Ready register and
Error register.

To determine the current status of the instrument you must interrogate the
Primary Status Byte register, Status register B. Three methods of interrogation
are possible via HP-IB but only one method is available via RS-232. The three
methods and the remote interface on which they are valid are listed below.

Method of Interrogation HP-IB RS-232
Poll using STB? YES YES
Repeated Serial Poll (SPOLL) YES NO
Poll using a Service Request interrupt rouiine YES NO
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Service Request Interrupt Routine

» Select the condition(s), under which you require the instrument to Request
Service by using the "RQS n" command.

w Specify the action to be taken when an interrupt is issued by using the
controller dependent ENABLE INTR and ON INTR (Basic) statements.

m Acquire the Primary Status Byte using the SPOLL (basic) statement.

The printer/ remote control display used for setting the HP-IB address, gives a
service request indication.

Poll Using STB?

m Select the condition(s), under which you require the instrument to Request
Service by using the "RQS n" commard.

® Enter a waiting loop and acquire the Primary Status Byte by using the
"STB?" command.

HP-IB Capability

SH1 {complete capability)

AH1 (complete capability)

T5 (Basic talker, serial poll, talk only mode, unaddress if MLA)
TEO (No extended talker capability)

L4 (Basic listener, unaddress if MTA)
LEO {No extended listener capability)
SR1 {Complete SRQ capability)

RL1 (Complete remote-local capability)
PPO (No parallel poll capability)

DC1 (Complete device clear capability)
DTO (No device trigger capability)

Co (No controller capability}
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HP-IB Universal Commands

m DEVICE CLEAR

s SELECTIVE DEVICE CLEAR

® INTERFACE CLEAR

= REMOTE ENABLE

n LOCAL

m LOCAL LOCKOUT

Device Clear and Selective Device Clear (SDC)

These commands are usually sent at the beginning of a program to reset the
HP-IB interface of the instrument to a known state without changing the panel
settings :

= All buffers flushed
w Stop asserting SRQ
m Service request mask set to ERR (32)

m Clear all errors

Clear status and key registers
m Ready register RAC bit set

Device Clear using an HP 200 series controller is : CLEAR 7 {Where 7 is the
Bus I/0 select code).

Selective Device Clear using an HP 200 series controller is : CLEAR 705
(Where 7 is the Bus I/O code and 05 is the device address).

Interface Clear (IFC)

This command clears the HP-IB interface and returns the instrument to the
listener idle state; it does not affect the parser or any of the internal buffers of
the instrument.

Instrument Clear command using an HP series 200 controller is : ABORT 7
(Where 7 is the Bus I/0 select code).
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Remote Enable (REN)

The Remote Enable command instructs the instrument to accept instruction
via the HP-IB. The instrument will accept commands while in local mode
only if they do not change the configuration of the instrument. When the
instrument receives the remote enable command, the front panel REMOTE
indicator comes on.

It is highly recommended that the instrument be put into the remote with local
lockout state (RWLS) when being controlled via the HP-IB. This will disable
the front panel LOCAL selection and guarantee that the system controller has
sole control of the instrument at all times. To do this the controller should
send the REN commard followed by the LLO command.

Wher in RWLS, selecting (aUx), RETURN TO
will cause bit 2 (FPS) of the status byte to be set, generating an SRQ if the
SRQ mask is enabled. It is then at the discretion of the controller whether to
return the instrument to local control or ignore the request.

Local (LCL)

The Instrument

selecting
LCL command £

Local command using an HP series 200 controller is : LOCAL 705 (Where 7 is
the Bus I/0 select code and 05 is the device address).

The Local command {LCL) overrides Local Lockout.
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Error Codes

Within this section are listed all the error codes for the instrument. They are
separated into common capability and instrument dependent, and are accessed
by the ERR? command.

Common Capability Errors

The error codes that appear under this section are the recommended

error numbers as defined in the document Reserved HP-IB Commands,
recommended practice for common capabilities. They are divided into three
sections, although there may be a few instrument dependent error codes
appearing under these sections also. They are indicated by an asterisk.

Parse Time Errors (Error codes -100 to -199)

The errors listed here occur during the parsing of remote commands.

~100 Command error {(Unknown command)

-101 Invalid character received

-110 Command header error

~111 Header delimiter error

-120 Numeric argument error

-121 Wrong data type (Numeric expected)

-122 Precision error; rounding occurred

-123 Numeric overfiow

-129 Missing numeric argument

-130 Non numeric argument error {mnemonic not recognized)
-131 Wrong data type {char expecied)

-132 Wrong data type {(string expected)

-133 Wrong data type (block type #A required}
-134 Data overflow : string or block too long
-135 Error in #H block

-139 Missing non numeric argument

~141 Command buffer overflow

«142 Too many arguments

-143 Argument delimiter error

-144 Invalid message unit delimiter

-150 Unexpected ECI

-151 CR found without following LF

-180% RS-232 Parity Brror

-161% R5-232 Framing Error

-162* RS8-232 UART Overrun Error

-163* RS-232 Internal Input Buffer Overrun Error

* = Instrument dependent error code.
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Execution Time Errors (Error codes -200 to -299)

These errors are caused at execution time of remote control commands.

~200
-201
-202
-203
-211
-212
~221
“222
-231
=232
-240
-241
-243
-250
-251
-252
=260

No ¢an do (generic execute error)

Not executable in Jocal mode

Settings lost due to RTL or PON
Trigger ignored

Legal command, but settings conflict
Argument out of range

Busy doing something else

Insufficient capability or configuration
Tnput buffer full or overfiow

Output buffer full or overflow
command provided through meta message only (HP-IB)}
Command not implemented

Command not executable while remote
Command illegal during testing
Coromand illegal when not testing
Commands In incorrect sequence
Reserved

Stored Measurement Results and Graphics Errors
(Error codes -410 to -499)

-410
-411
-4132
-413

Not allowed while SMG running
Requested BMG store out of range
Requested SMG store unused - no data
Requested SMG text result out of range

Option or Capability Errors (Error codes -600 to -699)

The error codes in this section are issued if a legal command is received,
but it cannot be executed due to insufficient capability or unsuitable option
configuration. They are all diagnosed by the remote control parser or executor.
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~600*
-601*
~602%
~603*
-604*
-607*
-808™
~509%
-§13%
-614*
-615%
-616*

Instrument has no timeslot access option fitted
Instrument has no 704 kb/s interfaces fitted
Instrument has no 8 Mb/s interfaces fitted
Instrument has no HP-IB interface fitted

Not running under battery power

Instrument has no accessory fitted

Cominand only permitted in RS-232 operation
Command only permitted in HP-IB operation
Sub rate option not fitted

Tones option not fitted

Enhanced M2100 option not fitted (see note below)
Relative frequency option not fitted

* = Instrument dependent error code.

Note: The following commands are dependent on option 210: TTY timed,
MPA, MPA?, 121107, 1.21207, M21107, M2120?, SM2110?, and SM21207

Self-Test Errors (Error codes 1 to 15999)

There is only one self-test error, which indicates that the instrument has failed
one of the tests specified in the TST command. No errors are reported by the
power-on tests. Test failure is indicated by a fail code. Fail codes are grouped
to indicate the test which has failed. More detailed information is supplied in

the service documentation.

Fail Code Group Test Test Number

1 to 1099 CPyU 1
2000 to 2999 Pattern 2
3000 to 3999 Frame 3
4000 to 4999 Line Code 4
5000 to 5999 Timeslot 5
6000 to 6999 Error Add 6
7000 to 7999 Frame Error 7
8000 to 8999 Alarms 8
9000 to 9999 Sigral 9
10000 to 10999 Bit 10
11000 to 11999 Clock Recovery 11
12000 t0 12999 Sub rate 12

8-138 Remote Control
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6

600 ohms audio interface selection, 3-30
64kb/s Tx, 2Mb/s Rx, test example,
3-13

A

Accessories Available, 6-3

Accessories Supplied, 6-3

ACCESSORY Port, 7-7

A/D performance,test example, 3-30

After Getting Started, 1-15

Alarm Change Status Query, ALCY,
9-92

Alarm Generation, ALG, 9-66

Alarm Generation, Exror Addition and
Frame Simulation Commands, 9-66

Alarm generation selection, 3-18

Alarm history example, 1-9

Alarm indication example, 1-9

Alarm Mask Register, AMR, 9-80

Alarm register, §-126

Alarms display, 4-2

Alarms display, current condifions, 4-2

Alarms display, durations, 4-4

Alarms display, history, 4-3

Alarm seconds display, 4-4

Alarm Seconds Result Query,ALR?,
9-86

Alarm Status Query, ALM?, 9-92

ALC? Alarm Change Status Query,
9-92

ALG,Alarm Generation, 9-66

ALM?T Alarm Status Query, 9-92

ALR?T Alarm Seconds Result Query,
9-86

Alternative printer, selecting output for,
5-4

AMR, Alarm Mask Register, 9-80

Analog signal testing, 3-32

Analogue measurement example, 3-34

Analysis Measurement Pararneters
Query, RAT?, §-84

Analysis Measurement Type, ANT, 9-78

Analysis threshold selection, 2-10, 2-11

Analysis Threshold Type, THT, 8-78

ANT Analysis Measurernent Type, 9-78

APP Application Mode, 9-29

Application Mode APP, §-29

Audible indication of errors, 2-22

Audio Source {Beep On Error},AUS,
947

AUS,Audio Source {Beep On Error),
9-47

Automatic setting of frame, code and
pattern, 2-3

Auto setup, 2-3

AUT Receiver Auto-Setup, 9-52

Background timeslot content, 2-12
Battery - Option B12, 7-3

BEA Sub rate burst error length, 9-67
Beep,BEEP, 9-56

BEEP Beep, 9-56

Index-1




Beep on error, 2-22

Before Getting Started, 1-1

BEL,Frame Simuiate Burst Error Length,
9-69

BEU Frame Simulate User Defined Burst
Length, 9-69

Binary clock/data phase selection, 2-16

Binary Interface Receive Clock
Phase, RCP, §-50

Binary Interface Transmit Clock
Phase, TCP, §-30

BIS testing, 3-41

Bit Analysis Result Query, RBA7, 9-84

Bit error display, 4-7

Bit Error Result Query, RSB7?, 9-81

Bit slips measurement, 3-71

BIT? Timeslot Monitor Query, 9-95

BRR,Sub Rate Bearer Rate, 9-31

Burst Error Start/Stop,BUS, ¢-69

BUS,Burst Error Start/Stop, 9-69

c

Calibration
cycle, 8-2
Self tests, telecom, 87
When to perform, 8-2
CAS Multiframe ABCD Bits Set-
Up,SAD, 9-80
CAS Multiframe Bits Set-Up,SMF, 9-60
CAS Multiframe Service Bits {704 kb/s)
Set-Up,S8V, 9-61
CCN,Sub Rate Channel Number, 9-37
CCS timeslot 16 /protocol analyzer
interface example, 3-51
Changing Battery Fuses, 7-5
Changing the Batteries, 7-4
Channel error performance test example,
3-11
Character Format - Printer/Remote
Control, 7-8

Index-2

Charging the Batteries {Option B12),
7-4

Clear,CLR, §8-22

Clock/data phase selection, binary, 2-16

Clock input, external, 7-7

Clock starting, 2-21

CLR,Clear, 9-22

Code error display, 4-7

Code Error Result Query,RSC?, 9-82

Coder offset measurement, 3-34

Codeword Into NFAS Frame Bit
Enable,SAH, 9-60

Codeword Into NFAS Frame Bit
Number, SAN, 9-59

COD,Ternary Linecode, §-30

COFA display, 4-11

COFA measurement, 3-71

COFA. Result Query,RCS?, 9-88

Commands, remote control, 9-21

Communication over the line under test,
2-23

Computer, operation from, 9-5

CON,Configuration, 9-23

Configuration, CON, 9-23

Continuous Frame Error Add,FEA,
9-70

CRC4 performance evaluation example,
3-53

CRC Analysis Result Query, RCA?, 9-85

CRC error display, 4-7

CRC error monitor example, 3-53

CRC Error Result Query, RCRY, 9-83

Current alarms display, 4-2

Cursor movement, 1-4

D

Data bit monitor, sub-rate, 3-61

Data/clock phase selection, binary, 2-16

Datacomn Module Connection -
ACCESSORY Port, 7-7

Patacom / T1 selection, 7-6




Datacom / Telecom selection, 2-2

Datacorm /Telecom selection, 1-2

Data Drop From Timeslot, DFT, 9-39

Data Insert Timeslot Enable, DIE, 9-39

Data Insert To Timeslot,DIT, 9-38

DAT Date Set-Up, 9-45

Date setting, 2-20

Date Set-Up,DAT, 9-45

DCC frame / multiframe sync testing,
3-22

DCC response to frame / multiframe
sync loss testing, 3-22

Default conditions, 9-116

Degraded Minutes Analysis
Threshold, THD, 9-79

Deselected timeslot content, 2-12

Deselacted Timeslots Pattern, DST, 9-61

Detailed Store Use Query,SMC?, 9-97

DFT Data Drop From Timeslot, 8-39

DIE, Data Insert Timeslot Enable, 9-39

DIS,Display On/Off, 9-56

Display bit errors, 4-7

Display code errors, 4-7

Display count of each error type, 4-6

Display CRC errors, 4-7

Display EFS or %EFS result, EFS, 9-58

Display frame errors, 4-7

Display G.821 analysis, 4-8

Displaying graphs of results, example,
1-12

Display M2100 and M2110 analysis, 4-9

Display M2100 and M2120 analysis,
4-10

Display M21XX analysis, 4-9, 4-10

Display of current alarms, 4-2

Display On/Off,DIS, 9-56

Display remote end block errors, 4-7

Display results as graphs. 4-12

Display results examples, 1-10

Display signal results. 411

Display, stored resuits, $-15

DIT,Data Insert To Timeslot, 9-38
Drop and insert selection, 3-30

800 {2 audio, 3-60

datacom, 3-52
DST Deselected Timeslots Pattern, 9-61

E

EAD Error Add, 8-67

EAR Error Add Ratio, 9-67

EAT Error Add Type, 9-66

E-Bits Set-Up,SEB, 8-58

EDL External Drop + Insert Data Source,
9-38

EFS, display EFS or %EFS result, 9-58

EFS or %EFS selection, 1-5, 2-13

Flapsed Time Result Query ELP7?, 8-89

ELP? Elapsed Time Result Query, 9-89

ERR? Error Code Query, 9-27

Error Add . EAD, 9-67

Error add rate example, 1-8

Error Add Ratio,EAR, 8-67

Error add, single example, 1-7

Error Add Type, EAT, 9-66

Error Code Query,ERR?, 9-27

Error Codes, 9-136

Error indication, audible, 2-22

Error performance (ISDN) monitor
example, 3-57

Error performance monitor example,
3-43

Error results display selection, 4-7

Errors display, choices, 4-5

Errors display, selection, 4-6

ERRT responses, 9-136

Examples of telecom tests, 3-2

External clock input, 7-7

External Drop -+ Insert Pata Source, EDI,
9-38

External RS-232 Printer Set-Up,PTR,
9-46
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F

Far end loopback, unframed, test
example, 3-4
FAS bits selection
X.50 div 2, 2-14
X.50 div 3, 2-14
Fast Set Up, 2-3
FEA ,Continuous Frame Error Add,
9-70
FEU,User Defined Continuocus Frame
Error Add, 9-70
Fixed rate error add example, 1-8
Fixed set-up recall, 1-3
Frame alignment error mode and rate
gelection, 3-16
frame alignment signal selection, 3-16
Frame Analysis Result Query,RFA7,
9-85
Frame bit monitor, sub-rate, 3-61
Frame error display, 4-7
Frame Error Result Query, RFE?, 0-82
Frame Hierarchy Configuration
commands, 9-58
Frame / multiftame sync testing, 3-22
Frame Simulate Burst Error Length BEL,
9-69
Frame Simulate Test Error Mode, FTM,
9-68 :
Frame Simulate Test Type FTT, 9-68
Frame Simulate User Defined Burst
Length, BEU, 9-69
Frame simulation selection, 3-16, 3-23
Framing bits
Monitoring example, 3-57
Setting example, 3-38
Framing bits selection, 2-8
Framing/Signaling bits selection for
704kbit/s Operation, 2-9
Framing Type FRM, 9-31
Frequency generation, 3-32
Frequency offset (Rx) display, 4-11

Index-4

Frequency Resuit Query RSF?, 9-87

FRM, Framing Type, 9-31

FTM Frame Simulate Test Error Mode,
9-68 ,

FTT Frame Simulate Test Type, 9-68

Fuses, 7-2

G

(.821 analysis display, 4-8

Getting Started, 1-2

Graph display, leaving, 4-14

Graph display of results, 4-12

Graph display resclution selection, 4-14

Graph display selection, 4-13

Graph display time window selection,
4-13

Graphs of results, example, 1-12

H

Hewlett-Packard 80 column printer,
selecting output for, 5-2

HIS? Show History Status Query, 9-54

History of alarms, example, 1-8

History of alarms in current/last test,
4-3

History Reset,HSR, 9-54

HP-IB address, 9-15

HP-IB Address, 9-132

HP-IB connector, $-12

HP-1B Connector, 8-128

HP-IB Operation, 9-128-135

HSR, History Reset, §-54

{D,Instrument Identification, 9-25

Idle timeslot finding example, 3-46

IFC Interface Type, §-20

Individual channel erroz test example,
3-11

Individual timeslot tracing, 3-9




Infrequent alarm/error monitor example,
3-43
Initial Inspection, 7-1
In Service test examples, 3-43
In service testing, list of examples, 3-3
Instrument Identification,ID, 8-25
Instrument Settings commands, 9-29
Instrument Special Option
Query, SPECIAL?, 9-57
Interface Type IFC, 9-29
Interface with TIMS example, 3-30
Investigation of infrequent alarm and
error bursts, 3-43
Isolation of source of errors, 3-46

K

Keyboard Function commands, 9-52
Kevboard lock, 2-2

Keyboard Lock, KLK, 9-48

KEY? Key Query, 9-23

Key Query, KEY?, 9-23

KLK Keyboard Lock, 9-46

L

L2100, M.2100 limits, 9-40

L21107, M.2110 limits, 9-41

L21207, M.2120 limits, 9-42

LAN interconnection, round trip delay
test example, 3-35

LCL Local, 9-22

LHB,Long User Word Send Left Band
Bit, 9-50

Line Fuses, 7-2

Listen [ talk selection, 2-23

Live data selection, 3-44

Loeal, LCL, 9-22

Local loop, unframed, test example, 3-5

Long term alarm/error monitoring
exarnple, 3-43

Long User Word Byte Length LUL,
9-48

Long user word, content selection, 2-6

Long User Word Pattern, LUW, 9-50

Long User Word Pattern Synchronisation
Length,LUY, 9-49

Long User Word Program
Synchronisation Length LSL, §-49

Long user word selection, 3-10

Long User Word selection Number LUS,
9-48

Long User Word Send Left Hand
Bit,LHE, 9-50

Loopback with NFAS codes, example,
3-38

LSL,Long User Word Program
Synchronisation Length, 8-49

LTE frame / multiframe sync testing,
3.22

LTE response to frame / multiframe
sync loss testing, 3-22

LUL,Long User Word Byte Length,
9-48

LUS,Long User Word selection Number,
9-48

LUW,Long User Word Pattern, 8-50

LUY Long User Word Pattern
Synchronisation Length, 9-48

M

M2100 and M2110 analysis display, 4-%

M2100 and M2120 analysis display,
4-10

M.2100 limits, L2100, 9-40

M21007, M2100 result query, 9-93

M.2100 specifications, 6-21

M.2100 testing, 3-41

M.2100 threshold selection, 2-26

M.2110 limits, L21107, 9-41

M.2110 testing, 3-41

M.2120 limits, L21207, 9-42

M.2120 testing, 3-41

M.2120, TR2 limit selection, 2-26
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M21XX analysis display, 4-9, 410

M.21XX path allocation setting, MPA,
9-42

M.21XX Specifications, 6-45

Mapping selection X.53, 2-14

Mapping, user defined, X.53, 9-62

Mating Connectors, 7.6

Measurements, full list, 3-89

Measurement timed start, 2-25

Miscellaneous cormmands, $-56

Modem connection, 9-2

Moenitoring of VF Traffic in Channels,
3-39

Monitoring timeslot contents, 3-9

MPA ,M.21XX path allocation setting ,
9-42

Multi-frame alignment error mode and
rate selection, 3-23

Multi-frame alignment signal selection,
3-23

Multiple Timeslot Transmit and Receive
Bandwidth, RBW?, 9-83

Multiplexer remote alarm generation,
test example, 3-17

Mux A/D performance test example,
3-30

Mux / demux furction test example,
3-13

Mux Performance evalnation, 3-13

Mux response to alarm conditions, test
example, 3-17

Mux thresholds test example, 3-15

N

Name Stored Setting NAM, 9-44
Naming stored set-ups, 2-19
NAM Name Stored Setting, 9-44
Network illustration, overall, 3-1
Network Performance Evaluation , 3-4
NFAS

Monitoring example, 3-57

index-6

Setting example, 3-38
Use for loopback example, 3-38
Word monitor example, 3-57
NFL?,Timeslot Moritor NFAS Latch
Query, §-91
NFS?, Timeslot Monitor All NFAS Bits
Query, 9-91
NFT?,Timeslot Monitor NFAS Latch
Timestamp Query, 8-91
Non-intrusive CRC4 testing example,
3-53
N x 64kb/s end to end test example,
3-7
N x 64kb/s test pattern inserted into
live data, example, 3-48
N x 64kb /s through mode test example,
3-48

0

Operating Environment, 7-13
Operational verification
Telecom, 8-4
Operational verification test record
Telecom, &-28
Option 210, 6-45
Option B12 - Battery, 7-3
Options Available, 6-2
Options Query,QPT?, 0-28
OPT?,0Options Query, 9-28
Other-Page Functions, 9-44
Qut Of Service test examples, 3-4
Out of service testing, list of examples,
3-2
Overall network illustration, 3-1

P

PAT,Pattern Type, 9-33

Pattern dependent errors example, 3-10
Pattern loss type selection, 2-26
Patterns from external sources, 3-66
Patiern slip measuzement, 3-71




Pattern slips display, 4-11

Pattern Slips Result Query, RPS7, 0.89

Pattern Type,PAT, 9-33

PAU,User Defined Word Pattern, 9-34

Parformance test record, 8-84

Performance tests

Telecom, 8-30

PIL.S, set pattern loss threshold, 9-42

Power Cable, 7-3

Power Requirements, 7-2

PPO, PRBS polarity, 9-33

PRA, Printer auto trigger, 9-51

PRBS polarity, PPO, 833

Preparation for Use, 7-2

Print at timed intervals, 6-45

Printer auto trigger, PRA, 9-51

Printer choices, 5-1

Printer Qutput - Character Format, 7-8

Printer output selection, 5-2

Printer Port, 7-7

Printer setup example, 5-3

Printing, 5-5

Printing at timed intervals, 2-25, 5-5

Printing current results, graphic, 5-5

Printing current results, numeric, 5-5

Printing stored resulis, 5-9

Printing stored results, graphic, 5-11

Printing stored results, numeric, 5-10

Print Now , REMLOG?, 9-55

Programming tips, 9-19

Protocol analyzer interface, 3-66

Protocol analyzer interface example,
3-51

PTR, External RS-232 Printer Set-Up,
9-46

R
Rack Mounting, 7-10

RAT?, Analysis Measurement Parameters

Query, 9-84
Rate, error add example, 1-8

RBA? Bit Analysis Result Query, 9-84

RBW? Multiple Timeslot Transmit and
Receive Bandwidth, 9-93

RCA? ,CRC Analysis Result Query,
9-85

RCL Recall Settings, 9-44

RCP,Binary Interface Receive Clock
Phase, 9-30

RCR?,CRC Error Result Query, 9-83

RCS?,COFA Result Query, 9-88

RDS,Results Display Control, 9-74

RDY? Ready Code Query, 3-27

Ready Code Query, RDY?, 9-27

Ready register, 9-125

Real time data service, round trip delay
test example, 3-35

REBE Analysis Result Query, RRAY,
9-86

REBE error monitor example, 3-53

REBE Error Result Query, RRE?, 9-23

REBE generation, test example, 3-19

Recall fixed set-up, 1-3

Recall Settings, RCL, 9-44

Recall stored set-up, 2-4

Received frequency display, 4-11

Receiver Auto-Setup, AUT, §-52

Receiver Multiple Timeslot
Selection, RTM, 9-37

Receiver Single Timeslot, RTS, 9-36

Receive Timeslot, RXT, 9-36

Receive timeslot selection, 3-7

Recommended test equipment, 8-2

Relative frequency measurement, 3-71

REMLOG?,Print Now, 9-5b

Remote alarm generation test example,
3-17

Remote Control - Character Formad,
7-8

Remote control commands, 9-21

Remote control common capability
commands, 9-21
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Remote control, direct connection, 9-3

Remote Control Port, 7-7

Remote control, preparation, 9-1

Remote control status registers, 9-120

Remote end block error display, 4-7

Remote end block error generation, test
example, 3-19

Remote operation command example,
9-8

Remote operation, general information,
9-6

Remote RMT, 9-22

Request Service Mask RQS, 9-24

Reset RST, 9-21

Response of multiplexer to alarm
conditions, test example, 3-17

Response of muitiplexer to ORC errors,
test example, 3-19

Response of multiplexer to incorming
alarins, test example, 3-17

Result Graphs, example, 1-12

Result Query Commands, 9-81

Results Display Control, RDS, 9-74

Results display examples, 1-10

Results storage set-up, 2-5

Revision Date Query, REV?, 0-26

REV? Revision Date Query, 9-26

RFA? Frame Analysis Result Query,
9-85

RFE? Frame Error Result Query, §-82

EMT,Remote, 9-22

Round Trip Delay measurement, 3-36

Round Trip Delay Query, RRT?, 9-88

Round trip delay test example, 2-35

RPS7 Pattern Slips Result Query, 0-88

RQS Request Service Mask, 9-24

RRA? REBE Analysis Result Query,
9-86

RRE? REBE Error Result Query, 9-83

RRT? Round Trip Delay Query, 9-88

RS-232 Port {on side panel), 7-7

index-8

RSB7,Bit Error Result Query, $-81

RSC?,Code Error Result Query, 9-82

RSF?, Frequency Result Query, 9-87

RSP7,Slip result query, 9-94

RST,Reset, 9-21

RTM,Receiver Multiple Timeslot
Selection, 9-37

RTS,Receiver Single Timeslot, 9-36

RWD? Wander result query, 9-95

RXT,Receive Timeslot, 9-36

S

SAB,Spare National Bits Set-Up, 9-58

SAC Spare CRC4 NFAS Frame A-bits
Codeword, 9-59

SAD,.CAS Multiframe ABCD Bits Set-
Up, 9-60

Safety Considerations, 6-2

SAH,Codeword Into NFAS Frame Bit
Enable, 3-60

SALR7 Stored Alarm Seconds Result
Query, 9-112

SAN,Codeword Into NFAS Frame Bit
Number, 9-59

SAPP? Stored Application Mode Query,
9-103

Save Settings SAV, 9-44

S5AV Save Settings, 9-44

SBRR7,Stored Bearer Rate Query,
9-103

SCCN?, Stored sub rate channel number
query, 9-106

SCCN7,Stored Sub Rate Circuit Number
Query, 9-105

SCOD7? Stored Ternary Linecode Query,
9-103

SDO,Sub Rate Deselected Octets
Pattern, 9-40

SEA,Single Error Add, 9-54

SEB,E-Bits Set-Up, 9-58




Selecting Standard Annex D Thresholds,
2-10

Self tests

for calibration, telecom, 8-7
Telecom (host instrument), 8-7

Self-test, TST, 9-21

SELP?,Stored Elapsed Time Result
Query, 3-113

Serial Number Query,SER, 9-26

SER,Serial Number Query, 9-26

Service octet selection, X.58, 2-14

SES Analysis Threshold, THS, 9-79

Set pattern loss threshold, PLS, 9-42

Settings Lock,SLEK, 9-44

SFRM?,Stored Framing Type Query,
9-103

Show History Status Query,HIS?, 9-54

SIB,Spare International Bits Set-Up,
9-58

SIFCT Stored Interface Type Query,
9-103

Signaling bit display selection, 3-47

Signaling bits selection, 2-8

Signaling protocol test example, 3-51

Signal measurement selection, 3-36

Signal result display, 4-11

SIG?, Timestot Monitor All Signaling
Bits Query, 9-90

Single channel loopback test example,
3-11

Single error add example, 1-7

Single Error Add,SEA, 9-54

SL21007 stored M.2100 limits, 9-43

Slip result query, RS¥7?, 9-94

Slip result query,SRWD?, 9-115

Slips, investigating the source of, 3-71

SLK,Settings Lock, 9-44

SLUS?,Stored Long User Word Number
Query, 9-104

SM21007 stored M.2100 result query,
8-113

SM21007 stored M>2120 report count
query, 9-114

SM21107 stored M.2110 pass fail query,
9-114

SMC? Detailed Store Use Query, 9-97

SMDA Delete all SMG stores, 9-98

SMDS Delete one SMG store, 9-98

SMD? Stored Graphical data Query,
9-99

SMF,CAS Multiframe Bits Set-Up, 9-60

SMPA?T stored path allocation, 9-43

SMS8? Store Size and Usage, 9-96

SMZ7 Stored Graphical Data in
Compressed Form Query, 9-101

Spare CRC4 NFAS Frame A-bits
Codeword,SAC, 9-50

Spare International Bits Set-Up,SIB,
9-58

Spare National Bits Set-Up SAB, 9-58

SPAT?,Stored Pattern Type Query,
§-104

SPAU? Stored User Defined Word
Pattern Query, 9-104

Speaker Enable,SPK, 9-41

SPECIAL? Instrument Special Option
Query, 9-57

Specification, 6-1, 6-4

Speech quality test example, 3-30

SPK,Speaker Enable, 9-41

SPPO7 Stored PRBS Polarity Query,
9-104

SRAT? Stored Analysis Measurement
Parameters Query, 8-109

SRBA?,Stored Bit Analysis Result
Query, 9-109

SRCA? Stored CRC Analysis Result
Query, 9-111

SR1,5ub Rate Monitor Result Dispiay,
9-75

SRFA? Stored Frame Analysis Result
Query, 9-110
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SRFE? Stored Frame Error Result Query,
9-107, 9-108

S5RF,5ub Rate FAS Word Monitor For
X.58, 9-77

S5RG,Store Measurement Results Enable,
9-96

SRO, Sub rate monitor octet number,
9-77

SRRA? Stored REBE Analysis Result
Query, 9-111

SRRE?,Stored REBE Error Result
Query, 9-108

SRSB7 . Stored Bit Error Resuit Query,
9-106

SRSC? Stored Code Error Result Query,
9-107

SRSP? Stored slip result query, $-114

SRS,Sub Rate Structure, 9-30

SRTM? Stored Receiver Multiple
Timeslot Selection Query, 8-105

SRTS?,Stored Receiver Single Timeslot
Query, §-106

SRT,Sub Rate Bearer Timeslot, 9-37

SRV,Sub Rate Service Bits Monitor For
X.58, 9-78

SRWD? Slip result guery, 8115

SSRT7,Stored sub rate bearer timeslot
query, 9-106

SSV,CAS Multiframe Service Bits (704
kb/s) Set-Up, 9-61

Start Testing STR, 9-52

STA?,Status/Events Query, 9-27

Status, alarm indication example, 1-9

Status/Events Query, STA?, §-27

Status Query,5TBY?, §-27

Status register A, 9-120

Status register B, 9-123

Status registers, 9-120

STB?,Status Query, 9-27

STFE?,Stored Tone Frequency Query,
9-105

Index-10

STFL? Stored Tone Level Query, 5-105

STFU7 Stored User Defined Tone
Frequency Query, 3-105

Stop Testing,STP, 0-52

Storage and Shipment, 7-13

Stored Alarm Seconds Result
Query,SALRY, 8-112

Stored Analysis Measurement Parameters
Query, SRAT?, 9-10¢

Stored Application Mode Query,SAPP?,
9-103

Stored Bearer Rate Query,SBRR?, 9-103

Stored Bit Analysis Result Query,SRBA7Y,
9-109

Stored Bit Error Result Query,SRSB?,
9-106

Stored Code Error Result Query,SRSC?,
9-107

Stored CRC Analysis Result
Query, SRCAY, 9-111

Stored Elapsed Time Result
Query, SELP7?, 9-113

Stored Frame Analysis Result
Query,SRFAT 9-110

Stored Frame Error Result Query, SRFE?,
9-107, 9-108

Stored Framing Type Query,SFRM?Y,
9-103

Stored Graphical Data in Compressed
Form Query,SMZ7, 9-101

Stored Graphical data Query,SMD?,
9-99

Stored Interface Type Query SIFCT?,
9-103

Stored Long User Word Number
Query,SLYUS?, 9-104

Stored M.2100 Limits SL21007, 9-43

stored M.2100 result query, SM21007,
9-113

stored M.2110 pass fail query, SM21107,
9-114




Stored M>2120 report count query,
S§M21007, 9-114

Stored Measurement and Graphic
Commands, 9-96

Stored path allocation, SMPA?, 9-43

Stored Pattern Type Query,SPAT?,
9-104

Stored PRBS Polarity Query, SPPO7Y,
9-104

Stored REBE Analysis Result
Query,SRRATY, 9-111

Stored REBE Error Result
Query, SRRE?, 9-108

Stored Receiver Multiple Timeslot
Selection Query,SRTM?, 9-105

Stored Receiver Single Timeslot
Query,SRTS?, 9-106

Stored results display choices, 4-15

Stored results display, leaving, 4-17

Stored results display selection, 4-15

Stored set-up naming, 2-19

Stored set-up recall, 2-4

Stored slip result query, SRWD7?, 9-114

Stored sub rate bearer timeslot query,
SSRT?, 9-106

Stored sub rate channel number query,
SCCN?, 9-106

Stored Sub Rate Circuit Number
Query,SCCN7?, 9-105

Stored Ternary Linecode Query,SCOD?,
§-103

Stored Tone Frequency Query,STFF?,
§-105

Stored Tone Level Query,STFL?, 9-105

Stored User Defined Tone Frequency
Query, STFU?, 9-105

Stored User Defined Word Pattern
Query,SPAU7?, 9-104

Store Measurement Results Enable, SRG,
3-96

Store results set-up, 2-5

Store Size and Usage, SMS7, 9-96

Stores SMG Delete all, SMDA, 9-98

Stores SMG Delete cne, SMDS, 0-98

Storing test set-ups, 2-17

STP,Stop Testing, 5-52

STR,Start Testing, 9-52

Stuck bits monitor example, 3-46

Sub Rate Bearer Rate,BRR, 3-31

Sub Rate Bearer Timeslot,SRT, 9-37

Sub rate burst error length, BEA, 9-67

Sub Rate Channel Number,CCN, 8-37

Sub-rate data bit monitor, 3-81

Sub Rate Deselected Octets
Pattern,SDO, 9-40

Sub rate error testing example, 3-25

Sub Rate FAS Word Monitor For
X.58 SRF, 9-77

Sub-rate frame bit monitor, 3-61

Sub rate monitor octet number, SRO,
9-77

Sub Rate Monitor Result Display,SRD,
9-75

Sub Rate Service Bits Monitor For
X.58,SRV, 9-78

Sub Rate Structure,SRS, 9-30

Sub Rate X.50 DIV 2 FAS Bits Set-
Up,XFA, 9-61

Sub Rate X.50 DIV 3 FAS Bits Set-
Up,XFB, 8-62

Sub Rate X.50 Status Bit,XSB, 9-34

Sub Rate X.58 Service Octets Set-
Up,XF8, 9-62

Switck On, 1-2

Sync loss threshold tests, 3-15

T

T1 / Datacom selection, 7-6

Talk / listen selection, 2-23

TCL, Transmitter Clock Source, 9-32

TCP,Binary Interface Transmit Clock
Phase, 9-30
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TDU,User Defined Test Period, 8-74
Telecomn / Datacom selection, 1-2, 2-2
Telecom funciions self tests, 8-7
Telecom testing, st of examples, 3-2
Telephone lines, connecting to via
modems, §-2
Terminal, control from, 9-7
Terminal, setting up for operation from,
9-4
Ternary Linecode,COD, 9-30
Test equipment
Performance tests, 8-2
Test Period and Results Configuration
Commands, 3-72
Test Period Duration, TPR, 9-73
Test period setting, 2-7
Test Period Type, TTY, 9-72
Test record
Operational verification, telecom,
8-28
Test record, performance tests, 8-84
Test setup storing, 2-17
TFF, Tone Frequency, 9-34
TFL,Tone Level, 9-35
TEU,User Defined Tone Frequency,
9-35
THD,Degraded Minutes Analysis
Threshold, 9-79
Thinkjet printer setup example, 5-3
Threshold selection, analysis, 2-10, 2-11
Threshold testing of Mux, test example,
3-15
Through mode selection, 3-49
Through Mode, THU, $-32
THS,SES Analysis Threshold, 9-79
THT,Analysis Threshold Type, §-78
THU, Through Mode, 9-32
Timed measurement start selection,
2-25
Timed start of measurement, 6-45
Timed start, TMST, 9-53, 9-72

Index-12

Time setting, 2-20

Time Set-Up, TIM, 9-46

Timeslot 16 signalling, monitor example,
3-48

Timeslot Integrity test example, 3-7

Timeslot Monitor All NFAS Bits
Query,NFS?, 9-91

Timeslot Monitor All Signaling Bits
Query,SIG?, 9-90

Timeslot monitor, data bits, example,
3-9

Timeslot Monitor NFAS Latch
Query, NFL?, 9-01

Timeslot Monitor NFAS Latch
Timestamp Query, NFT7, 9-91

Timeslot Monitor Query,BIT?, 8-90

Timeslot monitor selection, 3-47

Timeslot NFAS Display event Capture
Mode, TNF, 9-76

Timeslot NFAS Display Latch
Mask, TNL, 9-77

TFimeslot Resuit Display, TRD, 9-74

"Fimeslot selection, 3-7

Timeslot Selection For Data and
Signaling TSD, 9-78

Timeslot Sigraling Selection - All or
Single, TSS, 8-76

Timeslot tracing, 3-9

TIMS at digital interfaces, 3-34

TIMS interface, example, 3-30

TIMS testing, 3-32

TIM,Time Set-Up, 9-46

TMST, Timed start, 9-53, 9-72

TNF,Timeslot NFAS Display event
Capture Mode, 3-76

TNL,Timeslot NFAS Display Latch
Mask, 8-77

TOC, Transmitter Octet Timing, $-32

Tone frequency measurement, 3-34

Tone Frequency Result Query, TSF7,
9-89




Tone Frequency, TFF, 8-34

Tone generation, 3-32

Tone level measurement, 3-34

Tone Level Result Query, TSL?, 9-80

Tone Level, TFL, 9-35

TPR, Test Period Duration, $-73

TR2 limits for M.2120 tests, selection,
2-26

Tracing an individual timeslot, 3-9

Transmit Single Timeslot, TTS, 9-36

Transmitter Clock Source, TCL, $-32

Transmitter Multiple Timeslot
Selection, TTM, $-35

Transmitter Octet Timing, TOC, 9-32

Transmit timeslot selection, 3-7

TRD, Timeslot Result Display, 9-74

Trouble scan display selection, 4-6

Troubleshooting Telecom networks, list
of examples, 3-8

TSD Timeslot Selection For Data and
Signaling, 9-76

TSF7, Tone Frequency Result Query,
9-89

TSL?,Tone Level Result Query, 9-89

TSS, Timeslot Signaling Selection - All
or Single, 9-76

TST Self-test, 9-21

TTM, Transmitter Multiple Timesiot
Selection, 9-35

TTS, Transmit Single Timesiot, 9-36

TTY Test Period Type, 9-72

Tx/Rx rates, full list, 3-70

U

Unframed, far end loopback, test
example, 3-4

Unframed, local loop, test example, 3-5

Unselected timeslot content, 2-12

User Defined Continuous Frame Error
Add,FEU, 9-70

User Defined Test Period, TDU, §-74
User Defined Tone Frequency, TFU, 9-35
User Defined Werd Pattern,PAU, 9-34
User protocol insertion, 3-66

v

Voice actuated switch test example,
3-32

Volume Control, VOL, 9-54

VOL,Volume Control, 9-54

w

Wander (peak) measurement, 3-71

Wander result query, RWD7, 9-95

Wideband error isolation in service test
example, 3-48

Wideband signal tracing example, 3-7

Wideband test pattern insertion example,
3-48

X

X.50 div 2, FAS bits selection, 2-14

X.50 div 3, FAS bits selection, 2-14

X.50/X.58 Sub rate error testing example,
3-25

X.53 mapping selection, 2-14

X.53 mapping standard, XMAP, 9-64

X.53 mapping, user defined, X53, 9-62

X.58 service octet selection, 2-14

XFA ,Sub Rate X.50 DIV 2 FAS Bits
Set-Up, 9-61

XFB,Sub Rate X.50 DIV 3 FAS Bits
Set-Up, 9-62

XF8,5ub Rate X.58 Service Octets
Set-Up, 9-62

XMAP, X.53 mapping standard, 9-64

XSB,Sub Rate X.50 Status Bit, 9-34

4

Zoom in / zoom out, 4-14
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