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Preface

The Radilic Test Syvstem 29570 consists of a Radio Communicationsg Test Set
2955 geries with a Celiular Adapter as follows:-

Syatem type System part no. Test Set type

2957D 52857-940H 29552 (With nmodification L281 for D-AMPS)
52957-421K 2955R (With nmodification 1L.281 for D-AMPS)
52857-502L 29558 (All wversions)

For the 2957D, the Celiular Adapter ig common to all variants {(except for
colour} and includes software for AMPS including D-AMPS.

2955 series with a Multi-system Cellular Adepter as follows:-

System type System part no. Test Set type

Z960D 52960~-340H 2955a (With modification L281 for D-AMPS)
52960-421K 2955R (With modification L2881 for D-AMPS)
52960-502L 29558 {(All verslions)

For the 2960D, the Multi-system Adapter is common to all variants (except
for colouyr) and includes software for one or more systems. The Adapter can
accept up to six co-resident systems. The D-AMPS system 1s always fitted.
Three other options are currently available as below.

There is a separate Operating Manual Supplement and Programming Manual
Supplement for gach other option as follows:-

Option System Operating Manual Programming Manual
Supplement Supplement

no. Part no. Part no.

16 NMT 46881-901J 46881-931N

30 TACS 46881-903G 46881-933J

50 Band ILII 46881-5058 46881-935C

This Manual covers instruments which contain the following software:-

(a} System controller board mother software (egquivalent to ithe
motherboard scftware on the non-digital variants) - vergion 6.

{b) System controller board perscnality software for AMPS (equivalent
to the personality board software on the non-digital variants) -
version 8.

{c) Digital and RF tray software - version 3.
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Precautions

WARNING | CAUTION | Note

These terms have specific meanings in this manual:

WARNING | information to prevent personal injury.

CAUTION @ information to prevent damage to the equipment.

" Note J important general information.

Hazard symbols

The meaning of hazard symbols appearing on the equipment is as follows:

Symbol Nature of hazard Reference
in manual

A Dangerous voltage Page vi

& Static sensitive component Page vii

& Fire hazard Page vii

A Lithium batteries are used in this equipment. Appropriate Page vii

caution should be exercised when handling these items.
A input overload Pages vii

Safety

This product has been designed and tested in accordance with BS4743 'Specification for safety
requirements for electronic measuring apparatus’ and IEC Publication 348 'Safety requirements
for electronic measuring apparatus’.

WARNING I

Electrical hazards
AC supply voltage

This equipment conforms with IHC Safety Class 1, meaning that it is provided with a protective
grounding lead. To maintain this protection the supply lead must always be connected to the
source of supply via a socket with a grounded contact.

Be aware that the supply filter contains capacitors that may remain charged after the equipment
is disconnected from the supply. Although the stored energy is within the approved safety
requirements, a slight shock may be felt if the plug pins are touched immediately after removal.

Fuses

Note that there are supply fuses in both the live and neutral wires of the supply lead. If only cne
of these fuses should rupture, certain parts of the equipment could remain at supply potential.

Vi 46882-135W



Removal of covers

Disconnect the supply before removing the covers so as to avoid the risk of exposing high
voltage parts. If any internal adjustment or servicing has to be carried out with the supply on, it
must enly be performed by a skilled person who is aware of the hazard involved.

Fire hazard

Make sure that only fuses of the correct rating and type are used for replacement,

I an integrally fused plug is used on the supply lead, ensure that the fuse rating is commensurate
with the current requirements of this equipment. See under Performance Data' in Chapter 1 for
POWer requirernents.

Other hazards

Lithium

Input overload

ON |

Vi B L ELLE

Some of the components used in this equipment may include resins and other materials which
give off toxic fumes if incinerated. Take appropriate precautions, therefore, in the disposal of
these items.

A Lithium battery (or a Lithium battery contained within an IC) is used in this equipment:

As Lithium is a toxic substance, the battery should in no circumstances be crushed, incinerated
or disposed of in normal waste.

Do not attempt to recharge this type of battery. Do not short circuit or force discharge since this
might cause the battery to vent, overheat or explode.

On the 2955 series instrument, an input overload is indicated by the message 'REMOVE RF
INPUT" and an audible warning.

With the Adaper connected and active, this overload system remains functional. However,
during some stages of Adapter operation, an overload is indicated only by the audible warning.

In the event of a warning, remove the source of RF power immediately. Failure to respond could
result in damage to the equipment.

The triggering of a warning can also cause changes to the instrument settings. Therefore, after
an overload, check all settings and repeat any suspect tests.

Static sensitive components

46882-135W
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WARNING '

Tilt facility

When the instrument is in the tilt position, it is advisable, for stability reasons, not to stack other
instruments on top of it.

wiii 46882-135W



Precautions

‘WARNING | | CAUTION | Note |

Les termes suivants ont, dans ce manuel, des significations particuliéres:

WARNING | contient des informations pour éviter toute blessure au personnel.

contient des informations pour éviter les dommages aux équipements.

contient d'importantes informations d'ordre général.

Symboles signalant un risque

Lz signification des symboles liés & cet équipement est la suivante:

Symbole Nature du risgue Référence dans
le manuel
Tensicn dangereuse Page ix
Risque lié au feu Page x
A Plies au Lithium utilisées dans cet équipement. Des Page x

précautions particulieres son a prendre lors de fa
manipulation de ces composanis.

Securite

Cet appareil a ét€ congu et testé conformément aux normes BS4743 "Spécifications des
conditions de sécurité pour instruments de mesure électronique” et CEI Publication 348
"Conditions de sécurité pour instrurments de mesure électronique”.

Securite electrique

Tension d'alimentation alternative

Cet appareil est protégé conformément 4 la norme CEI de sécurité class 1, c'est-a-dire que sa
prise secteur comporte un fil de protection 2 la terre. Pour maintenir cette protection, le cable
d'alimentation doit toujours &tre branché a la source d'alimentation par l'intermédiaire d'une prise
comportant une borne terre.

Notez que ies filtres d'alimentation contiennent des condensateurs qui peuvent encore tre
chargés lorsque P'appareil est débranché. Bien que I'énergic contenue soit conforme aux
exigences de sécurité, il est possible de ressentir un léger choc si l'on touche les bomes sitdt
apres débranchement.

Fusibles

Notez qu'il y a deux fusibles, 'un pour la phase et l'autre pour le neutre du cable d'alimentation.
Si un senl fusible est coupé, certaines parties de Pappareil peuvent rester au potentiel
d'zlimentation,
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Retrait des couvercles

L'appareil doit &tre débranché avant de retirer les couvercles afin d'éviter tout contact avec les
éléments haute tension. Si toutefois un réglage interne ot une réparation nécessitent la présence
de I'alimentation, iis devront étre effectués par une personne qualifiée et avisée des risques
encourus.

WARNING |

Risque lie au feu
Lors du remplacement des fusibles vérifiez I'exactitude de leur type et de leur valeur.

Si le cable d'alimentation comporte une prise avec fusible intégré, assurez vous que sa valeur est
compatible avec les besoins en courant de 'appareil. Pour la consonumation, reportez-vous au
Chapitre 1 "Spécifications”.

Auires risques

Certains composants utilisés dans cet appareil peuvent contenir des résines et d'autres matieres
qui dégagent des fumées toxiques lors de leur incinération. Les précautions d'usages doivent
donc étre prises lorsqu'on se débarrasse de ce type de composant.

Lithium
La batterie utilisée dans cet équipent contient du Lithium:

le Lithium est une substance toxique; en conséquence on ne doit I'écrase, 'incinérer ou la jeter
dans la "poubelle”.

o, e pas _circuiter, une .y ‘
Ne pas essayer de la recharger, ne pas la court-circuiter, une forte décharge rapide risque de
provogquer une surchauffe voire l'explosion de celle-ci.

Position inclinee

Lorsque l'appareil est dans une position inclinée, il est recommandé, pour des raisons des
stabilité, de ne pas y empiler d'autres apparetls.
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Vorsichtsmassnahmen

|WARNING | | CAUTION | | Note |

Diese Hinweise haben eine bestimmie Bedeutung in diesem Handbuch:

WARNING l dienen zur Vermeidung von Verletzungsrisiken.

dienen dem Schuiz der Gerite.

Gefahrensymbole
Die Gefahrensymbole auf den Geriten sind wie folgt:
Symbol Gefahrenart I Handbuch
A Geféahrliche Spannung Seite x
Feuergetéhrlich Seite xii
A Lithium Batterier: - Vorsicht bei Austausch 0.a. Seite xi

Sicherheit

Dieses Geriit wurde in Ubereinstimmung mit BS4743 und TEC 348 entwickelt und gepriift.

Elektrische Schlage

Wechselspannungsversorgung

Das Gerit entspricht [EC Sicherheitsklasse 1 mit einem Schutzleiter nach Erde. Das Netzkabel
muf stets an eine Steckdose mit Erdkontakt angeschlossen werden.

Filterkondensatoren in der internen Spannungsversorgung konnen anch nach Unterbrechung der
Spannungszufithrung noch geladen sein. Obwohl die darin gespeicherte Energie innerhalb der
Sicherheitsmargen liegt, kann ein leichter Spannungsschlag bei Beriihrung kurz nach der
Unterbrechung erfolgen.

Sicherungen

Es ist za beachten, daB es Sicherungen in beiden (spannunsfithrenden und neutralen) Zuleitungen

gibt. Wenn nur eine von diesen Sicherungen schmilzt, so bleiben einige Geriteteile immer noch
auf Spannungspotential,

Abnahme von Abdeckungen

Die Spannungsversorgung mufl vor Abnahme von Gehiiuseabdeckungen unterbrochen sein,
damit hochspannungsfiihrende Teile gefahrlos zuginglich sind. Falls Abgleiche oder
Servicearbeiten unter Spannung notwendig werden, diirfen solche Arbeiten nur von
fachkundigem Personal durchgefiihrt werden, das die Gefahren kennt.
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Feuergefahr

Es diirfen nur Ersatzsicherungen vom gleicher Typ mit den korrekten Spezifikationen
entsprechend der Stromaufnahme des Gerdtes verwendet werden. Siche hierzu die
Leistungsdaten {Performance Data} in Kapitel 1.

WARNING I

Andere Gefahren

In einigen Bauelementen dieses Geriits kénnen Epoxyharze oder andere Materialien enthalten
sein, die im Brandfal} giftige Gase erzeugen. Bei der Entsorgung miissen deshalb entsprechende
VorsichtsmaBnahmen getroffen werden.

Lithium
Eine Lithium-Batterie ist in diesem Geriit eingebaut.
Da Lithium ein giftiges Material ist, sollte es als Sondermiill entsorgt werden.

Diese Batterie darf auf keinen Fall geladen werden. Nicht kurzschlieBen, da sie dabei iiberhitzt
werden und expiodieren kann.

Schréagstellung

Bei Schrigstellung des Gerits sollten aus Stabilititsgriinden keine anderen Gerite darauf gestellt
werden.
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Precauzioni

'WARNING | CAUTION | Note

Questi termini vengono utilizzati in questo manuale con significati specifici:

WARNING | riportano informazioni atte ad evitare possibili pericoli alla persona.

gt J riportano informazioni per evitare possibili pericoli all'apparec-chiatura.

' Note | riportanoimportanti informazioni di carattere generale.

Simboli di pericolo

Significato dei simboli di pericolo wtilizzati nell'apparato:

Simbolo Tipo di pericolo Riferimento
nel manuale

Tensione pericolosa Pagina xii

Pericolo d'incendio Pagina xiv

Batterie al litio. Opportune precauzioni devono essere

: ! ; Pagina xiv
prese prima di maneggiarle.

B>

Sicurezza

Questo prodotte & stato progettato e provato secondo le norme BS4743 "Specification for safety
requirements for electronic measuring apparatus” ¢ la pubblicazione IEC 348 "Safety
requirements for electronic measuring apparatus”.

WARNING
Pericoli da elettricita

Alimentazione c.a.

Cuest’ apparato & provvisto del collegamento di protezione di terra e rispetta le norme di
sicurezza IEC, classe 1. Per mantenere questa protezione & necessario che il cavo, la spina e la
presa d'alimentazione siano tutti provvisti di terra.

11 circuito d'alimentazione contiene dei filtri i coi condensatori possono restare carichi anche
dopo aver rimosso l'alimentazione. Sebbene l'energia immagazzinata & entro i limiti di

sicurezza, purtuttavia una leggera scossa pud essere avvertita toccando 1 capi della spina subito
dopo averla rimossa.

Fusibili
Notare che entrarnbi i capi del cavo d'alimentazione sono provvisti di fusibili. In caso di rottura
di uno solo dei due fusibili, alcune parti dello strumento potrebbero restare sotto tensione.
Rimozione dei coperchi

Prima di rimuovere i coperchi occorre scollegare la spina d'alimentazione onde evitare il rischio
di esposizione di parti ad alta tensione. Eventuali operazioni di manutenzione che richiedono la
presenza dell'alimentazione dovranno essere eseguite solo da parte di personale specializzato ed
a conoscenza dei pericoli coinvolti.
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| WARNING |

Pericolo d'incendio

| WARNING |

Assicurarsi che, in caso di sostifuzione, vengano utilizzati solo fusibili della portata e del tipo
PFescritto.

Se viene usata una spina con fusibili, assicurarsi che questi siano di portata adeguata coi requisiti
di alimentazione richiesti dallo strumento. Tali requisiti sono riportati nel cap. I "Performance
data”.

Altri pericoli

Litio

Alcuni dei componenti usati in guesto strumento possono contenere resine ¢ altri materiali che,
se bruciati, possono emetiere fumi tossici. Prendere quindi le opportune precauzioni nell'uso di
tali parti.

Quest'apparato incorpora una batteria al litie o un circuito integrato contenente una batteria al
litio.

Poiché il litio & una sostanza tossica, la batteria non deve essere mai né rotfa, né incenerita, né
gettata tra 1 normali rifiuti.

(Juesto tipo di batteria non pud essere sottoposto né a ricarica né a corto-circuito o scarica
forzata. Queste azioni possono provocare surriscaldamento, fuoriuscita di gas o esplosione della
batteria.

Posizionamento inclinato

Xiv

Quando lo strumento ¢ in posizione inclinata & raccomandato, per motivi di stabilita, non
sovrapporre altri strumenti.
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Precauciones

WARNING | | CAUTION |

Estos términos tienen significados especificos en este manual;

contienen informacion referente a prevencién de dafios personales.

contienen informacién referente a prevencidn de dafios en equipos.

contienen informacion general importante.

Simbolos de peligro

Los significados de los simbolos de peligro que aparecen en los equipos son los siguientes:

Simbolo Naturaleza del peligro Referencia
en manual

A Voltaje peligrosc Pagina xv
Peligro de 'incendio Pagina xvi

Utiliza baterfas de Litio. Debe de aplicarse cuidados
especiales al manipularlas

Pagina xvi
Seguridad

Este producto ha sido disefiado y probado segtn las normas, BS4743 'Especificaciones de los
requisitos de seguridad para instrumentos electrénicos de medida ' e IEC publicacion 348
'‘Requisitos de seguridad para instrumentos electrénicos de medida’.

Nivel peligrosc de electricidad

Tension de red

Este equipo cumple las normas IEC Seguridad Clase 1, lo que significa que va provisto de un
cable de proteccion de masa. Para mantener esta proteccion, el cable de alimentacion de red
debe de conectarse siempre a una clavija con terminal de masa.

Tenga en cuenta que el filtro de red contiene condensadores que pueden almacenar carga una vez
desconectado el equipo. Aunque la energia almacenada estd dentro de los requisitos de
seguridad, pudiera sentirse una ligera descarga al tocar la claviia de alimentacién
inmediatamente después de su desconexidn de red.

Fusibles

Se hace notar que el Equipo estd dotado de fusibles tanto en el activo como el neutro de
alimentacion. Si sélo uno de estos fusibles fundiera, existen partes del equipo que pudieran
permanecer a tensidn de red.

Para retirar las tapas

Desconectar de red antes de retirar las tapas para evitar el riesgo que supone tener accesibles
aquellas partes del equipo expuestas a alta tensidén, Aquellas operaciones que reguieran fener
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alimentacion con las tapas ablertas para mantenimiento o ajuste deben de ser realizadas por
personal cualificado, que esté al tanto de los riesgos implicados.

Peligro de incendio

Asegiirese de utilizar sélo fusibles del tipo y valores especificados como recuesto.

Si se utiliza una clavija con fusible incorporado, aseguirese de que los valores del fusible
corresponden a los requeridos por el equipo. Ver seccidn de especificaciones del capitulo 1 para
comprobar los requisitos de alimentacidn.

Otros peligros

Alguno de los componentes utilizados en este equipo pudieran incluir resinas u otro tipo de
materiales que al arder produjeran sustancias tdxicas, Por tanto, tome ias debidas precauciones
en Ia manipulacién de esas piezas.

Litio
En este equipo se utiliza una bateria de litio (o contenida dentro de un CI).

Dada que cl litio es una substancia toxica las baterfas de este material no deben ser aplastadas,
quemadas o arrojadas junto a basuras ordinarias.

No trate de recargar este tipo de baterfas. No las cortocircuite o fuerce su descarga ya que puede
dar lugar a que la esta emita gases, se recaliente o explote.

WARNIEQ

Tener en cuenta con el equipo inclinado

Si utiliza el equipo en posicidn inclinada, se recomienda, por razones de estabilidad, no apilar
otros equipos encima de €l
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Chapter 1
GENERAL INFORMATION

INTRODUCTION

The Radio Test Zvstem 2857D consists of a Radio Communications Test Set
2955 gerieg with a Cellular Adapter for D-AMPS only.

The Radio Test System 2960D consists of a Radio Communicabions Test Set
2955 series with a Multi-system Adapter for D-AMPS and other systems as
reguired.

The 2957D or 29600 provides DC, audic and RF test facilities for testing
cellular mobiile radiocs and it provides the signalling for base station
simulation. The 2955 and the Adapter are Litted together to form one
transportable instrument.

On powering up, the 2357D or 28%60D behaves like a normal 2955. .This is
indicated by a LED above the Adapter’s 2955 key. To invoke the cperating
modes, the Adapter's CRTS key ig pressed. The 2Z2957D or 2960D goes through a
self tegt. When an Adapter is fitted to a different 2955, it goes through a
series of gelf tests which include self calibration.

Operating modes

There are three modes of operation as follows:-

&) CO/NO-GO TEZT.
{b) FULL AUTQ TEST.
{c) MANUAL TEST.

The GO/NC-GO TEST mode offers the user a rapid start to running a
gegquence of test routines. The results are summarlized on the screen as a
single line of information per test routine. If necessary, the display
scrolls. However, the failed results remain on the display. This eliminates
the need for continuous attendance.

Most of the selectiong and settings are set up in the FULL AUTO TEST
mode. This mode offers the user a series of easy menus which allow many of
the parameters, the sequence of test routines, the display and the interfaces
to be altered. Sets of settings can be stored or recalled in this mode
allowing rapid changes to be made between mobile types and system options. A
sequence of test routines can then be run in this mode.

The MANUAL TEST mode coffers manual control of the base station
simulation. This is particularly useful when fault-finding or adjusting.
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GENERAL INFORMATION

Test sequences

For the GO/NO-G0O TEST mode and the FULL AUTO TEST mode, the 2957D or
2960D automatically executes a chosen test sequence. There is a choice of
four built-in seguences.

The compination of selectable test modes and test sequence gives a great
degree of flexibility and allows the user to defiine an area and depth of
testing. -

In addition to the four built-in test seguences, Che user can define his
owrnl test segquences. This is done using a learn mode in remcte control using
the CPIR or through the RS-23Z port. One user-defined test seguence can be
stored within the instrument in non-volatile memory. Up to ten of them can be
stored on a floppy disc when a disc drive is connected.

Test routines

Each test geguence congiste of a number of individual test routines.

Pause facility

For when it 1s necessary to diagnosge a fault or to carry out repairs and
alignment, a pause faclility is provided. Thig sghows simultaneously the
transmitter and receiver RF and AF parameters and the current test results.

Displays of signalling data

Another feature is the ability to look at the signalling data which is
gsent between the mobile and the 2857D or 2960D. Thus, the signalling data
transmitted and received by the mobile can be seen and each word can be
examined in detail,

Standard interfaces

The Adapter carries GPIB, RS5-232, Centronics parallel and disc interface
connectors. The GPIB port or the RS-232 port can be connected to an external
controller to form a sophigticated ATE system. Alternatively, one of these or
rthe Centronics parallel port can be used to drive a printer. The disc
interface port is compatible with a 5.25 or 3.5 inch single-sided or
double-gsided disc drive. The disc drive can be used to down-load
previously-written user-defined test seguences.
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PERFORMANCE DATA - AMPS

General AMPS system information

System Base Tx Mobile 'x
type frequency frequency
channel 1 channel 1

MHz MHE=Z
E-AMPS 870.030 825,030

D-AMPS 870.030C 825.030
AMPS 870,030 825.030

Allocation of channels

Dedicated control channels

Volce/traffic deviation FM

Data deviation

Data type

Data rate

SAT frequencies

SAT deviation

Signalling tone freguency
Sigrnalling tone deviation

Signalling tone duration

46882-135W
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In the table below, AMPS is the default
secting of the user-defined AMPS system
and is specified as & subset of E-AMPS.

Minimum
channel
number

1

1 WIDE

1 BELOW
1 NARROW
1 ABOVE
1
1

N-AM

PS

Maximum Channel
channel gpacing
number

kH=z
1023 30

1023 wWIDE 30
1023 BELOW 30
1023 NARRCOW 30
1023 ABOVE 30

Duplex
offget
{Rx - Tx)

BELOW channels are offsefr from
the NARROW channels by -10 kHz,
N-AMES ABOVE channels are offsetr from
the NARROW channels by +10 kHz.

1 to 333: System A.

334
667
717
800
581

313
334

to
to
to
to
to

to
to

Except

N-AM

P3

Except

N-AM

PS

666: System B.
716: System A'.
799: System B'.
990: Reserved.
1023: System A''.

333: System A,
354: System B.

narrowband: 12.0 kHz maximum.

narrowband: 5.0 kHz

narrowband: £.0 kHz
narrowband: 700 Hz

maxinum.

+10%.
+10%.

FSK Manchester encoded, BCH parity.

Except narrowband: 10 kbit
N-AMPS narrowpand: 100 =0.

5.97

g,

6.00G and 6.030 kHz

2.0 kHz 210%.

10.0 kHz 1 Hz.

8.0 kiz x10%.

50 ms,

400 ms or 1.8 s 10

/s +1l bit/s.
1 bit/s.

3.

1-3



GENERAL INFORMATION

DSAT sequences

DS5T sequences

DSAT and DST deviation
DSAT and DST tLvpe
DSAT and DST rate

Other tones

Noise measurement filtration

Mobile transmit power

2556CBH, 255B2BH, 256A9BH, 25AD4ADH,
2GABZREH, 26B2ADH and 2969ABH.

DAASZ4H, DAAAD4H, DA9BGA4AH, DAB2BIH,
D954D4H, DI94DE2H and D6965B4H,

{N-AMPS narrowband.) 700 Hz +10%,
NRZ (DSAT, DST and sync word}.
200 bit/s +0.2 bit/s.

DIME sent in conversation Ffrom mobile
by preszing key pad.

C-megsage psophometric.

level o e e e

Clags I
0 2.82 W
1 1.12 W
2 447 mw
3 178 mw
4 J0.8 mW
5 28.2 mmW
) 11.2 mW
7 447 win
8 4,47 mW
9 4,47 W
10 4.47 W
SCM O0xx00

Sysetem parameter settings
System Lvpe
System identity
Control channel
First voice/traffic channel
Lagt volce/traffic channel

Eandoff increment

Class I
1.12 W
1.12 W
447 mW
178 mW
70.8 mW
28.2 mW
131.2 mW
4,47 mW

AT mW

I Clags IIT Class IV
4477 mW 447 W
447 mwW 447 mwW
447 mW 447 wwW
178 W 178 mwW
70.8 mW 70.8 mi
28.2 mwW 28.2 mw

Levels 8, 9 and 10 are for D-AMPS
digital channels only.

As selected. Default E-AMPS.

5 digits (decimal). Default 00002.
1 to L023. Default 334.

1 to 1023, Default 1.

1 te 1023, Default 666.

1 to 1023, Default 333.
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SAT fregquency

Digltal colour code {(DCC)
DSAT colour code (DSCC)

Digital verification colour code
{(DVCC)

Burst indicator {SBI}

TDMZE channel

Mobile parameter settings

Mobile number (MIN)

Display format settings
Display format

Pause

Number format

Test gequence gettings

Test seguence

DTME
Hook flash
Printer settings

Printer port

Print

Terminate

AG882-135W

GENERAL INFCRMATION

5,870, 6.000 or 6.030 kHz.

Default 5,970 kHz.

0, 1, 2 or 3. Default 0.

(N-2AMPS only.) 0 to 6. Defaulc 0.
(D-2AMPS only.} 1 to 255. Default 15.
(D-2AMPS only.} Shortened, Full 1 or
Fulil 2. Default Shortened.

{-AMPS only.) FACCH or SACCH.
Default FACCH.

Format ®XEX-XXX-XXXX.
Default 000-000-0000.

Default FULL.

SUMMARY or PULL.

ALWAYS, MANUAL
Default MANUAL

ONLY or ON FAILURE.
ONLY .

HEXADECIMAL, DECIMAL, OCTAL,
or STANDARD 2.
Default STANDARD 1.

STANDARD

BRIEYF TESTING,

COMPREHENSIVE TZSTING,

CALL PROCESSING ONLY,

CALL AND RF TESTING or

NCO SEQUENCE DEFINED {user-defined

Default BRIEF TESTING.
ENARLED or DISARLED. Bdefault DISABLED.
ENABLED or DISABLED. Default DISABLED,

UNASSIGNED, GPIB, RS-232 or PARALLEL.
Default UNASSIGNED.

OFF, ALL, ON FAILURE orx
befault OFF.

ON PASS.

<CR> and <L¥F>,
<LF> and <CR>.

<LF>» or <CR>. Default
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GENERAL INFORMATION

Interface settings

Baud rate

Length/parity

top bits
GPIBR address

TIA format

Test sequences

CALL PROCESSING ONLY

REGISTRATION,
CALL

Test routine no
MS TO CELL, Test routine
Repeated 1f failed first
The following three are
DTME TONES, Tegt routine no.
HOOK FLASH, Test routine no.
SPEECH LOOPBACK, Test routine
CLEAR FROM M3, Test routine n
CALL CELL TO MS, Test routine
Repeated if failed first

AUTC HANDOFF, Test routine no.

applicable}.
CLEAR FROM CELL,
Print summary.

Test routine

CALL AND RF TESTING
REGISTRATICN,
CALL MS TO CELL, Test routine
Repeated 1f failed first
The following three are
DIMEF TONES, Test routine no.
HOOK FLASH, Test routine no.
SPEECH LOOPBACK, Test routine
CLEAR FROM MS, Test routine n
CALL CELL 10 MS, Test routine
Repeated if failed first
The following are repeat
satisfy the channel sett
{i.e. from the first voi
voice/traffic channel in
with N-AMPS channel rota
HANDOFF, Test routine no. 23.
Skip on to end if failed
TX POWER, Test routine no. 28
T¥ FREQUENCY, Test routine no
SAT (or DSAT) TRANSPONDING, T

1-6

Tegt routlne no.

785, 150, 300, 600, 1200, 2400, 4800 or
9600, Default 1200.

T/EVEN, 7/0DD, 7/NONE, 8/EVEN, 8/0DD or
8 /NONE. Default B/NONE.

1 or 2. Default 1.

01 to 30. Default 06,

I18-55, hexadecimal, ASCII 1, ASCII 2 or
ABSCTT 3.

. 20,

no. 22.

time.

crmitted 1f failed second time.

30 {if enabled).

31 {if enabled).

no. 37 {(digital only).
o. 27.

no. 21.

time.

24 {with N-AMPS channel rotation when

no. 26.

20.

no., 4z2.

rime.

omitted if failed second time.

30 {if enabled).
31 {if enabled).

no. 37 (digital onilv).
o. 27.

no. 21.

time.
ed as many times as necegsary Lo
ings in the svstem parameters menu
ce/tratfic chamnmel to the last
crementing by the handoff increment
ticn when applicable).

{power level 0).
2 {analog only).
est routine no. 25

{analog only).
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GENERAL INFORMATION

SAT (or DSAT} DEVIATION, Test routine no. 25 {analog only}.
After the above have been repeated as negessary -

RMS VECTOR ERROR, Test routine no. 35 (digital only}.

CLEAR FROM CELL, Test routine no. 26.

Print summary.

BRIEF TESTING

REGISTRATION, Test routine no. 20.
CALIL M5 TO CELL, Test routline no. 22.
Repeated 1f falled first time.
The folleowing three are omitted if failed second time,
DTME TONES, Test routine no. 30 (if enabled).
HOOK FLASH, Test routine no. 321 (if enabled).
SPEECH LOOPBACK, Test routine no. 37 (digital only).
CLEAR FROM MS, Test routine no. 27.
CALL CELL 10 M8, Test routine no. 21.
Repeated 1if failed first time.
The following are repeated three times from the first
voice/traffic channel to the last volce/traffic channel
incrementing by the handoff increment with N-AMPS cheannel
rotation when applicable).
HANDOFF, Tegt routine no. 23.
Skip on to try next channel if failed.
SAT {or DSAT or DVCC) TRANSPONDING, Test routine no. 25,
SAT (or DSAT) DEVIATION, Test routine no. 25 (analog only}.
SAT FREQUENCY, Test routine no. 25 (wideband only).
TX POWER, Test routine no. 28 {(all levels).
TX FREQUENCY, Test routine no. 2 (analog only).
RMS VECTOR ERROR, Test routine no. 35 {(digital onlv).
BER REPORT, Test routine no. 29 (digital only).
DIGITAL RSSI, Test routine no. 38 (digital only).
TX SINAD, Test routine no. 3 (analog only).
TX LIMITING, Teg:i routine no. 4 (analog only).
DATA DEVIATICN, Test routine no. 32 {wideband only, if enabled).
RX SINAD, Test routine no. & (analog only).
RX SENSITIVITY, Test routine no. 7 {analog only).
After the above have been repeated three times -
Print results,
CLEAR FROM CELL, Test routine no. 26.
DIGITAL BER, Test routine no. 36 {digital only, if enabled).
Print summary.
The results are printed in a tabular form annotated LOW
CHANNEL, MID CHANNEL and HIGH CHANNEL. Three channels are
alwayvs tested, regavdless of the handoff increment etc.

COMPREEENSIVE TESTING

REGISTRATION, Test routine no. 20.
CALIL MS 70 CELL, Test routine no. 22.
Repeated if failed first time.
The following three are omitted if failed second time.
DTMF TONES, Tegt routine no. 30 (if enabled).
HOOK FLASH, Test routine no. 31 (if enabled) .
SPEECH LOOPBACK, Test routine no. 37 {digital onliy).
CLEAR FROM MS, Test routine no. 27.
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i-8

CALL CELL 70O MG,
Repeated if
ANATOG BER, Test

BAN

SAT
SAT
SAT
X

TX
DC
TX
nc
TX
e
TX
TX
X
X
TX

R¥X BINAD, Tesgt routine no.
SENSITIVITY,

RX
RX

DIG

ORI

CLEAR TROM CELL,

DC

channel settings in the systemg parameters menu

Test routine no. 21.
failed first time.
routine no.

2% (wideband only}.
The following are repeated as many timeg ag satigfies the

(i.e. from

first voilce/traffic channel to the last volce/traffic nnel
incrementing by the handoff increment with N-AMPS channel
rotation when applicable).
DOTF, Test routine no,.
Skip on to end if failed.
{oxr DSAT or DVCCO)
{or DSATY DEVIATICN, Tegt routine no. 25 (analog only).

FREQUENCY,
POWER, Test
POWER, Test
POWER, Test
POWER, Test
POWER, Test
POWER, Test
POWER, Test
POWER, Test
POWER, Test
POWER, Test
POWER, Test
POWER, Test
POWER, Test
POWER, Test
POWER, Test
POWER, Test

SINAD, Test
NOISE, Test

Test routine no. 25 (wideband only).
no.
no.
no.
no.
no.
no.
no.
no.
no.
no.
no.
no.
no.
no.
no.
no.
FREQUENCY, Test routine no.
routine no.
routine no.

routine
routine
routine
routine
routine
routine
routine
routine
routine
routine
routine
routine
routine
routine
routine
routine

23.

28
9.
28
9.
28
9.
28
9.
28
9.
28
9.
28
9.
28
9.

3
3

LIMITING, Test routline no.
COMPRESSION, Test routine
DATA DEVIATION, Test routine

EXPANSICHN,

ITAIL: RGET,

GIN OFFSET,

6

Test routine

routine no.
Test routine no. 38 (digital only).
FIRST 10 SYMBOLS, Test routine no.

{power
{power
{power
{power
{power
{power
{power

{power

{analog

TRANSPONDING, Test routine no.

level 7).
level 6).
iével 5).
level 4).
level 3).
level 2).
level 1),

level 0).

2 {analog onlvy).

only).

(wideband only}.
4 {analog only).
no. 5 (analog only).

no., 32
{analog

(wideband only,
onlvy.

no. 7 (analog only).

35

Test routine no. 8 fanalog only)
RMS VECTOR ERROR, Test routine no.
BER REPCRT, Test

29 {digital only).

35

Test routine no. 35 (digital only).
After the above have been repeated as necessary -

9.

DIGITAL RBER, Test routine no.

Pri

nt summary.

Test routine no. 26
POWER, Test routine no.
36 (digital only,

25.

if enabled).

(digital only).

(digical onliv}.

if enabled}.
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Non-system specific test routines
Test routine no. 1

Reference power

Maximum error

Test routine no. 2

Reference freguency

Maximum error

Test routine no. 3

Test type

Filtration

Digtortion upper limit
SINAD lower limit
/N lower limit

Residual noise upper limit

Modulation level

46882-135W

GENERAL INFORMATION

Transmitter RF power (TX POWER)

10 mW to 100 W, 10 to 44 dBm or
-20 o 14 dBw. Default 3 W.

0 to 100%, 0 to 30 4B, 10 mW to 100 W,
10 to 44 dBm or -20 to 14 GBW.
Default 2 dB.

Transmitter RF freguency {(TX FREQUENCY)
1.5 to 1000 MHz.

0 to 100%, 0 to 1000 ppm or

0 to 100 MHz. Default 2.2 kiz
{analog except N-AMPS narrowband),
0.9 kilz (N-AMPS narrowband) or
200 Hz (D-AMPS digital).

Transmitter distortion (TX DISTORTION),
transmitter SINAD (TX SINAD]),
transmicter SINAD {TX DISTORTION),
transmitter $/N {TX S/N) or
transmitter residual noise (TX NOISE)

{Not applicable to D-AMPS digital
channels.)

Distortion, SINAD (titled SINAD or
DISTORTION) or S/N.
Default SINAD (titled DISTORTICON).

0.3 to 3.4 k¥M=z, 15 kHMz LP or 300 Hz LP.
Default 0.3 to 3.4 kHz.

0 to

[
fen]
o

0 to 50 dB. Default Ze6 dB.
0 to 50 di.

100 Hr to 25 k¥Hz, 1 to 70% or
0.1 to 10 rad.

Hz to 25 kilz, 1 to 70% or

to 10 rad. Default

kHz {except N-AMPS narrowband) oxn
kKHz {(N-AMPS narrowband) .

o 2

ul

1-9



GENERAL INFORMATION

Test routine no. 4

Upper limit

Overleoad factor

Modulation level

Test routline no. 5

Reference compression ratio
Maximum error

Modulation ievel

routine no. &

Teat

Test type

Filtration

Digtorcion upper limit

SINAD lower limit

S/N lower limit

1-10

Transmitter modulation limiting
(T LIMITING?

(Not applicable to D-AMPS digital
cnannels,)

100 Hz to 25 kMz, 1 to 70% or

0.1 te 10 rad. Default

12.0 kHz fexcept N-AMPS narrowband) oxr
5.0 kHz (N-AMPS narrowband) .

0 to 30 dB. Default 20 dB.

Hz to 25 kHz, 1 to 70% or

to 10 rad. Default

kHz {(except N-AMPS narrowband) or
kHz {N-AMPS narrowband) .

W 00 Q=
OO O

Transmititer modulation compression
{(TX COMPRESSION)

{Wot applicable to D-AMPS digitszal
channels.)

0 to 10. Default 2.

0 to 100% or O teo 10. Default 10%.
Hz to 25 kHz, 1 to 70% or

to 10 rad. Dbefault

kHz (except N-AMPS narrowband) or
kHz (N-AMPS narrowband) .

N O g
. +
[S) BRNG I S ]

P

Receiver AF distortion {(RX DISTORTION),

receiver SINAD (RX SINAD),
receliver SINAD (RX DISTORTION) or
receiver 3/N (RX S5/N)

(Not applicable to D-AMPS digital
channels.)

Distortion, SINAD (titled SINAD or
DISTORTION) or S/N.

Default SINAD {(titied DISTORTION).
0.3 to 3.4 kHz, 15 kHz LF or
paophoemetric C-message welighting.
Dafault psophometric C-message.

¢ to 30%.

0 to 50 dB. befault 26 dB.

0 to 50 4B.
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RE level

Modulation level

Test routine no. 7

locration

=

RF level upper limit

SINAD

Modulation level

Test routine no. 8§

Referencr expangion ratio
Maximum error

Modulation level

Tegt routine no. 9
Upper limit
Lower limit

Test routines nos. 10 to 19

46882-135W

GENERAL INFORMATION

0.023 to 22 WV or -140 to -80 dBn.
Default -80 dBm,

100 Hz to 25 kHz, 1 to 70% or

0.1 to 10 rad. Default

.0 kHz (except N-AMPS narrvowband] or
.5 kHz (N-AMPS narrowband) .

[

Recelver sensitivity (RX SENSITIVITY)

{Not applicable to D-AMPS digital
channels.)

6.3 to 3.4 kHz, 15 kHz LP or
paophometric C-message weighting.

Default psophometric C-megsage.

0.023 to 22 WV or -140 to -80 dRm.
Default -116 dBm.

0 to 50 48. Default 124RB.

100 #Hz to 25 kiz, 1 to 70% or

0.1 to 10 rad. Default

8.0 kHz {except N-AMPS narrowband) or
3.0 kHz {(N-AMPS narrowband) .

Receiver demedulation expansion
{RX EXPANSION}

(Not applicable to D-AMPS digital
channels.}

0 to 10, Default 2,

0 wo 100% or 0 o 10. Defauln 10%,

100 Hz to 25 kHz, 1 to 70% ox

.1 to 1C rad. Default

2.9 kHz (except N-AMPS narrowband} or
1.5 kHz (N-AMPS narrowband) . i

DC power consumption {DC POWER)
100 mW to 200 W. Default 100 W.
100 W to 200 W. Default 200 mw.

{(Not implemented.)



GENERAL INFORMATION

System specifi¢ test routines

Test routine no. 20

RI' generator level

Tegst routine no. 21

Control port user outpub

RF generator level

Initial channel

Time alignment

(D-AMPS digital channels}

Tegt routine no. 22

Control port user output

RF generator level

Initial channel

Time alignment
(D-AMPS digital channels)

Registration of mobile on control
channel (REGISTRATION)

-50 (D-2MPS only), -40 (except D-AMPS),
-60 or ~-80 dBm.

Default -50 (D-AMPS only) or

~40 f{except D-AMPS).

Call from cell to mobile
(CALL CELL TO MS8)

Reguest mobile to answer call and resget
to 0 when call is answered {(ocutput 4}.

-50 [(D-AMPS only), ~-40 (except D-AMPS),
-60 or -80 dBEm.

Default -50 (D-AMPS only) or

-40 {except D-AMPS) dBm.

Wide, narrow, below or above [(N-AMPS)
or analog, digital 1 + 4, digital 2 + 5
or digital 3 + 6 {D-AMPS). Default
wide (N-AMPS) or analog (D-AMPS).

0 to 31 for half gsymbol increments from
45 to 00.5. Default 6 for 45 symbols
{standard offgset reference).

Call from mobkile to cell
{(CALL MS TO CELL)

Instruct mobile to make call and reset
to 0 when call is made {(outputr 2).

-50 (D~-AMPS only), =40 (except D-AMPS),
-60 or -80 d4Bm.

Default ~50 (D-AMPS only) or

~40 {except D-AMPS; dBm.

Wide, narrow, below or above (N-AMPS)
or analog, digital 1 + 4, digital 2 + 5
or digital 3 + 6 (D-AMPS). Default
wide (N-AMPS) or analog (D-AMPS).

0 to 31 for half symbol increments from

4% to 60.5. Default ¢ for 4% gymbols
{standard offset reference).
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Test

Test

Test

Test

46882-135W

routine no. 23

SCC,

D3SCC ox DVCC

Handoff channel

Time alignment

{(D-AMPS digital channels)

routine no. 24

5CC, DSCC or DVCC

Handoff channel

Time alignment

{(D-2AMPS digital channels)

routine no. 2%

Test type

reference deviation

SAT reference [reguency

GENERAL INFORMATION

Handoff from current to chosen
voice/trafflic channel {HANDOFF)

No change or incremented at handoff.
Default incremented.

Wide, narrow, below or above (N-AMPS)
or analog, digital 1 + 4, digital 2 + 5
or digital 3 + 6 {D-AMPS). Default
wide (N-AMPS) or analcg (D-AMPS).

0 to 31 for half symbol increments from
45 to 60.5. Default 0 for 45 symbols
{standard offset reference).

Automatic handoffs from first to last
voice/traffic channels (AUTO HANDOFF}

No change or incremented at handoff,
Default incremented.

below or above
digital 1 + 4, digival 2 = 5
(Dh-2MP5} . Defaul:
(D-AMPS) .

Wide, narrow,
oY analog,
or digital 3 + 6
wide (N-AMPS) or analog

(N-2MPS}

0 to 31 for half symbol increments from
45 to 60.5. Default 0 for 45 gyvmbols
{standard offset reference).

SAT, DSAT or DVCC transponding

{SAT (or DSAT or DVCC) TRANSPONDING or
SAT {or DSAT) DEVIATION or

SAT FREQUENCY)

(Except D-AMPS digital channels.)
Transponding only, transponding and
deviation or transgponding and
frequency.

Default transponding and deviation.
2.0 kHz SAT or 700 Hz (DSAT).

As SAT colour code {l.e. 0 = 5.970 xHz,
1 = 6.000 kKHz and 2 = 6.030 kHz).

Devaition or Frequency maxinum error

routine no. 26

Default 20%.

Clearing down from cell
{(CLEAR FROM CELL)



GENERAL INFORMATION

Tegt routine no. 27

Control port user output

Test routine no. 28

Power level

Upper limit
Lower limit
Test routine no. 29 - Analog

Lower limit

RF generator level
Test routine no. 29 - Digital

Tntroduced bit errors

RF generator level

BER report upper limit

BER report lower limit
Test routine no. 30

Summary line

Test routine no. 31

Summary line

L
N8

Test routine no.

Nominal deviation

Maximum error

Clearing down: from mobile
(CLEAR FROM MS)

Reguest meblle to clear down and et
to 0 when call is cleared {output 3}.

Transmitter RF power {TX POWER})

0 to 7 {(analog channels) or 0 to 10
{(D-AMPS digital channels). {See under
'General AMPS gvstem information'.}
Default +2 4&B.

Default -4 4B.

Data performance (ANALOG BER)

0 to 100% of audit orders confirmed by
mobile. Default 95%.

-141 £o -80 dBm. Default -113 dim.
BER reporting (BER REPORT)

0 to 40 bits in error per time slot
(260 bits}. Default 0.

Equivalent to 0 te 1%% BER.

~-120 to ~-50 dBm. Default ~-60 dBm.

0 to 7. Default 0.

0 to 7. Default 0.

DTMEF tones (DTMF TCONES)

Printing and scrolling disabled or
enabled when test routine is disabled.
Defauls enabled.

Hook flash {HOOK FLASH)

Printing and scrolling disabled or
enabled when test routine ig disablied.
Defaulr enabled.

Data deviation (DATA DEVIATION)

(Not applicable to N-AMPS narrowband or
D-AMPS digital channels.}

8.0 kiz.

0 to 100% or 0 to 8 kiz. Default 10%.
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Test routine no. 33

Nominal deviation
Maximum error

Test routine no. 34

Nominal duration

Maximum error

Test routine no. 35

Test type

RMS vector error upper limilt

Firgt 10 symbols upper limit

Origin offger upper Limit

Test routine no. 36

Multi-path simulation

Upper limit

RF generator level

46882-135W

GENERAL INFORMATION

8T deviation {ST DEVIATION)

(Wot applicable to N-AMPS narrowband or
D-AMPS digiltal channels.)

8.0 kiz.
0 to 100% or 0 te 8 kHz., Default 10%.
ST duration (8T DURATION)

{(Not applicable to N-AMPS narrowband or
D-AMPS digital channelsg.)

Dependent on preceding tests.
50 ms for Handoff.

400 me for Hook £lash.

1.8 s for a Clear down.

0 to 100% or 0 to 10 &. Default 10%.
Digital modulation error

(RMS VECTOR ERROE, FIRST 10 SYMRBOLS,
CRIGIN CFFSET or BURST ENVELOPE)

(Applicable only to D-2MPS digital
channels.)

RMS vector error, first 10 symbols

origin offset or burst envelope.
Default RM3 vector error,

o 40% or 0.4.
Default 12.5%.

~50 to -10 dB.
Digital RF sensitivity (DIGITAL BER)

(Applicable only to D-AMPS digital
channels. )

Pseudo-~random ingerted in the data
field after convolutional coding but

before interleaving.

Z2-ray egual amplitude non-faded signal,
1 symbol delay (41.15u=).
0 to 40%. Default 3%.

-120 to -50 &dBm. Default -110 48m.



GENERAL INFORMATION

Tegt routine no. 37

Speech delay
Timeout

Test routine no. 38

RSST report channel

RF level for RSSI channel

Upper limit
Lower 1limit

RF level for current traffic
channel 1f not RSSI channel

Test routine no. 39

Manual test operation

Channel selection

Channel type

SAT frequency setting

SAT Jevel

DSAT and DST level

Data level

DSAT data (DSCC) selection

Digital speech loopback guality
{SPEECH LOOPRBACK)

{Applicable only to D-2MPS digital
channels.)

2 s.
Y or 20 &. DbDefault 20 s.
Digital RS8SI (DIGITAL RSSI)

(Applicable only to D-aAMPS digital
channels.)

Current digital traffic channel or
another channel in the range 1 to 1023.

120 to -50 dBm. Default current
digital traffic channel for 2955 A/B/R)
Default -100 dBm.

~-120 to ~8C dBm (for 2955 if report
channel is not current traffic
channel).

0 te 31. Default 9.

0 o 31. Default 3.

~120 to -50 dBm. Defaulc -60 dBm.

(Not implemented.)

1 to 1023. {Channnels 800 to 990 are
mapped pelow channel 9%1.)

Wide, narrow, below or above (N-AMPS)
or analog, digital 1 + 4, digital 2 + 5
or digital 3 + 6 (D-AMPS). Default
wide (N-AMPS) or analog (D-AMPS).

3 to 8 kHz,
{(Hardware resgscolution 5 Hz.,)

0 to 2.5 kKHz.
{Hardware regolution nominally 12 Hz.)}

0 to 1.0 kHz.
(Hardware resgolution nominally 5 Hz.)

0 to 10 kHz.
(Hardware resolution nominally 47 Hz.)

0 to 6.
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DVCC

Time alignment

RF generator level

Non-conversation operating modes

Conversation operating modes

Audio paths for use with 29855
mode

SAT, DSAT or D87 measurement

ST or DST indication

Syng indication

8B indication

DTME tones

DC power

Digital measurements

46882-135W

GENERAL INFORMATION

1 to 255 (D-AMES digital channels
only). Default 15

0 teo 31 (D-AMPS digital channels only).
Default O.

-120 to =50 dBm {D-AMPS analog and
digital channels only). Default -
80 dBm.

DATA OFF, SIGNAL TONE, DOTPTING, FCC,
REGISTRATION, PAGE MOBILE, PLACE CALL,
DIRECTED RETRY, NEW ACCESS CHANNEL,
OVERLOAD CLASS and RF SENSITIVITY
(D-AMPS digital channels only).

CONVERSATTON, HANDOFF, POWER LEVEL,
R8ST REPORT (D-AMPS digital channels
only), BER REPORT (D-AMPS digital
channelg only}) and CLEAR DOWN.

RX {(AF input), R} %20 {AF Ilnput
amplified with a gain of 20) and TX
(demodulated gignal from Adapter).

Deviation is measured while SAT, DSAT
or D8T is being digplayed. Otherwise,
the reading is frozen. Update rate is
every 6 seconds if DC voltage is »1 V.
Otherwise, it is every 2 seconds.

When a signalling tone is being
received, ST or DSAT is displaved.

When in conversation on a D-AMPS
digital channel, SYNC ig displayed
while date with the correct gync
pattern for the current channel tvpe is
being received.

SE is displayed while digital shortened
burst data with the correct sync
pattern for the current channel type is
being received.

Up to 16 tones are digplaved. More
than 16 causes the display to scroll.

DC wvoltage, current and calculated
power indicated when the DC level ig
>1 V.

On a D-AMPS digital channel when in
conversation. Update rate is every 3
seconds.



GENERAL INFORMATION

Transmitter offget

Trangmitter RF power

Transmitter RF freguency

RMS vector error

First 10 symbols

Crigin offger

The difference in symbols between the
end of the transmit slot and the start
of the sync word of the receive slot.

The mean power in Warts during the
burst between symbels ¢ and 159,

g defined in I8-55 sgection 3.3.2.1.
As defined in IS$8-5% section 3.3.2.1.
The RMS vector error during the first
10 symbols of a burst following the
ramg up.

As defined in IS-%5% section 3.3.2.1%1.

PERFORMANCE DATA - DIGITAL AND RF SECTION

General
Input impedance
VSWR
Connector type
Inpul power range
Maximum Lnput power

Freguency range

Transmitter measurements
RF fregquency meter
Measurement range

Accuracy

Regolution

Modulation type

Measurement sample

50 Q nominal.

<1.35:1.

N socket (female).

-15 to +35 dBm (31 UW to 3 W).
160 w.

824.010 to B48.970 MHz and
869.01C to BS3.970 MMz in 30 kHz steps.

+500 Hz from channel centre.

+20 Hz relative to the freguency
reference of 2855 series instrument.

+10 Hz,

(Applicable only to D-AMPS digital
traffic channels.)

Any data pattern ofn/4 DOPSK
(0 = 0.35) as defined in 15-54.

(Applicable only to D-AMPS digital
traffic channelg.)

156 symbols, 6.4 ms.
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RF power meter
Meagurement range
Accuracy

Measurement sample

Burst timing

Meagurement range

Accuracy

Meodulation error

Modulation type

Regidual RBrror Vector
Receiver measurements
Signal generator
Level range
Level accuracy
Level resolution

Freguency range

Freguency accuracy

Duplex offset

Modulation generator

Modulation type

RMS vector error

Multi-path simulation

Channel data

46882-135W

GENERAL INFORMATION

~45 to +5 d4BW.
0.7 d&B.

(Applicable only to D-AMPS digital
traffic channels.}

150 symbols, ©€.17 ms.

(Applicable only to D-AMPS digital
traffic channels.}

+30 symbols relative to the standard
offset reference. {45 symbolsg)

1/8 symbol, 5us.

(Applicable only to D-AMPS digiltal
traffic channels.)

Any data pattern ofn/4 DQPSK
(o0 = 0.35) as defined in 18-54,

3% max.

~120 to -50 dPm.
+2 dB.
1 as.

824,010 to 848.970 MHz and
869.010 to 893.970 MHz in 30 kHz steps.

As freguency reference of 2855 series
instruments.

45 MHEzZ.

(hApplicable only to D-2aMPS digital
traffic channels.)

/4 DOPSK (o0 = 0.35) ag defined in
15-54,

<3.2% unwarrented 4% max.

2-ray egual-amplitude non-faded signal,
1 symbol delay {approximately 41.15ps).

Pgeudo~random data or speech loophack
or FACCH or pseudo-speech (nolse).



GENERAL INFORMATION

PERFORMANCE DATA - GENERAL

User controleg and indicators

2855

CRTS

DIsc
PSOTH

DC power meter
Voltage range
Voltage accuracy
Current range
Current accuracy
Power accuracy

AF input to AF output

External modulation input

AF measurement de-emphasis
Freguency response
Insertion loss

Pgophometric {(CCITT) filter

Freguency response

1-20

rour colour-coded keve and LEDs asg

below.

Selects normal 2955 operation.

Selects

modea,

Selects

Selects
Selects

+
’,.....\
f)
ae
+

disc menu.

20 mW at 100 mw

psophometric filter.
local when in remolte.

o 200

cellular radio test system

W.

Ag 29855 except AL coupling only and x20
amplifier for <100 mv.

0.5 V pk-pk for 5 kHz deviation *10% at

1 kHz.

6 dB/occtave,

360

0 dB £1.3 B at 1 kHz.

Conforms to CCITT

50 to 300 H=z

300 to
800 Hz
800 Hz
3 to 3
3.5 to

800 Hz

to 3 kHz
.5 kHz
5 kHz

Hz to 3.4 kHz.

Recommendation P53.

+2
+1
=0
£
+2
+3

dB.
dB.
dB.
da.
dBs.
dB.
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GENERAL INFORMATION

Psophometric (C-message) filter

Freguency response 80 Hz 55.7 2 48,
100 Hz 42.5 #£2 dB.
200 Hz 25.0 %2 4.
300 Hz 16.5 +1 dB.
400 Hz 11.4 =1 4s.
500 Hz 7.5 £1 dB.
600 Hz 4.7 1 dB.
700 Hz 2.7 z1 dB
800 Hz 1.5 1 dB.
900 Hz 0.6 =1 dB.
1 kEz 0 =1 dB.
1.2 kdiz 0.2 z1 dB.
1.3 k#z 0.5 z1 dB.
1.5 k#Hz 1.0 zi &B.
1.8 k#Hz 1.3 z1 dB.
2 kHz 1.2 =1 4B.
2.5 k#Hz 1.4 21 dB.
2.8 kHz 1.9 z1 d&B.
3 kbz 2.5 =1 d4B.
3.3 kHz 5.2 £2 4B.
3.5 kHz 7.6 #2 d4dB.
4 kliz 14.5 +3 4B,
4.5 kidz 21.5% +3 dBE.
5 kliz 28.5 +£3 dB.

SAT generation

Fregquency range 3 to 8 kHz in 5 Hz steps, normally 4 or
6 kHz.

Freguency agcuracy Crystal derived, better than z1 Hz (at
SAT freguencies).

Cutput level accuracy +10%, 300 Hz to 2.5 kilz at gystem

frequencies, i.e. 3.955% to 4.045 kHz
and 5.970 to 6.020 kHz.

Digtortion <3%.
<2% at 4 kHz +45 Hz.
<2% at 6 kIlz +30 Hz.

SAT measurement

Accuracy +10% at nominal system SAT frequencies
and levels.

ST measurement

Measurement accuracy +10% at 5 to 10 kHz.

o
[62]

Tone duration +10 ms at 40 ms to
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GENERAL INFORMATION

FESK data

Generated data deviation

Bit rate
Meagurement deviation

FSK data {(wideband)

GCenerated data deviation

Bit rate

Measurement deviation
DTMF tone generation

Freguency accuracy

Deviation

Distortion

Digital SAT and ST generation

Data rate

Data rate accuracy
Deviatlon range
Deviation accuracy

Digital SAT and ST measurement

Deviatlion accuracy

Control interfaces

GPIB (IBEE 488)

Capabllity

Serial (R8~232)

1-22

Phase-continuous Ireguency shifted
tones of 1200 Hz and 1800 H=z

+10% at 1 to 4 kHz.
1200 baud +1 bit/s.

+10

of

at 1 to 10 kH=z.
Manchester encoded NRZ.
£10% at 1 to 10 kHz.
+1 bit/s at 8 or 10 kHz.

0% at 1 to 10 kHz.

[

*

+1 Hz at DTMF freguencies.

+10% for
Low Ltone

et

to 5 kHz high tone.
high tone z2 dB.

<3% {individual tones).

Sub-audible FS8K data, Manchester
encoded and bandwidth limited.

200 bit/s.
#0.01 bit/s.

0 to 1 kHz.
+10% ar 700 H=z.

Sub-audible F3K data, Manchegter
encoded and bandwidth limited.

+10% at nominal system level (700 Hz).

For printing, for remote instrument
control and for the programming of
uger-defined tegt seguences.

Complies with the following subsebts as
defined in IEEE 488:- SH1, AHL, Tb,
TEO, L4, LEC, SR1, RL1, PPC, DCL, D1,
CC, EZ.

For remote instrument control and for

the programming of user-defined test
seguences.
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Connector

Modem control

Parallel

Connector

Test

Connector
Disc interface
Connector
Freguency standard
Internal

Freguency
Temperature stability
Ageing rate

Warm-up time

External

Freguency

Power reguirements, AC
Supply voltage
Supply freguency
Maximum power

Power requirements, DC
Supply voltage
Maximum powor

Electro-magnetic compatibility

46882-135W

GENERAL INFORMATION

9-way D gocket {(female}.

Provigion is made for modem set-up
messages.

Standard parallel printer protocol for
regults printing and control port with
four TTL compatible outputs and four
TTL compatible inputs.

25-way D socket (female).

For connectlion to a mobille test
interface adapter to enable special
test features within the radic as

specified in ETA/TIA I8-55.

15-way D socket [(female).

25~way D plug (male).

Ag 2955 geries instrument.
10 Miz.

<5 parts in 10%, % to 55°C,.
<2 parts in 107 per vear.

<10 minutes for <2 parte in 107 at
20°C.

Ag 29853 geries instrument.

1 MHz.

94 to 132 V and 180 to 264 V.

240 Hz.

1
621
[t
o]

11 to 32 V.
25 W.
Conforms to the reguirements of EEC

Directive 76/889 as to limitg of RF
interference.

1-23




GENERAL INFORMATION

safety
Environmental

Rated range of use

Conditionsg of storage and transport
Temperature

Altitude

MTBF
Dimensions and Weight

Including handle, feet and cover

Complies with IEC 348,

0 t£o 55°C and up to 95% relative
humidicy at 40°C.

-40 to +70°C,

Up to 2500 m {pressurized freight at
27 kPa differential (3.9 1lbf/ in2).

>5000 hoursa.

Height

Width
Depth

Weight

ACCESSORIES
Supplied

Operating Manual

23T mm {9.1 in)
345 mm (13.6 in)
480 mm (19.3 in)

20.0 kg (44 1b)

Fixing Kit and Cable Assemblies
Front Stowage (Cover

Optional

Service Manual,
Service Manual,
Service Manual,
DC Power Supply
Cable Assembly,
Cable Adapter,

Cable Assembly,
Cable Assembly,
Cable Assembly,
Cable Agsembly,
Cable Assembly,
Cable Assembly,
Cable Assembly,

28570 and 2969D Adaprer
29554 and 29B8R

29558

Cable Kit

GPIB

GPIB, IEEE to IEC

Parallel to Printer Centronics socket
Serial Lo Printer 25-way D socket
Serial to Computer 25-way D plug
Serial to Computer %9-way D plug

to Disc 37-way D socket

to TIA Z5-way D socket

N plug and TNC plug

PATSIE Custom Test Software Package
PMRTEST Custom Test Software Package
Hard Trangit Case

Soft Case

1-24

Part no.

46882-135W
46884~6218
375916288

46882-140T
46881-954A
46882~114B
46883-907V
46883-962H
46883-408K
43130-592K
43138-3624A
43138-207U0
43138-206E
43138-3708B
43138-208Y
43130~-556E
44991-0640
449591-1298
46662-192W
46662-426J
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Chapter 2
INSTALLATION

VENTILATION

If the 28570 or 29600 has a cover, this should be removed before the
instrument 1s connected to the power supply. The instrument isg air-vooled
through vents with fan assistance. Alr is drawn over the heat-producing
elements and ls expelled by the fan through the vents.

Do not obstruct the alr vents while the instrument is in use. Avoid
standing the instrument on or clcse to other eguipment which ig hot.

TEST SET INTERCONNECTIONS

If the instrument recelved is a complete Radio Test System 2957D or
29500, it only reqguires connection to the power supply and the peripherals to
be fully operational.

Note | On the 2955's GPIB interface unit, check that the 2 and 4
switches are set on {not OPEN) to give an address of 6 {or any
other address in the range 1 to 30) and that the TALX CNLY
gwitch 1s sef to OPEN. See Pig. 2-3.

If the instrument recelved 1s an Adapter for converting an existing Radio
Communications Test Ser 2955 series to a Radio Test System 2857D or 2960D,
folliow the procedure below. First, make sure that the 2955 1g fitted with a
GPIE interface unit.

Converting a 2955 to a 29570 or 29600

The 2957D or 2960D consists of an Adapter and a 29855 which are assembled
together. See Fig. 2-1 and Fig. 2-2. Proceed as follows:-

(1} Unpack the Multi-system Adapter and check that the accompanying
Fixing Kit (part no. 46884-6218) contalins the items given in Table
2-1. If any part 1s misgsing, contact your nearest Marconi
Instruments repregentative, (For the address, gee the rear cover).

{2} Turn the 2955 upside down and lever off the caps covering the screws
which hold the feet in place. Save the caps.

{3} Unscrew and remove the 4 feet. Save the screws.
(4} TInsert the 4 clips (items 5 and 6) in the slots in the positions
formerly occupied by the feet. The clips are handed. Lay them flar

and positioned so that the screw holeg in the clips line up with the
gcrew holes in the 2855'g bottom cover.
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INSTALLATION

TABLE 2-1 FIXING KIT CONTENTS

Ttem Description Part no. Quantity

(7)

Cable Agsembly, BNC connectors, 0.13 m  43130-498IL. 2
Cable Agsembly, BNC connectors, 0.26 m 43130-4997 1
Cable Aggsembly, AC power supply 43137-364T7 1
Pillar asgsembly 41700-616V 4
Clip (right-hand) 35905-447D 2
Clip (left-hnand) 35905-448T 2
Rear support bar 41700-639Y 2
Screw pan head M4 x 8 21837-459n 2
Screw pan head M4 x 12 21837-463T 2
Crinkle washer ¥4 21177-650H 4
Cable Aggembly, RF, N plugs 43137-999K 1

Inr place of the 4 feet, screw in the 4 pillar agcemblies (item 4).

With the 2955 upside down, position the Adapter, alsc upside down,
over it so that the pillars on the 2955 enter the 4 cutouts in the
Adapter without trapping any of the cables. At this point, both
instruments shcould line up all the way round.

Screw the 4 feet intco the ends of the pillar assemblies and replace
the caps.

On the 2955, remove the 2 screws which retain the rear cover.
Discard the screws.

Hook the curved ends of the 2 rear support bars into the slots in
the 2955's upper 2 rear feet.

Screw the other ends of the bars into the Adepter's rear casting
using the 2 shorter M4 screws {item 8) with washers (item 10).

Insert the Z longer screws {item 9} with washers {item 10} through
the rear support bars {(using the ingide holeg) 1nto the rear cover
screw holes.

Finally, check that both instruments are securely held together.
This completes the mechanical connection.

Connect the Adapter's MOD OUT socket to the 2955's EXT MOD INPUT
socket and the Adapter's AF QUT sockelt to the 2955's AF INPUT socket

uging the .13 m coaxlal Cable Assemblies (item 1).

Connect the Adapter’s IF IN socket to the 2955's IF OUT socket using
the 0.26 m coaxial Cable Assemblies {item 2).

Connect the Adapter's RF LINK TO TEST SET sockef to the 2955'zs RF
IN/CUT N socket usging the N to N Cable Assembly (item 11).

Connect the Adapter's AC SUPPLY OUT socket to the 2955's AC SUPPLY
socket using the AC power supply Cable Assembly (item 3).
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Fig. 2-1 Front view showing electrical and mechanical connections(item
numbers as given in Table 2-1}
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Fig. 2-2 Rear view showing electrical and mechanical ceonnections{item

numbers as given in Table 2-1)
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INSTALLATION

2
ADDRESS 4

N 8
0'——16

£0z57

Fig. 2-3 Switches on the 2955's GPIE interface unit set to address 6
(2 + 4) and not to TALK ONLY

(17) Connect the Adapter's internal GPIE ribbon cable to the 2955's GPIB
connector and fasten it using the lock screws provided.

{18) On the 2955%'s GPIB interface unit, sget the 2 and 4 switches to on
(not OPEN) to give an address of 6 (or set any other address in the
range 1 to 30). Set the TALK ONLY switch to OPEN. See Fig. 2-3.

{19y Finally, switch on both the Adapter and the 2955 after ensuring that
both voltage selectors are set to the correct range with correct
fuses fitted. Check that the GPIB address is correct. Press the
CRTS key and check that the self test seguence commences.

POWER REQUIREMENTS
AC power supply

The 2855 and the Adapter each reguire 105 to 120 V or 210 to 240 VvV AC,
50 to 400 Hz. For the Adapter, the reguired supply fuses (time lag) are 500
mA for 105 to 120 V or 250 maA for 210 to 240 V.

Before switching on, ensure that the rear panel voltage range switches
are in their correct positions as revealed by the cut-ocuts in the locking
plates and that the correct value fuses are fitted. To change a voltage
setting, reverse the locking plate after setting the slide switch to its
alternative position.

Engure that the Adapter and the 2955 are both set to the same voltage
Orrange and that the Cable Assembly is firtted between the Adapter's AC SUPPLY
OUT and the 2955's AC SUPERLY connectors.

The Cable Aggembly ls fitted at one end with & female plug which mates
with the AC connector at the rear of the Adapter.
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INSTALLATION

For fitting a supply plug, the core coleours are as follows:-

Ground - Green and vellow
Neutral - Blue
Live (phage) - Brown

When attaching the Cable Assembly to a non-soldered plug, it is
recommended that the tinned ends of the conductors are first cut off to avoid
the danger of cold flowing of any scolder which could regult in intermittent
connections.

DC power supply

Conneact +11 to 32 V te the left-hand red (iive) and black (chassis)
terminale on the rear.

GPIB PORTS
Internal

On the Adapter, there ig an internal GPIB ribbon cable which is connected
to the 2855's GPIR port.

External

On the rear panel of the Adapter, there is a Z24-way IEEE 488.1 socket
which is used to connect to other eguipment. See Fig. 2-4.

12 1
( )cma
24 13

Fig., Z2-4 GPIB socket contacts (from the front)

The functions of the gocket contacts are as follows:-

Contact Function Contact Function

1 Data I/0 1 13 Data 1/0 5

2 Data I/0 2 id Data 1I/0 o

3 Data I1/0 3 15 Data L/0 7

4 Data I/0 4 16 Data I/0 8

5 T0I i7 REN

5 DAV 18 Pair with 6
7 NRFD 18 Pair with 7
g NDAC 20 Pair with 8
i} IFC 21 Pair with 9
10 SRQ 22 Pair with 10
11 ATN 23 Pair with 11
12 Ground shield 24 Logic ground
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For connection to other equipment which has a 24-way IEEE 488.1 socket,
there is a GPIB Cable Assembly (part no. 4£3139%-1890) which 1s available as an
optional accessory.

where conformity with the radio freguency limits specified by VDE
(Verband Deutscher Electrotechniker) is required, there is a double-screened
Cable Assembly {(part no. 46883-962H) which is avallable as an optional
accessory.

The cable assemblies have male-female connectors at both ends. This
allows several connectors to be stacked on top of one another and secured by

lockscrews.

There could be damage with too large a stack.

FTor connection to other egupment (or another cable assembly) which has a
2h-way TEC $25 plug, there ig an IEEE to IEC Adapter (part no. 46883-408K)
which is avallable as an optional accessaory. See Fig, 2-5.

>— 2 |EEE LEAD —{
r

INSTRUMENT
- 43129-189U -

{IEEE
CONNECTOR)

EQUIPMENT
WITH IEEE
CONNECTOR

D=1 = IEC LEAD —<

EQUIPMENT

INSTRUMENT

L
(EEE (PR S| W, WITH IEC
CONNECTOR) CONNECTOR
1EEE 1o IEC
ADAPTER
46883-40BK

Fig. 2-5 GPIB interconnections

PARALLEL CONTROL PORT

This has a 37-way D socket which is mounted on the right-hand side panel.
See Filg. 2-6.

18 1
® & 8 & & S & 2t 8B O RO 9 RN
® 8 8 $ F & 08 0 S E E N0 NEN
L07eZ

37 26

Fig. 2-6 Parallel control port socket contacts (from the front)
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The functions of the socket contacts are as follows:-

Contact Function Contact Function

1 +5 ¥V out 20 Ground

2 Latch in 2 21 Latch in 1
3 Latch in 4 22 Latch in 3
4 Tnused 23 Unused

5 I/0 control strobe (L) 24 Unuged

& Data 7 25 Data 8

7 Latch out 2 26 Data 6

8 Latch out 3 27 Ground

9 Data & 28 Latch out 1
10 Data 3 28 Data 4

11 Data 1 30 Data 2

12 I1/0 control ACK (L) 31 I/0 control
13 Latch out 4 32 T/0 control
14 GCround 33 Ground

15 Ground 34 CGround

16 Inused 35 Unused

17 Latch out 5 36 Latch out &
18 Latch out 7 37 Latch out 8
19 Unused e e

For connection to other equipment which has a Centronics socket, there is
a Printer Cable Assembly (part no. 43130-592K) which is availabls as an
optional accessory. This has a Centronics plug. See Fig. 2-7.

SoTAs

1 18
19 36
FPig. 2-7 Printer Cable Assembly plug contactg (from the front)

On the Printer Cable Assembly, the functions of the Centronics plug
contacts are as follows:-

Contact Function Contact Function
1 Strobe L 7 Data 6

2 Data 1 3 Data 7

3 Data 2 8 Data 8

4 Data 3 10 ACK L

5 Data 4 17 Chassgig
6 Data 5 19 to 26 Ground
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SERIAL PORT

Thig has a 9-way D socket which is'mounted on the right-hand side panel.
See Pig., 2-8.

§ 1
cmu
g 8

Fig. 2-8 Serial port socket contacts (from the front)

The functions of the socket contacts are as Icllows:-

Contact Function Contact Function
- ] DCD & DER

2 Ry data in 7 RT'E

3 Tx data out 8 cTs

4 DTR 9 RI

5 Ground 00| 0——————— @ ————————

For connection to other equipment (or ancther cable aggsembly) which has a
25-way D socket, there ig a Printer Cable Assembly (part no. 43138-36%A) which
is available as an optional accesssery. This has a 25-way D plug. See
Fig 2-9.

£or8a

1 18
19 36
Fig. 2-9 Printer Cable Assembly plug contacts (from the front)

On the Printer Cable Aggembly, the functions of the 25-way D plug
contacts are as follows:-

Contact Purpose Contact Purpose
2 RX 5 Crs

3 X 7 Ground
4 RTS o e e o o

For connection to other equipment which has a 25-way D plug, there is a
Computer Cable Assembly (part no. 43138-207U) which is available ag an
opricnal accessory. This has a 2bh-way D socket. See Fig. 2-10.
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13 1
& B8 8 0 & ¥ 23 ek O o
® 2 0 r 006 0PRSS
coaat

25 14

Fig. 2-10 - Computer Cable Assembly socket contacts {(from the front)

On the Computer Cable Assembly, the functions of the 25-way D socket
contacts are as follows:-

Contact Purpose

2 TX
3 RX
7 Ground

For connectlon to other equipment which has a 9-way D plug, there 1s a
Computer Cable Agsembly (part no. 43138-206E} which is avallable as an
optional accesgory. This has a 9-way D socket. See Fig. 2-11.

5 1
corao
9 8

Fig. 2-11 Computer Cable Assembly socket contacts (from the front)

On the Computer Cable Assembly, the functiong of the $-way D socket
contacts are ag follows: -

2z
3 X
5 Ground

DISC INTERFACE PORT

This hags a 25-way D sockeb which is mounted on the right-hand side panel.
See Fig. 2-1Z.
13 7

LI B I B A B
LI B BN 2 B R
oose

s 14

Fig. 2-12 Digc interface socket contacts {(from the front)
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The functions of the socket contacts are ags follows:-

Contact

WO 00 =1 Oy Ut s 0 DD
i

T
P = o

5
i
i
1

Function
Index
Ground
Ds0
Ground
DSl
Ground
Unused
Ground
Motor on
Ground
Direction
Ground
Step

Ground
Write data
Ground
Write gate
Ground
Track 00
Ground
Write protect
Ground
Read data
Ground

Side select

For connection to other eguipment which has 37-way D socket,

Disc Cable Assembly
accessery.

(part no.

TEST INTERFACE ADAPTER PORT

This has a 15-way D socketr which is mounted on the right-hand side panel.

See Fig. 2-13.

FPig. 2-13

The functiong of the socket contacts are as

8

1

* »

15

Contact TFunction

1 Shield

2 Tx data out
3 Rz data in
4 T8

5 [SUS

& DSR

7 D ground

8 >CD

For connection to other eguipment which has a 25-way D socket,

TIA Cable Assembly
aACCcessory.

2-10

. 4 8 9 0

cosen
9

{(part no.

43138-208Y)

This has a 25-way D plug.

Test port socket contacts (from the front)

follows: -

Function
RT
+10 V (=100 md)}
Audio out

A ground

A ground

Audioc in

DTR

there is a

43138-3708B) which is available as an cptional
This has a 37-way D plug.

rhere is a

which is available as an optional
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Chapter 3-0
INTRODUCTION TO OPERATION

CHAPTERS

‘t

Local operation is covered in two chapters as follows:-
fa} Chapter 3-0. This introductory chapter,

{b) Chapter 3-1. Thisg covers local operation by using the controls on
the 2985 and on the Adapter.

Chapter 4 covers remote control using the GPIB interface port or the
RE5-232 serial interface port. Chap. 4-0 2o Chap. 4-6 cover programming for
remote control and to enable the user to define his own test seqguences and to
define parameters in test routines for local control.

INTERCONNECTIONS

Start by connecting the radio under test to the 298570 or 2960D as
described on page 3-1-11.

STARTING

When vou switch on, the normal RECEIVER TEST display appears. See
Fig. 3-6. Press the CRTS key on the Adapter. Initializing and self testing
take place as shown on the digplay. See Fig. 3-7. When this is completed,
the main top level menu appears. See Fig. 3-8.

Press the I'ULL AUTO TEST key. The FULL AUTO TEST intermediate display
appears. See Fig. 3-10. If the parameters which are shown on this display
exactly match the needs of yvour radlo, you can carry on by pregsing the START
TEST key.

These top level menus and options are summarized in Table 3-1.
"""""""""""" ﬁaﬁg”m" When testing & digital radio, unless an external 1 MHz standard
. is in use, it is recommended that &% minutes warm-up time be
allowed for the internal freguency standard to stabilize.

CHANGING FORMAT

If the system parameters do not match the radico under test, press the
CHANGE FORMAT soft key. The CHANCE FORMAT MENU appears. See FFig. 3-10. This
leads vou to a geries of menus so that vou can alter any of these parameters.
Thege menus are summarized in Table 3-2.

For full details, sceo pages 3-1-18 to 3-1-38.
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INTRODUCTION TG OPERATION

TABLE 3-1 TOP LEVEL MENUS AND OPTIONS FOR AMPS

Menu Option Menu Option Page
Main 3-1-16
GO/NC~-G0O TEST 3-1-39
FULL AUTO TEST Intermediate 3-1-18
START TEST 3-1-40
CHANGE TORMAT 3-1-18
MANUAL TEST 3-1-47

FULL AUTO TEST

When vou start this test, the 2957D or 2%60D automatically performs the
test routines which make up & test seguence. The test sequence is built-in or
user-defined and is selected from the CHANCGE FORMAT MENU.

For full details, see pages 3~-1-40 and 3-1-41.

GO/NO-GO TEST

This is similar to the FULL AUTO TEST but it provides only summarized
results for each test routine.

For full details, see page 3-1-38.

MANUAL TEST

When vou select this mode, yvou are given the choice of a number of manual
tests which can be made. This iz useful for trouble-shooting and
faulr-finding. i

For Full details, see pages 3-1-47 to 2-1-58.

TEST SEQUENCES

The FULL AUTO TEST and the GO/NO-GO TEST consist of a number of test
routines which are combined into built~in or user-defined test seguences.

For full details, see pages 3-1-59 to 3-1-61.

TEST ROUTINES

Fach test routine is carried out automatically. There 1s a cholce of
twenty-eight test routines which are combinad in the four built-in test
sequences and which are available for user-defined test seguences.

For full details, sce pages 3-1-62 to 3-1-88,
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INTRODUCTION TO OPERATION

TABLE 3-2 CHANGE FORMAT MENUS FOR AMPS

Meru Option Menu Option Page
SYSTEM PARAMETERS -1-19
SYSTEM TYPE -1-20

SYSTEM DEFINITION

|
[
1

SYSTEM TITLE
LOWEST CHANNEL
HIGHEST CHANNEL

TX BASE FREQUENCY
DUPLEX OFFSET
CHANNEL SPACING
MEAN DATA DEVIATION
SAT DEVIATION

i

1

i

i

i

i

i

]

H

¢

SYSTEM ID
CONTROL CHANNEL

1
P b e b fed el el el b e

]
BYORY BO RO B B DD DD B R B
N N N I I I R N

[FV RS S % WS R O SE S OU N UU RS B ST R FL R S B VY UL B VS B R VS RS
i H

YVOICE CHANNEL -1-21
HANDOFT INCREMENT -1-21
SAT FREQUENCY 1-21
DBCC -1-21
DVCC 1-21
REGID 3-1-22
ID STEP 3-1-22
REGINCR 3-1-22
DCe 3-1-22
BURST INDICATOR 3~1-22
TDMA CHANNEL 3~1-22
MOBILE PARAMETERS 3-1~24
MOBILE NUMBER 3~1-24
DISPLAY FORMAT 3-1-25
DISPLAY FORMAT 3-1-25
PAUSE 3-1-26
NUMBER FORMAT 3-1-26
TEST SEQUENCE 3-1-26
BRIEF TESTING 3-1-60
COMPREHENSIVE TESTING 3~1-61
CALL PROCESSING ONLY 3-1-59
CALL AND RF TESTING 3-1-59
User-defined test seguence
DIME 3-1-27
HOOK FLASH 3-1-27
PRINTER 3-1-27
PRINTER PORT 3-1-28
PRINT 3-1-28
TERMINATE 3-1~28
INTERFACE 3-1-29
SERIAL PORT PARAMETERS or TIA PORT PARAMETERS 3-1-29
BAUD RATE 3~1-30
LENGTH/PARITY 3-1-30
STCOP BITS 3-1-30
GPIB ADDRESE 3-1-30
TIA FORMAT 3-1-30
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INTRODUCTION TO OPERATION

MISCELLANEOUS

EDLIT COMMAND
SYSTEM PARAMETER WORD 1
SYSTEM PARAMETER WORD 2

3-0-4

DE-MOD SOURCE
DIsC STEP RATE
PRINTER PORT COMMAND
SYSTEM CONFICURATION
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Chapter 3-1
OPERATION

INTRODUCTION

The 2957D and 29600 are combined instrumente which conegist of a Radio
Communicationg Test Set 2355 sgeries and an Adapter,

As this chapter describes the operation of Radio Test Systems 2857D and
2960D, the operation of the 2955 ig not explained except where pertinent.
#ull details of 2953 operation are given in the Operating Manual for the 2955,

" Note | The SYSTEM CONFIGURATION default setting is 00AOH. When testing
& digitael mobile on D-AMPS, 1t 18 necessary to have a getting
other than 0000H (e.g. 0020H, 0080H or (GOACH). See page 3-1-31.

INDICATORS, CONTROLS AND CONNECTORS
2957D and 2960D front panel

Sece Fig. 3-1.

{1} SUPPLY switches. Wwhen both switches are set to ON, power 1s
supplied threough the rear panel AC SUPPLY IN connector to the
Adapter, and from the AC SUPPLY OUT connector through the AC SUPPLY
connector to the 2955, Note that the Adapter's SUPPLY switch does
not control power to the AC SUPPLY OUT connector as it is wired
directly to the AC SUPPLY IN connector.

(2} 2855 MODE key. Selects the normal mode of operation of the 2955.
During this mode, the Adapter is mainly pasgsive. When 2955 mode is
selected and the Adapter 1s in conversation mode and sending oz
generating data, the CRTS indicator LED remains on. This is to
remind the user that modulation generated by the 2955 is combined
with these signals. To disable these signals, press the 2955 key
again. If the 2855 mode is selected when the systexr 18 in remote,
on the GPIB or the RS8-232 interface, any modulating signals are
removed immediately to ensure a fast flow of data through the
Adapter.

{3 CRTS MODE key. Selects the Radio Test System mode of operation with
the Adapter controlling the 2955, The 2957D or 29%60D goeg through a
self test. When an Adapter 1s fitted to a different 2955, it goes
through a series of self tests which include self calibartion. When
this key is pressed immediately following 2955 cperation, the 2957D
or 2960D returns to the menu previously selected (if permissible).
It can also be used to abort a particular test seguence and To
return to the top level menu at any time.

{4) DISC MODE key. Selectg & menu which permits user-defined sequences

to be loaded and saved using an accesggory disc drive. This key ig
enabled when one of the top level gystem mernus is being displaved.
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3-1-2
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Fig. 3-1 28957p front panel

PSOPH/LOCAL MCDE key. The P30PH key function is only enabled during
2955 local cperation. It toggles between removal and insertion of
the psophometric f£ilter in the AP input path. When the filter is
inserted, the LED above the key ig lit. The LOCAL key function is
only enabled during remote cperation {unless GPIB local lockout

asserted). It switches control from remote to local ag shown on the
display.

MODE key LEDs. These light to indicate that the selected mode 1s

enabled and functioning. One or mere LEDs flashing indicates a
fault condition as follows:-

Al Volatile RaM fault.

2955 2955 not responding.
CRTS ROM fault.

DISC Non-volatile RAM fault.
PSCPH System option ROM fault.

Flashing of the CRTS, DISC or PSOPH LED can be cancelled by
pressing another of the Adapter's MODE kevs. If either CRTS or
DISC is then pressed and the associated LED flaghes, this indicates
that the 2955 1s not connected or not addressable. Switceh the
instrument off and on again after the fault has been corrected.
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{14}

{15)

OPERATION

EXT MOD INPUT socket. BNC socket for the application of an external
modulation source when this is required for additicnal tones
signalliing. Also used for an external demodulated gource when
selected from the MISCELLANEOUS menu. This enableg data gignals to
be sent to the modem 1in the 2957D or 2%60D without being modulated
on a carrier. This 1z useful for testing loglc beoards,

AF INPUT socket. BNC sccket for audio signals from the mobile. The
input is AC coupled.

MOD OUT socket. BNC socket for connection to the 2955'g EXT MOD
INPUT socket {13). Modulates the 2955 gignal generator with serilal
data and tones.

AF OUT zocket, BNC socket for comnnection to the 23855's AF INPUT
socket (143,

RE IN/OUT socket. N socket for the RF input. 50 X impedance,

RE LINK TO TEST SET socket. N socket for connection to the 2955's
RF IN/OUT socket (1hH).

EXT MOD INPUT socket. BNC socketr for the modulating output from the
Adapter's MOD COUT socket (9).

AF INPUT sockef. BNC socket for the AP ocutput from the Adapter's AF
OUT socket (10).

RF IN/OUT socket. N socket for the RF signal from the Adapter's RF
LINK TO TEST SET socket (12).

Soft keys. When in CRT8 mode, thege arve used as soft keys to gelect
a programmed function. The function is displaved on the screen
alongside the activating key.

Display. Used to digplay the operating menus and test seguences. At
times, certaln of the hard keys are depicted on the screen. This
indicates that these keve can be used.

2857D and 2960D rear panel

See Fig. 3-2.

1)

46882-135W

DC in/out connectors. Used to connect a DO supply and for making
power consumption meagurements. The DC supply for the unit under
test is connected to the left-hand pair of terminals. The DC output
to supply the unit under test is connected to the right-hand pair of
terminals., In both cases the upper, red terminal is live (+) and
the lower, black terminal 1s connected to the chassis (-). The
Adapter's DC supply comes into operatlon when AC is not connected or
when the SUPPLY switch is not ON.

I¥ IN scocket. BNC socket for connection from the 2955's IF QUT
gocket (13).
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3-1-4

o b@

£0446

Fig. 3-2 29570 and 2960D rear panel
AC supply voltage selector. To change the Adapter's AC range. The
2955's supply voltage gelector (12} has to agree with this setting.
AC supply fuses. Time delay cartridge tyvpe for fusing the Adapter.

AC SUPPLY IN connector. Supplies both the Adapter fused by (4) and
the 2855 through the AC SUPPLY OUT socket (6).

AC SUPPLY OUT connector. Supplies power to the 2955°'s AC SUPPLY
conmector (10}.

External GPIB connector. Enables the 28%57D or 29600 to be remotely
controlled using the IEEE488 (or IECE25 with an adapter) bus. Can

alsc be used for the connection of a printer in listen only mode.

Internal GPIRB cable and connector. For connection te the 2955's
GPIB connector (9}).

2955 GPIRB connector. For internal GPIR connector (8) which allows
the Adapter to remotely control the 2955 using the IEEE488 bus.

46882-135W
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{10} AC SUPPLY connector. Supplied with power from the Adapter's AC
SUPPLY OUT connector {€). TFused by (11).
{11} AC supply fuseszs. Time delay cartridge type for fusing {10).
{12) AC supply voltage selector. To change the range. Has Lo be set to
agree with the setting of the Adapter’s supply voltage selector (3).
(13) IF OUT socket. BNC socke: supplving a 110 %10 kHz IF cutput to the
hdapter's I¥ IN socket {2).
co447
© @ & @
Fig. 3-3 Adapter side panel
Adapter side panel

See PFPlg. 32-3.

(1)

46882-135W

DISC INTERFACE connector. For a floppy disc drive. Enables
user-defined tests to be loaded into or saved from the Adapter's
non-volatile memory.

TEST PORT connector. To provide the connection o the test
interface adapter in accordance with BIA/TIA FS-55,

SERTAL PORT connector. FEnables the 2957D or 2960D to be remotely
controlled from a terminal or computer using the RS-232 interface.
Can also be used for the connecticn of a printer with a suitable
cablie.

PARALLEL CONTROL PORT connector. Used for comnection to a

Centronics or parallel type printer or for automatic control of
mobile interfaces.
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DISC OPERATION

A 3.5 or 5.25 inch, 40 or 80 track floppyv disc drive can be connected.
Single—-sided or double-sided discs can be used but cnly 40 tracks on one side
are used. Head stepping times of 6 or 12 ms can be selected; 6 ms 1s the
default setting. Thege times refer to the inter-track stepping time, not the
head settling time. Tor example, if the drive has a 10 ms step time, the time
should be set to the next slower speed, 1.e. 12 ms. Most modern drives are 3
or € ms.

Preparation

Connect the disc drive to 1ts power supply and switch on. Connect the
drive ribbon cable to the DISC INTERFACE connector. For connector
compatiblity, see Chap. 2. TInsgert a digc in the drive glot and cloge the
lock.

Press the DISC key. The DISC CATALOGUE MENU appears as shown in
Fig. 3-4. The drive should start up.

It the message DISC FAULT appears, 1t indicates that the catalogue cannot
be read as the digce has not been formatted or is faulty. If the message DRIVE
NOT READY is ghown, there has been no response from the drive. In either
cage, remove the disc drive cable, check the connections and supply and then
recommect the drive cable. Presg CAT to re-attempt to read the disc
catalogue. If DRIVE NOT READY 1s again shown, there is probablyv a fault with
the disc drive. If NGO DISC INSERTED is shown, insert or re-insert the disc
and press CAT. If a file which has been recorded under a superseded software
iggue is loaded, a warning message 1is shown in reverse field at the bottom of
the screen. An attempt to use this file may cause the system to malfunction
and should be avoided.

LISS CRATALOGUE MENI

-
[
-
m

TITLE

ALTEES ;.«
3 EXN TEET 1
I L FPRODUOCTION TEST .
& TROUVBLESHOOT ING @"
3 -— MO FILE ~m e <
4 L GOGDE THWARD CHECK s —
= FLLL £FEC TEST 0 e, -
SAVE pd
3 e RO FILE = -
7 —— HO FILE —- TETETES
2 MENL OF Tx TESYS -
Kl

HiZ SEGUEHDE BEFIKED
FORMAT

CURRENT USER TEST SEGUENCE I8
GOORE THHARD CHECK

Fig. 3-4 DISC CATALOGUE MENU

The DISC CATALOGUE MENU shows files 0 to 9 together with their titles or
NO FILE where appropriate. It shows all the disc functions using the ACCESS,
CAT, LOAD, SAVE, DELRETE and FORMAT soft keys. When a fault message is shown
during operation, refer to 'Fault messages' in Table 3-3.
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Formatting

Before a new blank disc can be used, it has to be formatted for the disc
filing system. 7o do thig, press the FORMAT key. FORMAT and ENTER flash on
the disgplay. A&s formatting automatically erasges all previously saved files,
the mesgage DATA ON DISC WILL BE LOST, PRESS ENTER TC CONFIRM is shown. To
abort the formetting process, press any other soft key except ENTER.
Otherwise, press ENTER o confirm. Formatting takes place and, when
completed, the catalogue is updated while CAT flashes.

When CAT stops flashing, NO FILE 1s shown against all ten files. Discs
which have been formatted on 40 track digce drives are not interchangeable with
thoge formatted on 80 track disc drives. On 80 track disc drives, only the
firgt 40 tracks on the disc are formatted.

Saving

To save a file, press the SAVE key. SAVE flashes on the display and the
file number is reguested. Enter the file number using the keypad or abort by
pressing any soft key. If a file already exists for that number, the message
OVERWRITE EXISTING FPILE? PRESS ENTER TO CONFIRM ig shown and ENTER flashes.
To abort the saving procegss, presg any other goft key oxcept ENTER.
Otherwise, pregss ENTER (which changes to SAVE) to confirm. Saving on disc
then takes place and when it ig completed, the catalogue 1s updated while CAT
flashes. When CAT stops flashing, the file name or NO SEQUENCE DEFINED is
shown against the file number.

Loading

To load & file, press the LOAD key. LOAD flashes on the display and the
file number ig requested. FEniter the file number using the keypad or abort by
pressing any soft key. Loading to memory then takes place and when completed,
LOAD srops flashing.

Deleting

To delete a file, press the DELETE kev. DELETE flashes on the digplay
and the file number ig reguested. Enter the file number using the keypad or
aport by pressing any soft key. If nc file is present under that number, the
megsage FILE DELETED igs shown., When a file ig present, the message ARQOUT TO
DELETE FILE, PRESS ENTER TO CONFIRM iz shown and ENTER flashes. To abort the
deletion process, press any other soft key except ENTER. Otherwise, press
ENTER {which changes to DELETE) to confirm. File deletion takes place and,
when completed, the catalogue is updated while CAT flashes. When CAT stops
flashing, --NO FILE-- is shown against the file number.

Locking

To lock a file to prevent it being overwritten by SAVE or deleted b
DELETE or to unlock a previcusly locked file, press the ACCESS key. ACCRSS
flashes on the display and the file number ig reguested. Enter the file
number using the kevpad or aboert by pressing any soft key. The catalogue ig
then updated while CAT flashes. When CAT stops flashing, the letter L is
shown against the flle number to indicate that it is now locked or,
alternatively, the letter L is removed o gshow that the file has been restored
to its neormal unlocked state.
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Catalogue

shown .

Fault messages

Fault message

DRIVE NOT READY

DISC FAULT

3-1-8

Normally, the catalogue is kept updated but,
ig necessary to press the CAT key to read the catalogue.
necessary after a disc drive fault condition.
updated, CaT flashes.

When CAT stops flashing,

if the disc ig changed, it
This 1s also

While the catalogue is being
the current catalogue is

The fault messages, together with their meanings and suggested remedies,
are listed in Table 3~-3.

TABLE 3-3 DISC DRIVE FAULT MESSAGES

No disc 1s present or not
correctly inserted in drive
or lock not cloged

¥File locked to prevent

overwriting

{1} Disc not formatted or
for different system

{2) Dbiscs Fformatted for 40
and 80 tracks are mixed

(3} Verification error
{e.g. disc unreliable
or dirty head)

{5} Head misalignment
between drives

Disc changed since updating

of catalogue

Disc physically protected

from overwriting

Check disc inserted
correctly, check all
connections, check power
supply, replace faulty drive

Insert disc correctly and
clogse lock

Separate different formats

Replace disc or clean head

Try another drive or uge ones
drive for saving and lcoading

Press CAT key for new
catalogue
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OPERATING SUMMARY

The 2957D or 2860D 1s used to test a cellular mobile radio by simulating
the functionsg of a cell base station.

Any one of the following test modes can be used: -

{a) GO/NC~-GO TEST. See page 3-1-39.
(b} FULL AUTO TEST. See page 3-1-40.
{c)  MANUAL TEST. See page 3-1-47.

For the FULL AUTO TEST, the display ig in one of the following forms:-

{a) SUMMARY DISPLAY. See page 3-1-39.
(b} FULL DISPLAY. See page 3-1-40.

Thesge are gelectable from a menu. With FULL DISPLAY, the top half of the
display is the 2955's normal DUPLEX test displav. The bottom half shows the
title, the status and the result of the current test routine. SUMMARY DISPLAY
is always gelected for the GO/NO-GO TEST mode and it gan be selected for the
FULL AUTO TEST mode. The SUMMARY DISPLAY shows only the title, the status and
the result of the current test routine. Pasgsed test routines scroll up and
off the screen; failed test routines remain at the top of the screen.

There are four built-in test seguences as follows:-

CALL PROCESSING ONLY. See page 3-1-59.
CALL, AND RF TESTING. See page 3-1-39.
BRIEF TESTING. See page 3-1-60.
COMPREHENSIVE TESTING. See page 3-1-61.

ooy

Fach of the test sequences consists of a number of test routines. There
are Lwo groups - non-g8ysiem gpecific tegt routines ag shown in Table 3-4 and
gystem specific test routines as shown in Table 3-5., The non-system specific
test routines are applicable to any cellular radic system but these system
gspecific test routines are applicable only to AMPS.

Full details of test seguences and test routines are included under the
following headings:-

{ay Performance data. See pages 1-7 to 1-9 and 1-10 to 1-19,
(b} Operation. See pages 3-1-5%9% to 3-1-61 and 3-1-62 to 3-1-88,
{(c) Parameters. See pages 4-4-1 to 4-4-16.

(d} Builtc-in programs. See pages 4-5-1 to 4-5-10.

Different AMPS systems (E-AMPS, N-AMPS and D-AMPS) can be selected. In
addition, the usger can define his own system with 1lts own system title,
channel numbers, transmititer base frequency, duplex offset, channel spacing,
mean data deviation and SAT deviation.
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W o =3

No.

20

21
22
23

25

26
27
28
29

30
31
32
33
34
35

36
37
38

3-1-10

TABLE 3-4 NON-SYSTEM SPECIFIC TEST ROUTINES

Transmitter RFP power
Transmitter RF freguency
Transmitter distortion
Transmitter SINAD
Transmitter S/N
Transmitter residual noise

Trangmitter modulation limiting
Transmitter modulation compression TX COMPRESSICN

Receiver AF distortion
Receiver SINAD
Receiver S/N

Raceiver sensitivity

Receiver demodulatlon expansion

DC power consumption

Registration of mobile on
control channel

Call from cell to mobile

Call from mobile to cell

Handoff from current to chosen
voilce/traffic channel

Autematic handoffs from first to
last volce/traffic channels

SAT, DSAT or DVCC transponding

Clearing down from cell
Clearing down from mobile
Transmitter RF power
Analog data performance (BIER)
Digital BER reporting
DTMF tones

Hook flash

Data deviation

&7 deviation

87 duration

Digital modulation error

Digital RF sensitivity (BER)
Digital speech lecopback guality
Digital RSST

TX POWER

TH FREQUENCY
TX DISTORTION
TX SINAD

THX S/N

TX NOISE

TE LIMITING

RX DISTORTION
RX SINAD
RX 8/N

RX SENSITIVITY

RX EXPANSION
DC POWER

REGISTRATION
CALL CELL TO M3
CALL M3 TO CELL

HANDOFF

AUTO HANDOFF

SAT TRANSPONDING
SAT DEVIATION
SAT FREQUENCY
LEAR FROM CELL
CLEAR FROM MS

TX POWER

ANALOG BER

BER REPORT

DTME TONES

HOOK FLASH

DATA DEVIATION
ST DEVIATION

ST DURATION

RMS VECTOR ERRCR
FIRST 10 SYMBOLS
ORIGIN OFFSET
BURST ENVELCPE
DIGITAL BER
SPEECH LOOPBACK
DIGITAL RSS5I

Malog only
fnalog only
Analog only
Analog only
Analog only
Analog only
Analog only
Analog only
Analog only
Analog only
Analog only

Analog only
Wideband only

hnalog only
Digital only

Wideband only
Wideband only
Wideband only
Digital only
Digital onliy
Digital only
Digital only
Digital only
Digital only
Digital only
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The menus which allow the user to define all the parameters are accessed
by selecting FULL AUTO TEST on the top level menu. The succeeding menu gives
the option CHANGE FORMAT. Pressing this soft key brings up two pages of
CHANGE TFORMAT MINU which enables the user to change parameters from the
following: -

{a} SYSTEM PARAMETERS MENU.
{b} MOBILE PARAMETERS MENU.
(c} DISPLAY FORMAT MENU.
(d} ‘rEST SEQUENCE MENU.

(e} PRINTER MENU.

(£} INTERFACE MENU.

(g} MISCELLANEOUS MENU.

Six memories are available for storing six full sets of parameters.

A printer can be connected to the GPIR port (with the printer in
listen-only mode), the RE-232 port (serial printer) or to the parallel control
port (parallel printer). The printer can print either a summary of the test
routines performed or only the passges or fallures as they occur.

A disc drive can be connected to the aAdapter using the connector on the
right-hand side. The drive has to be compatible with the Shugart $.400
interface and may be 3.5 or 5.25 inch, 40 or 80 track. Discs can be
single-sided or double-sided although only 40 track on one side are used.

During the FULL AUTO TEST mode, the test gseguence can be halted by use of
the PAUSE key. A menu is provided to allow the user to define when the
selected test sequence should halt. Sees page 3-1-26. Optiong available are
as follows:-

{&) Pause after each test routine.

() Pausge by manual use of the RAUSE key.

{c) Pause when fallure occurs in a test routlne.
INTERCONNECTIONS

For audio tests, 1t may be necessary for the user to construct an
interface unit. The unit has to be compatible with the radioc under test and
with the 2955's AF output and the Adapter's AF input reguirements. The unit
ig typically connected between the radio's handset and its transceiver unit to
provide suitable unbalanced connections from the microphone to the 2955's AF
GEN QUTPUT socket and the earphone to the Adapter's AF INPUT socket.

Bearing in mind that the radio and test interface connections are likely
to vary between manufacturers, connect the 2857D or 2%60D to the radic under
test, as shown in Fig. 3-5, as follows:-

(1} Connect the 2955's RF IN/OUT N socker te the transceiver's antenna
connaector., This is reguired for all tests.

(2) Connect the 2955's AP GEN OUTPUT socket and the Adapter's AF INPUT

socket to the audio test interface unit. This is reguired for the
BRIEF TESTING and the COMPREHENSTVE TESTING seguences.

46882-135W 3-1-11
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STABILIZED o
POWER
SUPPLY ©

3-1-12

2957D OR 2960D
0+ O AF AF GEN RF
iNPUT QUTPUT IN/QUY
0 -0 (@] () [#]
CONTROL
UNIT
EARPHONE MICROPHONE
© =3 ©
AUDIO TEST
INTERFACE UNIT
 S—
A
AF, DIGITAL
AND POWER
LINES
Y
N —1 o
COWER RADIO
INPUT UNDER TEST ANTENNA
60978
Fig. 3-5 Interconnections

(3) Connect the radio's DC power inpub leads to its DC supply using the

Adapter's DC in/out connectors
and the supply to the left-hand pair.

- the radic to the right-hand pair
These connectilons are only

required for measguring the radic's input power in the COMPREHENSIVE

TESTING seguence or in the MANUAL TEST mode.

can pe connected directly to its power supply.

Otherwise, the radlo
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CRTS MODE

Proceed ag follows: -~

(1Y Switch on both the 2955 and the Adapter. {There ig no particular
order of switching on). All four LEDs on the Adapter light and then
three go out after a pause. The LED remaing 1it above the 295353 key.
The RECEIVER TEST displayv appears on the goreen ag shown in Fig.
3-6. If one or more LEDs flash, thisg indicates a fault condition.
{See 'Conditions indicated by LEDs' below).

RECEIVER TEST
GEN FREG: 264.0008RBMHz ING:
LEWEL: ~1@R.8dBm INC:
MO FREG: 1. 5088k THC:
LEVEL: 1.3580KH2 IMD:
BF WDLTS: Smi FREG: &.@Hz
DISTH: &.6x FILTER: 8.3-3.4kHz
[2E
DISTH AF wiILTS
18715 1@a™] my
=] 2] -

Fig. 3-6 Digplay following switch-on

{2y Press the CRTS key. The display changes to AMPS CELLULAR RADIO TEST
SYSTEM as shown in in Fig. 3-7. The 2957D or 2960D goes through a
gself test. When an Adapter is fitted to a different 2955, it goes
through a series of gelf tests which include self calibration. For
each self test, a line appears on the display and, if passed, is
replaced by the next one. When a failure occurs, the CONTINUE key
appears Logether with an appropriate message.

{3} Teo retain the display line for a test and subseguent tests, press
the Tx TEST key during that test. This effect 1z cancelled when the
Tx TEST key 1g presgsed again.
Occasionally, the instrument may indicate a failure. This could be
caused by a genuine fault or could be due to gome other reason. Some examples

are as follows:-

{a) An actlve radio ls attached to the 2955 gerles Test Set during
calibration.

{b} One or more link leads is missing, incorrecily fitted or defective.
{c) A gignal is applied to the EXT MOD INPUT socket during calibration.

{d) There is a failure during self calibration because of sporadic
mistiming.

46882-135W 3-1-13
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When there is a failure during self calibration, the instrument agssumes
default calibration setitings. This ensures normal operation of the other
areag of the instrument.

Self calibration routines have been optimized for speed based on typlcal
performances of Adapters and 2955 seriles Test Sets. Cccasionally, calibration
may not be completed correctly because of noise effects, temperature variation
and digital offsets. When a fallure is indicated, press the Tx TEST key to
repeat the self test and calibration. If the repeat is satisfactory, there is
no furtcther cause for concern.

If failures occur repeatedly, thig would indicate a problem. Contact
vour service agent for further advice.

At the end of the self tests, part numbers for the Adapter's system
controller board and its digital and RF tray are give along with the hardware
serial number. During the self tests, software version numbers (and any
qualifving letter) are displaved as follows:-

(a) M. System controller board mother software. This is eguivalent to
the nmotherboard software on the 2957A, 29878, 2960 or 2980B.

(b) P. System controller board personality software. This 1s
eguivalent to the personality board software on the 2957A, 29578,
2960 or 29608,

{c) D. Digital and RF tray software.

(dy T. Test Set 2955 series software.

When the self tests are succesgsfully completed, the main top level menu

appears on the screen. This menu is the starting point for selecting the
various test functions.

BMES CFLL UL AR RADTO TEST SYSTEM

SRT OBERSITINITY  FaSSEDR e, 6lkHzsy

FLERSE WmRIT

SOFTHWARE VERSIOGH Mad PRT DBEZ Taz
& MARCONT IMSTRUMENTS 1993

Fig. 3-7 Digplay following CRTS mode selection

" Note @ If the message MEMORY CORRUPTED appears, it means that the

| .
" settings used when the 29570 or 2960D was last switched on have
been lost. They are replaced by the default settings.
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Conditions indicated by LEDs

When one or more of the LEDg on the Adapter flashes,

OPERATION

it indicates a

failure to successfully enter the required mode or that there is an error

condition.

CRTS flashing

DISC flashing

displayed.

For each

gource of

The variocus conditions are summarized in Table 3-6.

TABLE 3-6 LED INDICATIONS

Condition

AT power Oon

AL power on

Afver power on

After power ¢n

AL power on

error,

Meaning

Test funcition - LEDs should go out after a
pause

Volatile RAM failure -
continue

ingtrument cannot

2955 is not resgponding on private GPIB -
instrument cannot continue untll fault is
rectified

ingtrument continues
pressed if it can

ROM checksum failure -
when an Adapter key is
CRTS has been selected but 2955 ig not
responding or is set to talk only mode
Non-volatile RAM checkgsum failure -
instrument continues and resets memory

to default data when an Adapter key is
pregsed

DISC has been selected but the 2855 is
regponding or is set to talk only mode
System option ROM checksum failure -
instrument continues when an Adapter Rey is
pressed 1if it can

an appropriate message ig

a bit is set in an error byvte which can be read

in remote control by using the command RD5S6.

46882-135W
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MAIN TOP LEVEL MENU

An option is selected from a menu by pressing the blue MODE key which is

alongside the functlon shown on the screen. These gsoft key functions
over-ride the normal function of the keys when a menu appears on the screen.

(a}

The main top level menu is the menu from which the test modes are
selected.

See Fig. 3-8. The options are as follows:-

GO/NO-GO TEST. This is a special version of the FULL AUTC TEST mode
which provides a guick appraisal of the unit under test. The
display format is SUMMARY and the pause iz MANUAL ONLY. All other
parameters are as specified in FULL AUTO TEST including the tes:
seguence {e.g. COMPREHENZSIVE TESTING) .

FULL AUTC TEST. This executes a preselected test seguence, elther
one of the four bullt-in test seguences or a uger-defined test
sequence. It is intended for main routine testing. It provides
access to the two pages of the CHANGE FORMAT MENU which are used to
define the test parameters and instrument settings.

MANUAL TEST. This provideg the user with a number of individual
call processing tests as well as manual control of the data and SAT
generators. It would normally be used for frouble shooting and
repalr work.

SELECT SYSTEM. 2960D only. This copticn isg displayed when the 2960D
i fitted with more than one of the system options. It provides
access Lo the SYSTEM SELECTION MENU.

AaMES CELL DRk RADTD TEST SYSTEM RMES SRl P UL AR RADID TEST 2YSTEM
b P I

GO/HO-GO TEST 3
FULL AUTD TEST O

§~?5% MENLRL RF TEETING uﬁ?S% MANURL RF TESTING |[SELZCT SYLTEM \/

Fig. 3-8 Main top level menu - 2957D and 29600 (with extra option(s))

Pressing the CRTS key aborts the current test and returng to the main top

level menu.

3-1-16
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{a} 298%% manual RF testing. Pressing the 295%5 key allows the user to
manually test the RF and audio stages of a mebile. When the 2855
key is pressed, the 2955's DUPLEX test display appears. The display
and the test settings are saved as indicated by the LED above the
CRTS key. The normal 295% operating mode can be accegsed by
pregsing the 2955 key a gecond time.

(by Disgc facility. Pressing the DISC key allows the user to control a
disc drive so that tegt sequenceg can be stored and retrieved from a
floppy disc without the need for an external controller.

SYSTEM SELECTION MENU
29600 only

This menu allows the user to select which of the system optiong is to be
used. There is a soft key for each of the system options which ig fitted.
The current system option is shown by an asterisk. See Pig. 3-9.

To change the system, press the appropriate SELECT key twice.
Initializing then takesg place and the main top level menu is restored, showing
the new system. Alzo, this is then the current gystem at the next switch-on.
Pregging the RETURN soft key restores the main top level menu.

SWETEM SELECTION MEN

NMT 458/ 960 SELECT o

% MULTI-AHPS
MULTI-TACS SELECT
BAND III ISELECT »
BETURN ¥

Fig. 3-89 SYSTEM SELECTION MENU

FIRST TIME OPERATION

When the instrument ig used for the first time, the test sebtings have to
be defined and selected by means of the CHANGE FORMAT MENU. To accesg this
menu, first press the FULL AUTO TEST key. The FULL AUTC TEST intermediate
display appears as shown in Fig. 3-10. This shows the main test settings
currently selected. It algo gives the options of CHANGE FORMAT to gselect the
settings or START TEST to commence Lesting (once the settings have bheen
defined) . Press the CHANGE FORMAT key to obtain the CHANGE FORMAT MENU.
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AHES CELLUL AR BRBIO TEST SwsTEn

MIM: ERR-ZER-BT79T -

SBWETEM Ih: BOaGE

COMTROL CH: 234 FAR BERAEIS. BEEMHT
WOILE CHy @1 FrR 570,825, 030NH:
AT FREQ: 5. 9Vdkkz LGy & LEL: #

TEST ZEQ: BRIEF TEETIHG
DISPLAY: FLLL

PRUSE: MANUAL DHLY
FRINTER: UMASSIGHED

PRINT: OFF S
ETART TEST s
CHANGE FORMAT

Fig, 3-10 FULL AUTQ TEST intermediate digplay

CHANGE FORMAT MENU

This menu allows the user to define and select test settings before
tegting ig carried out. The current settings are stored in non-volatile
memory. This menu is accessed when FULL AUTO TEST is selected from the main
top level menu and then CHANGE FORMAT is selected from the FULL AUTO TEST
display. The CHANGE FORMAT MENU consists of two pages of options to change
settings or format display as shown in Fig. 3-11.

Page 1 allows changes to be made under the following optiong:-

) SYSTHEM PARAMETERS MENU, See page 3-1-19.
) MOBILE PARAMETERS MENU, See page 3-1-24.
) DISPLAY FORMAT MENU. See page 3-1-25
} TEST SEQUENCE MENU. See page 3-1-26.

P A .

a
o]
c
d

Presging PAGE 2 selects the other page of the menu; RETURN restores the
FULL AUTO TEST display.

Page 2 allows changes o be made under the following optiong:-
{z) PRINTER MENU. See page 3-1-27.

{b) INTERFACE MENU. See page 3-1-29.
{c}) MISCELLANEOUS MENU. Sce page 3-1-30.

CHONGE FORMAT MENU CHANGE FORMAT MEMNL
FAEGE L OF 2 FREE 2 OF 2
iSVSTEM FURaMETERS o FPRINTER »
SR
[MosTiE FaraMETERS & ENTERFRDE p
[prseiey ForMaT > MISCELLANEOUS >

[TEST SERUENCE
[PaoE 2 > FRGE 1 b3
RETURN o

o

[RETUR

o

Fig. 3-11 CHANGE FORMAT MENU pages 1 and 2
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Pregsging PAGE 1 selects the other page of the menu; RETURN restores the
intermediate menu.

OPTION KEYS

Some of the option kevs are marked SELECT and some are marked CHANGE.

A SELECT key has to be pressed repeatedly to scroll through the cholces
until the reguired gsetting is obtailned.

A CHANGE key has to be pressed once and then it changes to ENTER. The
numerical setting can be then c¢hanged by entering a new value on the 2955
keypad. If a mistake is made, press the DELETE key then press the correct
key. Any change can be aborted by pressing any other soft key. If the entry
is correct, press the ENTER key and then it changes back toc CHANGE. If a
mistake 1s now found in the data, the number has to be re-entered after
pressing CHANGE,

SYSTEM PARAMETERS MENU

This menu allows the user to change parameters. There are three pages of
optiong as shown in Fig. 3-12.

Page 1 allows changes to be made under the following optionsg:

) SYSTEM TYPE.
} SYSTEM ID.
(¢) CONTROL CHANNEL.
) VOICE CHANNEL.
) HANDOFF INCREMENT.

In addition, this page allows changes to be made under the SYSTEM
PARAMETER WORPD 1 MENU and the SYSTEM PARAMETER WORD 2 MENU which are not shown
in the cptions. These are selected by presging the Tx TEST key and then,
within 1 second, pressing the 1 or 2Z key. 8ee pages 3-1-35 to 3-1-38.

Pressing PACE 2 selects the next page of the menu; RETURN restores the
CHANGE FORMAT MENU.

Page 2 allowg changes to be made under the following options:

{a) SAT FREQ.

(o) DECC (N-AMPS only) or DVCC (D-AMPS only).
{c) REGID.

{d) ID STE?P.

{e) REGINCR.

Pressing PAGE 3 selectg the next page of the menu; RETURN restcres the
CHANGE FORMAT MENU.

Page 3 allows changes to be made under the following options:-
(&) DCC.

(b} BURST INDICATOR (D-AMPS only) .
(¢} TDMA CHANNEL (D-AMPS only).
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SYSTEM PARAMETERE MENL SVHETEM PARGMETERS MEMU
PAGE 1 OF 3 FAEE 2 OF 3
EMETEM TYRE: SELECT > suT FRE®: .97@kHz BELECT
SWSTEM 1D: 9Bees CHAMGE pPYES: 15 CHENGE
CONTROL CHANNEL: 334 CHANGE ™ REGID: BUABGH CHANGE
e TR .
VOICE CHANNEL: @81 TO: 799  |CHENGE K STEP: G1F4H EHANGE
HANDOFF ING: 393 CHANGE > RECIMER: @81H CHRENGE
RETURN RETURN >
FAGE 2 PUGE 3 5
SYSTEM FERAMETERS MEHY
PAGE = aF a
poo: @ SELECT »
BURST INCICRTOR: SHORTENED SELECT o
TOMa CHANMEL: FROOH SELEGT
RETURN 5
S — £
EAGE 1 >

PFig, 3-12 SYSTEM PARAMBETERS MENU pages 1 to 3 -~ D-AMPS

Pressing PAGE 1 gelects the first page of the menu; RETURN restores the
CHANGE FORMAT MENU.

SYSTEM TYPE selection

Different system types can be selected. See Table 3~8. Repeatedly
pressing the SYSTEM TYPE soft key shows the different systems in turn in
reverse video. Stop pressing when the reguired system appears. The title of
the selected system type is shown in reverse video on the top level menus.
When a new system type is selected, default settings for calling channels and
voice/traffic channels are used and appear on the screen after 2 seconds.

When the user wighes to define his own system, this 1g done by stepping
through the built-in systems, as described above, until the word DEFINITION isg
shown flashing. This appears after the current title of the user-defined
systaem, the default title of which ig AMPS. If DEFINITION is left flashing
for move than 2 secondsg, the SYSTEM DEFINITION MENU appears. See page 3-1-22.
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8YSTEM 1D setting

Enter a 5-digit decimal number. The default setidng is 00002.

CONTROIL: CHANNEL setting

Enter a number in the range ¢ to 1023. The defaul:t setting is 334.

VOICE CHANNEL setting

For the [irst voice/traffic channel and the last veice/traffic channel,
enter two numbers in the range 0 to 1023. The default settings are 1 and 666,

The first number is for the initial volce/traffic channel that the moblle
is to be assigned to when it goes into conversation. The second number is for
the final voice/traffic channel that the mcbile is Lo be asgsigned o in the
cegt sequences and Che automatic handeff test routine (no. 24).

HANDQFF INCREMENT setting
Inter a number in the range 1 to 1023. The default setting is 333.

This numbar is for incrementing between the first veice/traffic channel
and the last during the automatic handoff test routine {(no. 24). Usually 3 or
4 channels are tested. -

SAT FREQUENCY selection

Select a SAT freguency (5.870, 6,000 or 6.030 kHz) to be generated by the
mobile when it goes into conversation. Repeatedly pressing the SAT FREQUENCY
goft key shows the different freguencies in turn in reverse video. Stop
preszsing when the required frequency appears. The default selection is
5.970 kHz.

DSCC selection

This applies only to N-AMPS. For the digital SAT colour code, select
from the following: -

DSCC Data DSCC Data

{hexadecimal} (hexadecimal)
0 2556CH 4 2HAR2ZR
1 255R2B 5 26R2ZAD
2 Z56A9B & 2969AR8
3 Z25ADAD e e

The default gelection ig 0,
DVCC setting

Thisg applies only to D-AMPS, For the digital verification colour code,
enter a number in the range 1 to 25%. The default setting ig 15.
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RECID setting
Enter a 5-digit hexadecimal number. The default setting is 00000H.

This ig part of the overhead message which is sent on a control channel
during registration.

ID 8TEP getting
Enter a 4-digit hexadecimal number. The default setting is 01F4H.
This 1s the increment of REGID when each registration test is started.
REGINCR setting
Enter a 3-digit hexadecimal number. The default setting is 001H.

This is also part of the overhead message which is sent on a control
channel during registration.

DCC selection

For the digital ceolour code, gelect 0, 1, 2 or 3. The default selection
is 0.

RURST INDICATOR selection

Thig applies only to D-AMPS., The SBI is sent to the mobile in a Handoff
message. Set the 8BI to 00, 01 or 10 by selecting FULL 0, FULL 1 or
SHORTENED. The default selection is SHORTENED.

TDMA CHANNEL selection

Thisg applies only to D-AMPS. Physical Laver Control messages (Time
Alignment or Power Level} or Stop Measurement order message are sent to the
mobile on the FACCH or SACCH. Select FACCH or SACCH. The default selection
is FPACCH,

SYSTEM DEFINITION MENU

The system definitions for the built-in system types are shown in
Table 3-8. The SYSTEM DEFINITION MENU consists of two pages of options which
allow the user to define his own system. See Fig. 3-13. This ig accessed by
allowing the word DEFINITION te flash in the SYSTEM TYPE field of the SYSTEM
PARAMETERS MENU for longer than 2 seconds.

Page 1 zllows changes £o be made under the following options:-
{a) SYSTEM TITLE,

(b} LOWEST CHANNEIL,

(o) HIGHEST CHANNEL.

Presging PAGE 2 gelects the other page of the menu; RETURN restores the
SYSTEM PARAMETERS MENU.
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SYETEM DEFINITION MENU SYBTEM DEFTHITION MENL
EGsE 1 OF & FAGE & DF &
TYSTEM TITLE: ENEES CHANGE > TH BASE FREG: S25.8386HHz | CHANGE o
LOVEST CHANNEL: BAL CHANGE PUPLEN OFFSET: 4%, 989GMHz CHANGE
HIGHEST CHAHNEL: dbha CHANGE CHANNEL SPACING: 36, filkz CHENGE ™

MERN DAaTa DEWVHN: B.a0R&kHz GHQNGE‘)

ST DEUH: 2. 48%KkMz

[RETURN > RETHRN
FAGE & PaGE 1 >

Fig. 3-13 SYSTEM DEFINITION MENU pages 1 and Z

Page 2 allowg changes to be made under the following options: -

=y T¥ BASE FREQUENCY.

(bY DUPLEX OFFSET (positive or negative).
(c)y CHANNEL SPACING (positive or negative).
() MEAN DATA DEVIATION.

{e) SAT DEVIATION.

Pressing PAGE 1 selects the other page of the menu; RETURN restores the
SYSTEM PARAMETERS MENU.

SYSTEM TITLE setting

This is entered by pressing its soft key. A table of letters appears at
the bottom of the display. Select each letter of the title by entering first
the line number (1L to 3) followed by the column number (0 to 9). Each
selected character appears in the SYSTEM TITLE field in reverse video. Errors
can be rectified by using the DELETE key. The title can be aborted at any
time by pressing any other soft key. If£ the title is not reguired, it can be
removed by deleting characters Lo leave a blank field.

LOWEST CHANNEL petting

Enter a number in the range 0 to the highesgt channel setting.
HICGHEST CHANNEL setting

Enter a number in the range from the lowest channel setting to 2047.
TX BASE FREQUENCY setting

This is the moblle transmitter base freguency and is the value for

channel 1. Enter a value in the range 10 to 1000.0000 MEz using a unit key
after the numerical keys. The gystem roundsg to the nearest 100 Hz.
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DUPLEX OFFGET setting

Enter a value in the range 0 to 75.0000 MHz using a unit key afrer the
numerical keys. The system rounds to the nearest 100 Hz, HNegative values may
be entered for systems with an inverse base frequency (i.e. where the
trangmitter frequency is higher than the receiver freguency.

CHANNEL SPACING setting

Inter a wvalue in the range 5 to 100.00 kHz using a unit key after the
numerical keyse. The svstem rounds to the nearegt 50 Hz. Negative values may
be entered for systems with reverse channel numbering.

MEAN DATA DEVIATION setting

Enter a wvalue in the range 0 to 8.00C kHz using a unit key after the
numerical keys.

SAT DEVIATION getting

Enter a value in the range 0 to 2.500 kHz using a unit key after the
numerical kevys.

TABLE 3-8 BUILT-IN SYSTEM TYPES

System Minimum Maximum Mobile Tx Duplex Channel Deviation
type channel channel fregquency offget gspacing ~r-m-m----
number number channei 1 (Rx - Tx) Mean SAT
data

MHzZ MHz kHz kHz kHz

E-AMPS 1 1023 825.030 45 30 8.0 2.0
N-AMPS 1 1023 825.030 45 30 8.0 2.0
D-AMPS 1 1023 825.030 45 30 8.0 2.0
AMPS 1 666 825.030 45 30 g.0 2.0

MOBILE PARAMETERS MENU

Thig menu, asg shown in Fig. 2-14, allows a change to be made under the
MOBILE NUMBER option.

Presging RETURN restores the CHANGE FORMAT MENU.
MORILE NUMBER sgetting

The moblile 1sg identified by a number which has the format xXsi-Xxx-XXXK.
Enter a sulitable number. The default setting is 000-000-0000.
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MOBILE PARAOMETERS MENU

MOBILE NUMBER: O08-@Af-8088 | CHANSE

RETHRN

Fig. 3-14 MOBILE PARAMETERS MENU

DISPLAY FORMAT MENU

This menu, as shown in Fig. 3-15, allows seclections to be made under the
following options:-

(a) DISPLAY FORMAT.
(b PAUSE.
(c) NUMBER FORMAT,

Pressing RETURN restores the CHANGE FORMAT MENU.

BISFLAY FORMAT MEMNU

DISFLAY FORMAT IS FULL SELECT >
PRUSE MANUAL ONLY SELECTF}

MUMBER FORMAT 15 BYANGARRE 1 SELECT

RETURN >

Fig. 3-15 DISPLAY FORMAT MENU

DISPLAY FORMAT selection

This option selects the digplay format Lo be used in the FULL AUTC TEST
mode. The choilce is between FULL and SUMMARY. FULL format uses a split duplex
screen to display the RF and AF parameters of the mobile in the top half with
the summary line comprising title, status and result fields together with
other informarion relating to the test routine (e.g. test limits) in the
bottom half. SUMMARY format shows a screolling window of up to 10 summary
lines with up to the first 9 failures being retained.

Since it is only intended te provide brief information, the GO/NO-G0O TEST
mode automatically uses the SUMMARY format.
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PAUSE selection

This option gelects the method of interrupting a test seguence in the
FULL AUTO TEST mode from one of the following:-

{z2) PAUSE ALWAYS. This causes the test gequence to be halted after each
test routine has bheen completed.

(b)y PAUSE MANUAL ONLY. Thig haltsg the test seguence only when the PAUSE
key is pressed.

(¢) PAUSE ON PATLURE. Thisg causes a halt only when a failure has
occurred or when the PAUSE key is pressed.

Since it is intended for rapid testing, the GO/NO-CGO TEST mode
automatically uses PAUSE MANUAL ONLY.

NUMBER FORMAT sgselection

Thig option selects between HEXADECIMAL, DECIMAL, OCTAL, STANDARD 1 and
STANDARD 2 for the mobile's eguipment serial number {(ESN) which is displaved
in the call processing tests. The default setting is STANDARD 1.

When HEXADECIMAL is selected, the number may subseguently be entered in
hexadecimal with the letters A to F beling entered by using the SCOPE keyse.
Thege are reassigned as a letter keypad and depicted on the screen.

When STANDARD 1 or STANDARD 2 is selected, the ESN is in 32 bitg which
are divided into 4 or 3 fields respectively in accordance with BABT
recommendations.

TEST SEQUENCE MENU

This menu, as shown in Filg. 3-16, allows selection of the test sequence
which ig used in the GO/NO-GO TEST and the FULL AUTC TEST modes. Selection is
made f£rom the following seguences: -

BRIEF TESTING. See page 3-1-60,.

COMPREHENSIVE TESTING., See page 3-1-61.

CALL PROCESSING ONLY. See page 3-1-59.

CAT,I, AND RF TESTING. See page 3-1-59,

Title of a user-defined seqguence which is held in the non-volatile
user memory. NO SEQUENCE DEFINED is displaved as the default title
until it is redefined. A user-defined seguence is not available if
a user-defined subroutine has been entered under remote control
{using the USER command) .

[CEEe T o TR o 2 ]

BRIBEF TESTING is executed by default.
Also, the menu allows selections to be made under the following optiong:-

{(a} DIMF.
(k) HOOK FLASH.

Pressing RETURN restores the CHANGE FORMAT MENU.
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DTMF selection

For the DIMF tones test routine
between DISABLED and ENABLED.

made

HOOK FLASH gelection

For the
made

PRINTER MENU

This menu,
following options:-

{(a) DPRINTER PORT.
{b) PRINT.
(c)  TERMINATE.

hook flash test routine
between DISABLED and ENABLED.

ag shown in Fig.

TEET SEQUENCE MERU

BRIEF TEZTING

BTMF IS DISABLED

HOGK FLASH T3 LISABLEDR

.

BELECT

RETLREN

Fig. 3-16

(no.

30)

(no. 31)

3-17, allows

The default setting

TEST SEQUENCE MENU

in test segquences,

ig

in test seguences,

OPERATION

selection 1s

is DISABLED.

selection isg

The default setting is DISABLED.

selections to be made under the

Prassing RETURN restores the CHANGE FORMAT MENU.

46882-135W

PRINTER MEHNL

PRINTER FPORT IS UNASSIGHED
PRIMNT OFF

TEEMIKATE UITH JOR» (LF>

EBELECT ™
SELECT

TR
SELECT

WETURE

Fig. 3-17

PRINTER MENU
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PRINTER PORT selection

This option selects which of the three printer ports, GPIB TALK-ONLY,
SERTIAL RS-232 or PARALLEL, ig to bes connected to the printer for producing a
printed copy of the results in the GO/NO-GO TEST or the FULL AUTC TEST mode.
When a printer is not to be used or is not connected, select UNASSIGNED.
Otherwise, a PRINTER TIMEOUT error megsage may be displaved during the test
sequence. The default selection is UNASSIGNED.

PRINT selection

Thig option selects the criteria for printing a test routine and its
result as ALL, ON FATILURE or ON PASS. When a printout 1s not reguired, select
OFF. The default selection is OFF.
TERMINATE selection

Thig option selects the characters which the printer reguires to
terminate a line. Selections are <CR> and <LF>, <LF> only and <CR»> only. The
default selection ig <CR> and <Lf>.

Naﬁgwwé A printer can be used in 2955 TALK ONLY mode as follows:-
ok

(1} Connect the printer to the appropriate port and select the
parameters from the menus as above.

(2} Switch off both the 2955 and the Adapter.
{3} Set the 2955's GPIE unit to:-TALK ONLY (switch 6 to 1) and

select the printing mode using switches 1 and 2 as
follows:-

Switches 1 and 2 Case <CR>

00 Upper and lower Suppressed

01 Upper and Lower Not suppressed
10 Upper only Suppressed

11 Upper only Not suppressed

{4y Switch on both the 2955 and the Adapter then press the HOLD
DISPLAY key.

{5) Press PRT to start the printout. Data 1s now passed
from the 2955 through the Adapter to the printer.

{6) When printing is complete, restore the 2855 GPIB unit
switch setrtings to normal.
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OPERATION

This menu, as shown in Fig. 3-18a and Fig. 3-18b, allows selectiong to be
made for the serial interface port and the TIA port under the following

options: -

{a} SERIAL PORT PARAMETERS or TIA PORT PARAMETERS.

{b} BAUD RATE.

{¢y  LENGTH/PARITY.

() STOP BITS.

{e} GPIB ADDRESS (for the SERIAL PORT PARAMETERS only) .
(fy TIA FORMAT (for the TIA PORT PARAMETERS conly).

Presaing RETURN restores the CHANGE FORMAT MENU.

INTERFACE MENL

SERTAL PORT PARANETERS [FEleeT
BAUD RATE 15 1280 SELECT
LENGTH/PARITY IS S/HONE SELECT »
sTOF BITE IS 1 [ZELecT »
GFIE AOORESS 06 EHANGE

Fig. 3-18a INTERFACE MENU - SERIAL PCORT PARAMETERS

THTERFACE MEHY
TIH PORT PARAMETERS [sELECT >
BAUD RATE 15 1269 [secEcT
LENGTHAPARITY 15 8 HONE SELECT
&TOF BITS I8 1 [sELECT >
TIA FORMAT IS IS-55 SELECT

Fig. 3-18b INTERFACE MENU - TIA PORT PARAMETERS

SERTAL PORT PARAMMETERS or TIA PORT PARAMETERS selection

Thig allows selections to be made for the appropriate port.
gelection is SERIAL PORT PARAMETERS.

46882-135W
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BAUD RATE sgelection

The baud rate ig selected from 75, 150, 304, 500, 1200, 2400, 4800 and
9600. The default gelection is 1200.

LENGTH/PARITY gelection

Length and parity are selected from 7/EVEN, 7/0DD, 7/NONE, 8/EVEN, 8/0DD
and 8/NONE. The default selection is 8/NONE.

STOP BRITS melection

A stop bit or bits is assigned Zo the end of every byte. Thig is
gelected from 1 and 2. The default selection is 1.

GPIB ADDRESE setting

This applies only for the SERIAL PORT PARAMETERS. PBnter the 2-digit GPIB
address using the keypad. Addresses in the range 01 to 30 can be entered.
Ensure that TALK ONLY is not selected (i.e. that switch & is not set to 0)
unless the 29570 cor 2960D ig only to be used in the 2955 node (i.e. for use as
a printer port converter). The default setting ig 06.

TIA FORMAT selection

Thig applies only for the TIA PORT PARAMETERS. The format is selected
from IS-55, HEX and ASCII. See under 'TIA selection' on page 3-1-57.

MISCELLANEOUS MENU

This menu, as shown in Plg. 3-19, allows selections to be made under the
following options:-

DE-MOD SOURCE.

DISC STEP RATE.
PRINTER PORT COMMAND,
SYSTEM CONFICGURATION.

Pregssing RETURN restores the CHANGE FORMAT MENU.

MISEELLANEQUS MEMU

DE~MOD SOURCE 13 INTERNAL  [BELECT »
DISC BTEF RATE 13 &ms [serecT
ERINTER FORT COMMAND IDLE @c}_—:p
SWSTEM CONFISURATION: BOadH [CHANGE »

RETURHN

| S

Fig. 3-15 MISCELLANEOUS MENU
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DE-MOD SOURCE selection

This selects the method of demodulating the mobile's transmitied signal
ag INTERNAL (i.e. through the internal demodulator) or EXTERNAL {(i.e. through
an external modulation meter). INTERNAL Ls automatically selected when the
Adapter ig switched on. The EXTERNAL facillity enables the RF gection of the
mobile to be bypassed g0 as to test only the modem section.

DISC STHEP RATE selection

This selects the disc drive head stepping rate to permit a range of
drives to be used. Press SELECT once or twice until 6 ms or 12 ms appears as
appropriate for the drive in use. The selected rate is saved automatically
with each file.

PRINTER PORT COMMAND selection

This is used when the printer is required to print a specified message.
Selection is made from the following:-

{a)} IDLE. There is no printer output. This is the default seclection.

{b) SEND {(flashing). This sends a string {which has been entered under
the EDIT COMMAND MENU) to the printer. Prior to this, appropriate
selections have to be made under the PRINTER MENU and the printer
has to be enabled. After sending, IDLE is restored.

{c)y EDIT (flashing). The EDIT COMMAND MENU appears. See page 3-1-34.
SYSTEM CONFIGURATION setting

This facility ig included so that lesser-used functions and features can
be enabled without having full menus. They are enabled by setting bits in two
bytes in memory. Thigs 1s done by entering the equivalent 4-digit hexadecimal
number. The bitg which are used at present for AMPS are detailed below, the
other bits being undefined and reserved for furure use. Once an entry has
been made for a particular application, it can be saved, along with the other
gettings, in the non-volatile gtore.

In internal test sequences, the receiver sensitivity test routine can be
replaced by the receiver SINAD test routine but using the parameters as set
for the receiver sensitivity test. This allows faster operation when only a
pags or fail result is regquired.

In internal fest seguences, the data deviation and the digital RP
gsensitivity (BER) test routines can be included or not.

The 29570 and 2960D programming capability has been enhanced over that of
the the 2957. In applications where 2957 compatibility is required, this can
be invoked.

In the PAGE MCBILE mode, transmigsion to the mobile can be made to be
only a single word {the abbreviated addresgs message).

Normally, when a call placement ig being made, a delay of approximately

2 seconds is applied before a volce/traffic channel is assigned. This delay
can be avoided.
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As an N-AMPS mcbile has to be able to handoff from a wideband channel o
a narrowband channel and vice versa, the channel types have to be selected for
FULL AUTO TEST sgsegquences. The initial voice/traffic channel type can be set
and the handoff voice/traffic channel can be sef to the same channel type or
to rotate between WIDE, NARROW, BELOW and ABCVE channel types.

&g a D-AMPS moblle has to be able to handoff from a wideband channel to
a digital channel and vice versa, the channel types have to be selected for
FULL AUTO TEST sequences. The initial veice/traffic channel type can be set
and the handoff voilce/traffic channel can be set to the same channel type or
to rotarvte between ANALOG, DIGITAL 1 + 4, DIGITAL 2 + 5 and DIGITAL 3 + 6
channel types.

When there 1s no response to a REGISTRATION reguest on the default
control channel, normally a Lurther attempt is made 1n the alternative
gsystem's block of control chamnels. This retry can be disabled.

For a group call to apparatus which does not respond, the response
reguirement can be omitted.

In internal test sequences when the receiver sensitivity test i1s replaced
by the receiver SINAD test routine as described above, the RF level can be set
to =118 dBm instead of the level gset for the receiver sensitiviiy test.

A 4-digit hexadscimal number is shown against SYSTEM CONFIGURATION. To
invoke any of the above conditions, enter a 4-digit hexadecimal number which
is calculated by adding together the hexadecimal numbers in Table 3-9.

The default setting is 00A0H. When testing a digital mobile on D-AMPS,

it ig necegsary o have a setting other than 0000H (e.g. 0020H, 0080H or
00ADH) .
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TABLE 3-9 SYSTEM CONFIGURATION SETTINGS

hnalog receilver sensitivity or SINAD:

Sensitivity test included

SINAD test included {using

parameters of Sensitivity test)

deviation:

Test not included

Test included

operation:

Normal 29570 or 2960D

2957 compatible

mehile address:

rull

Single word

placenent delay:

2 g delay included

Delay not included

N-AMPS initial
WIDE channel
NARROW channel
BELOW channel
ABOVE channel

Data

2957

D-AMPS initial voice/traffic channel:

Anaiog channel
Digital 1 + 4
Digital 2 + &
Digital 3 + &
N-AMPS and D-AMPS handoff
voice/traffic channel:
Same channel type
Rotate channel type
Registration retry on timeocut:
Retry alternate channel
No retry

Digital RF sensitivity (BER):
Tegt included
Test not included
Test routines 21, 23 and 24 for
receiver-only apparatus:

Normal signalling

No response expected
REF level for receiver SINAD
substituted for receiver gensitivity
test:

R¥ level ag Sengitivity teast

RF level get to -118 dBm

46882-135W

voice/traffic channel:

tests when

Entry
Hexadecimal
{Binary)
a+ b+ c+d+ e+
h + 7 + k where
a = 0006 (o 00 e o004
or 0601 { 2R RR
b o= 0000 (oo
or 00062 { RHHICRRRA
c = 004G oo e eed
or 00C4 { HRHHRRKH
d = 00006 { R ERK
or 0008 { AHHHHEKXK
e = 0000 [Plovioveved
or 0010 { XK
f = 00060 { oo
or 0020 { XX AHH AR
or D040 { XK KTK
or 0060 { XRKIKKAHR
f = 0060 { XA KH
or H0Z0 { KX X I
or 0G40 { KT
or 0060 {XXXARXXX
g = 0000 { K IHKKRK
or 0080 { HRIRKKAX
h = §000 {30 =
or 0100 {XxxHxxxl
7 0= 0000 (oooomlx
or 0200 {roeooxlx
k = 0000 { Dot
or 8000 {1y
o = 0000 { XHMHROXK
or 0400 { XA LXK

OPERATICN

KRR R )
pee e o0 o ol I

RRRrR% 0]
HRRRRRK] K

HRRAHXDxx)
XxEXHK1IxX)

X ORXX)
HRHEXIXXK)

R QxR )
KHXHIHRRK)

KO0mHRxx)
201t
x 1 Oxxmxs )
x1 1xxxx)
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EDIT COMMAND MENU

To enter this menu, select the MISCELLANEOUS MENU, the PRINTER PORT
COMMAND option and then EDIT.

This menu, as shown in Fig. 3-20, allows entry of a message of up to 30
characters te be sent te the printer when required. The default message is a
<LEF>.

To enter or change the message, press the upper CHANCE key. & table of
characters appears at the bottom of the display. Select cach character of the
message by entering first the line number ({1 to 3} followed by the columm
number {0 te 9). Each selected character appears in the PRINTER PORT COMMAND
field. Errcrs can be rectified by using the DELETE key. The message can be
aborted at any time by pressing any other soft key. If the message is noct
regquired, it can be removed by deleting characters to leave a blank field.

EDTT COMMAND MEWU

prees P EINTER FORT COMMAND d
B MARRCONI ITHSTRUMENTS 19834‘ CHANGE \/‘:-

MALUE: #BAaH AT 1 CURSOR ENTER :;5

use seore (&) [B] [5] RETURN

KEVE FOR

Hew Entey (5] [E] [F]

Fig. 3-20 EDIT COMMAND MENU

Alternatively or subseguently, press the lower CHANGE key. Hexadecimal
dlgits A to F appear at the bottom of the display to show that the 2955's
OSCILLOSCOPE kevs are used for these. Select each character of the message by
entering its 2-digit hexadecimal code for the 2955's character get ag given in
its Operating Manual. For numbers and upper-case letters, these are the same
as ASCII codes. Terminate the message with 02 (i.e. for <LF>). FEach selected
character appears in the PRINTER PORT COMMAND [leld. Codes below hexadecimal
20 {decimal 32) or above hexadecimal 7F (decimal 127) can be entered. Each of
these 1s entered directly or subseqguently after leaving a space for it and is
shown in the PRINTER PORT COMMAND field as a 7.

To move the cursory along (or back to the first position after the last),
press ENTER,

Pressing RETURN restores the MISCELLANEOUS MENU.
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SYSTEM PARAMETER WORD 1 MENU

Thig is a 'hidden' menu - it ig not shown on any of the other menus. To
enter, select the SYSTEM PARAMETERS MENU and then press the Tx TEST key.
Then, within 2 secondg, press the 1 key.

This menu, ag shown in Fig. 3-21a, Fig. 3-21b and Fig. 3-21c, allows the
user to change certain bit fields in the overhead mesgsage which is
sentpri/que=labsprinter on a control channel. Zach bit field which can be
changed is shown in the menu with a code letter above 1t ag follows:-

Extended protocol E (N-AMPE and D-AMPES)
Authentication A {(D-AMPS)
Protocol capability indicator P (D-AMPS)

The default settings are necessary for correct operation of the internal
test sequences. However, the user may wish to verify correct operation of a
mobille with these bits changed. This would normally be done in a user-defined
test seguence or by using the manual test mode.

For a full description of these bits and their significance to the mobile
under test, refer tfeo the relevant air-interface specification.

To select the bit field, press the SELECT key. The gelected bit field is
shown in reverse video. To change the bit field, press the TOGCLE key.

For kit fields with more than one bit, the TOCCLE key changes to SELECT.
To change a bit, presgs the SELECT key, enter a decimal number on the keypad
and press the ENTER key.

To restore all the bit fields to thelr default values, press the DEFAULT
key. Changes to bit fieldess are retained only until the ingtrument 18 switched

off.

Pressing RETURN restores the SYSTEM PARAMETERS MENU,
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EYSTEM PARaMETER WHORD 1 MENI

T T SIE YN —
w5 & e

FR MR N A PR R R L MR R R

RESERVED BIT SELERT v
TUGGLE > A

HOTE: NOH-DEFAULT WVHLUES May DEFHULT>
CHUSE PABHNORMAL MOBILE

DRERATION. MANUAL TEST [RETURN

I8 HIGHELY RECOMMENDED.

Fig., 3-Zla SYSTEM PARAMETER WORD 1 MENU - E-AMPS

EVETEM FARAMETER WORD 1 MEMNY

T— S1p1 3 D
L o RO YT et

SLEP MM N H R PN R MR e R E NN

EXTENDED PROTOCGL SELECT &
TOGGLE

HOTE: MON-DEFARULT VALUES MAYv DEFAULT &
CALUSE ARNORMAL MOBILE

OFERATICHN. MaNual TsT RETLRM &

IS HIGHLY RECOMMENDED.

Fig. 3-21b SYSTEM PARAMETER WORD 1 MENU - N-AMPS

SVETEM PARAMETER WORD 1 MENU

¥ BIpL e Fr M 3 b e
R F E P DM

e e R e

EXTENDER PROTOCOL SELELT
TOGELE

NOTEz MOM-DEFAULYT UnbUES MAY DEFAULT o P
CAUSE ABHNORMAL MAOBILE e

CPERATIGH. MAMNUAL TEST RETURN

I% HIGHLY RECOMMENDED.

Fig. 3-21c SYSTEM PARAMETER WORD 1 MENU - D-AMPS
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SYSTEM PARAMETER WORD 2 MENU

This is a 'hiddern' menu - it is not shown on any of the other menus. To

enter, select the SYSTEM PARAMETERS MENU and then press the Tx TEST key.
Then, within 2 seconds, press the 2 kev.

Thig menu, as shown in Fig. 3-22a and Fig. 3-22b, allows the user to
change certain bit fields irn the overhesad message which is sent on a control
channel. Each bit field which can be changed is shown in the menu with a code
letter above it as follows:-

Parameter Code

Serial number

Extended address

Home registration

Roamer registration
Discontinuous Ltransmigsion

O ®omi n

{(E-AMPS) or
DT {(N-AMPS and D-AMPS)
Number of paging channels - 1 N - 1

Read control filler R
Combined paging and access C
Number of access channels - 1 CMAX - 1
Roamer reglstration does not apply to N-AMPS., In these cases, the bit

iz shown as reserved.

The default settings are necessary f[or correct operation of the internal
test saguences, However, the user may wish to verify correct operation of a
moblle with these bits changed. This would normally be done in a user-defined
test seguence or by using the manual test mode.

For a full description of these bitg and thelr significance to the mcbile
under test, refer to the relevant ailr-interface specification.

To gelect the bit field, press the SELECT key. The selected bit field is
gshown: in reverse video. To change the bit field, press the TOGGLE keyv.

For bit fields with more than one bit, the TOGGLE Xey changes to CHANGE.
To change a bit, press the CHANGE key, enter a decimal number on the keypad
and press the ENTER key.

To restore all the bit fields to their default values, press the DEFAULT
key. Changes to bit fieldss are retained only until the instrument ig switched

off.

Pressing RETURN restores the SYSTEM PARAMETERS MENU.
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SYSTEM FOARAMETER MORD 2 MENU

TToeoeb i Hm] —f— o
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NOTE: HON-DEFAULT VALUES MaY DEFAULT >
Bl e
CAUSE nmEBNORMAL MOBILE

OPERAT ION. MANURL TESY FETHIN ../>

15 HIGHLY RECOMMEMNDED.

Fig. 3-ZZ2a SYSTEM FPARAMETER WORD 2 MENU - E-AMPS

EVSTEM FARaMETER WORD 2 MEMNU

T Y e B T
R It T S RS

HHHEEEL LIBAIB 1081 1681 F18EHNN

B M- 1 =MD
e st bt [ i

SERIAL MUMBER SELECT >
TOGGLE

MOTE: HON-BEFAULT UVRLUES Mav DEFAULT >
CAUSE ABNOEMAaL MOBILE

OFERATION. MalusL TEST RETURM :}

Ig HIGHLY RECOMMENDED.

Fig. 3-2Z2b SYSTEM PARAMETER WORD 2 MENU -~ N-AMPS and D-AMPS

PARAMETER STORAGE

Six full sets of parameters can be stored.

From the main top level menu, select FULL AUTC TEST. The FULL AUTO TEST
intermediate display appears as shown in Fig. 3-9.

To store the current settings, press the 2355's STORE key followed by one
digit from 1 to 6.

To recall settings, press the 2955's RECALL key followed by the same
digit which was used to store the setting. The intermediate display is
updated accordingly.

When more than one system is being used, settings for cne system cannot
be recalled into another system. The user has to take note of which store he
has uged for each set of parameters. This allows the rapid restoration of
settings when changing between system options.
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GO/NO-GO TEST MODE

This is designed for rapid operation. It execubtes the test seguence
which has been selected from the CHANGE FORMAT MENU. It may be one of the
four built-in test seguences or an externally-written test sequence which has
been lcaded into the memory.

The GO/NO~-GO TEST mode 1g accessed from the main top level manu, as shown
in Fig. 3-8, by pressing the GO/NO-GC TEST key. The SUMMARY DISFLAY FORMAT
display then appears as shown in Fig. 3-23 and the tegt seguence is
immediately started. The DISPLAY FORMAT ig automatically set to SUMMARY
irrespective of the current setting in the DISPLAY FORMAT MENU.

Results of each test routine are shown but the mein purpose of using the
CGO/NO-GO TEST mode 1s to make a guick appraisal of the mobile so a PASSED,
ERROR: or *FAIL* statug ig displayved for every test routine., Thisgs saves the
uger's time in interpreting data or checking measurements.

AMPE CELLULAR RADIO TEST SWETEM

REGISYReTION aCTIVE FOo 334

PAUSE v

Fig., 3-23 SUMMARY DISPLAY FORMAT digplay

When printing has been gselected from the PRINTER MENU, the user can
obtain a printout of the test routines and thelr results using one of the user
ports. The format of the printout can be ALL, ON FAILURE or ON PASS depending
on the user’s selection.

Ag there may be more than Ten test routines in a sequence, scrolling is
emploved when the screen is full., Failed test routines are collected at the
top of the display until the sequence is finished.

In the GO/NO-GO TEST mode, PAUSE is automatically set to MANUAL ONLY
irregpective of the current setting in the DISPLAY FORMAT MENU. Pressing the
PAUSE key causes the seguence to be stopped at the end of the current test
routine and the CONTINUE key appears as shown in Fig. 3-26.

At the end of the test seguence, a summary of the test routines and their
ragsultes is automatically displaved as shown in Fig. 3-25% go that the user can
see 1f the mobile has failed any of the test routines. Tor tegt seguences
which contain more than ten test routines, failed ones have priority.

Pressing the CONTINUE key causes the mobile's MSN and name of country to
appear at the botiom of the screen.

Pressing the RETURN key restores the main top level menu.
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FULL AUTO TEST MODE

This executes the test segquence which hag been selected from the CHANGE
FORMAT MENU. It may be one of the four built-in test seguences or an
externally-written test segquence which has been loaded into the memory. A
gplit screen display is shown so that the service engineer can monitor the RFE
and AF parameters.

The FULL AUTO TEST mode is accessed from the main top leavel menu, as
shown in Fig. 3-8, by pressing the FULL AUTO TEST key. The FULL AUTC TEST
intermediate display then appears as shown in Fig. 3-9. This shows a summary
status of the desired test parameters and display formats held in the
non-volatile memory since the CHANGE FORMAT MENU was last accessed.

To change any of these, press the CHANGE FORMAT key. See page 3-1-18.
To save all the formet parameters, six non-volatile stores are available. To
store the parameters, press the STORE key followed by a number from 1 to 6.
To recall these paramebers, press the RECALL key followed by the same number.

To gtart the test sequence, press the START TEST key.

When FULL DISPLAY FORMAT has been chosen, the display consists of three
sections as shown in Fig. 3-24. Most of the top half is the 2955 DUPLEX

disgplay. This is not applicable to digital channels (except for RECEIVER
FREQ, RECEIVER LEVEL and TRANSMITTER FREQ). The bottom half displavs the
limits for the transceiver test routines with the mobile’'s MSN and name of
country. Separating the two is the current test routine shown being executed.
DUPLE®
RECETUER "~ TRAMEMITTER
FREfQ: 8RE,828080MHz FREG: @3T.38000MHx
LEVEL: -4, &dBm FOWER: @.81nl
FREG: §.6880kHs FREG: B.eMz
LEVEL: Az LEVEL: B.lkHz
GBUBRIO: iml FILTER: i3kHz LF
-HG, Aol #F GEM: 1.08988kHz
Al ERIE RN B Binld
REGISTRATION ACTIVE FOO 354
FRUSE >

Fig. 3-24 FULL AUTC TEST FULL DISPLAY FORMAT display

When SUMMARY DISPLAY FORMAT has been selected, the display is the game as
that for the GO/NO-GO TEST mode asg shown in Fig. 3-23. In this case, one line
is shown for each test routine go that, as the screen is filled, the lines are
scrolled upwards. Failled test routines are collected at the top of the
screen.
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PAUSE hags been previously set to ALWAYS, MANUAL ONLY or ON FAILURE,
Pregsing the PAUSE key causes the sequence to be interrupied manually at the
end of the current test routine. The CONTINUE key appears as shown in
Fig., 3-26.

At the end of the test seqguence, a summary of the test routines and their
results is auvtomatically displaved as shown in Filg. 3-25 so that the user can
gee which test routineg the mobile has failed. Por test seguences which
contalin more than ten test routines, failled ones have priority. Pressing the
CONTINUE key causes the mobile's identity to appear at the bottom of the
soreen.

For N-AMPS, channel numbers are shown with the prefix WC, NC, BC or AC
for WIDE, NARROW, BELOW or ABCVE type channels.

For D-AMPS, channel numbersg are shown with the prefix Fl, FZ or F3 for
DIGITAL 1 + 2, DIGITAL 2 + 5 or DIGITAL 3 + 6 type channels.

Pressing the RETURN key restores the FULL AUTO TEST intermediate display.

AMPE CELLULAR RADID TEST SYSTEM AMPE CELLULAR RADIC TEST SVSTEM

HaNDOFF
FAT LEVIATION

YLo234 3 VE ees HANROFE PRSSER VL RIS 3 YD B4
2. 18kH2 +2.2% ZaT DEWIRTION FRESED &.18kH: +%9.8%

SAT FREGUENDY H.97kHz +IHT SRT FREQGUENDY FRESED 5, 9% Hr +iH=z

TR FPOBER FL 7 F.F@mi T FPOWER FL T

Tr FRERUENGY CH etk -77dHz TH FRERUENCDY

Ta LISTORTION PASSED 41, 1dE Te DIZTORTION

Te LIMITING PASSEDR 18, 2kKHz THE LIMITING

RR DISTORTION i GdB far DISTORTION

RE SENSTTIVITY =1 1%0B. FEOSENSITIVITY FRSSED ~11%dBm

CLEAR FROM CELL REFLALGE HANDSBET CLEAR FROM CELL  PASEED REB{ACE HANRIET
&23i1£§2§_> MIN: ESZ-2R28-2F%% ZOM: 6 Eﬂiigéﬁ:::>

TESET SUMMARY: FASEEDR RSN 1RSs006780

HUMBER OF FAILURES: & ESH: 1317087070583

Fig. 3-25 Test summary displays

TEST SEQUENCE PAUSE

In the GO/NO-GO TEST mode, the test segquence can be interyupted by
presging the PAUSE key. In the FULL AUTO TEST mode, the PAUSE functicon can be
activated manually, automatically after every test routine or when one has
failed. This depends on which was selected from the DISPLAY FORMAT MENU. In
all cases, the test segquence is interrupted only at the end of a test routine.
When a PAUSE occurs, the CONTINUE key appears as shown in Fig. 3-26. The user
can then select one of the following options:-—

CONTINUE.

ABORT TESTING.
MANUAL RF TESTING.
DATA.

oo oo

CONTINUE option

Pressing the CONTINUE key restarts the test segquence from the point at
which it was halted.
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HMPER CTELLUE AR RADIO TEST ZWUSTEM
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Fig. 3-26
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SUMMARY DISPLAY FORMAT and FULL AUTO TEST

FULL DISPLAY FORMAT paused displays

ARCRT TESTING option

To abort the test seguence and access the maln top level menu, press the
CRTS key. This allows the user to enier the MANUAL TEST facility to carry out
specific testing for more detailed fault-finding or to start another test
seguence .

MANUAL R¥F TESTING option

This is not applicable to digital channels. When the display shows the
2955 key, the user can press The 295% key to call up the DUPLEX display which
has been automatically setb to the parameters of the last test sequence. The
user now has manual control of the RP and AF signal generators for alignment
and fault finding purposes on the mobile's transceiver circults. Do not leave
DUPLEX operation (i.e. do not press the Tx TEST key or the Rx TEST key) or the
moblle will drop out of service. Press the CRTS kev to return to the test
seguence.

DATA option

The data digplays allow the user to view the data messages which are sent
by the mobile to the cell and from the cell to the mobile during the call
processing fest routines and in a MANUAL TEST procedure. These displays allow
Orthe user to rapidly iddentify incorrect bits sent by the mobile which may
have caused it to fail. They can also serve as an educational or reference
facility for users who are unfamiliar with cellular signalling.

Press the DATA key to access the REVERSE WIDEBAND DATA display as shown
in Fig. 3-27a, the REVERSE NARROW/WIDEBAND DATA display or the REVERSE
DIGITAL/WIDEBAND DATA digplay as shown in Fig. 3-27b. In the lower half, this
shows the 12 or 16 hexadecimal digits of the data words which have been sent
by the mobile on the reverse channels during the last signalling test routine.
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REVERSE WIDERAMND BATH
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Fig. 3-27a REVERSE WIDEBAND DATA display

REMERSE LEIGITnL /WMIDEBAND DaTa
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ZYER + 2
[F44p304BREBELET4 1 1L 1] Eﬁiﬁﬁil:ﬁ
SLSLISRRCICL IR S B YR

FORGARED

Fig. 3-27b REVERSE DIGITAL/WIDEBAND DATA display

Except for N-AMPS narrowband and D-AMPS digital, each word is normally
gent five times so that a majority decision can be made on the contents. If
the repeats match the original word, it isg shown together with the number of
times that it hasg bheen sent.

For N-AMPS narrowband, each word is sent only once. RCC, RVC or
FACCH/SACCH is shown for a control channel, analcg veice channel or digital
traffic chamnnel respectively.

For D-AMPS digital, each word is normally sent only once. However, 1f
the mobile does not receive an Ack message, it may send the message again.

This may be repeated up to thres times.

Press the RETURN key Lo restore the previocus display.
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Press the FORWARD key to accesgs the FORWARD WIDEBAND DATA menu as shown
in Fig. 3-28, the FORWARD NARROW/WIDEBAND DATA menu or the DIGITAL/WIDEBAND
DATA menu. The tvpe of forward message can be then selected for analveis.
Selection 1s from the following opticns:-

{(a} CONTROL FILLER words. These are null data which are sent when no
active information ig being transmitted. This enables moblles to
scan continucusly for a strong signal onto which they can lock.

(b} OVERHFAD MESSACE words. These contain certain information which
relates o the system parameters of the local network (e.g. SID,
available control channels).

{¢} MOBILE STATION CONTROL FCC words. These contain commands and
meggages which are sent to a particular mobile on the forward
control channel during registraticon and call set-up. ETach word is
repeated a number of times to ensure that the mobile receives the
correct data.

(dy MCOBILE STATION CONTROL FVC or FDTC words. These contain commands
and messages which are sent to a particuler mobile on the forward
analog voice channel or digital traffic channel during a call (i.e.
handoff). Except for N-AMPS narrowband and D-AMPS digital, each
word 1s repeated a number of times to ensure that the mobile
receives the correct data. For N-AMPS narrowband, each word ilg not
repeated. For D-AMPS digital, the word may be repeated 1f an Ack
message 1s not received but this is not indicated on the data
display.

ForRWARD WIDERAND BaTa

[CONTROL FILLEE

[OVERHEAD MESEAGE >

M.5, CONTROL FOO 3

[M.5. conTROL FNC S

[RETURN o

-

[REVERSE ™

-

Fig. 3-28 FORWARD WIDEBAND DATA menu
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Pregs one of the option keys to acceggs the appropriate PORWARD WIDEBAND
DATA, FORWARD NARROW/WIDEBAND DATA digplay or FORWARD DIGITAL/WIDEBAND DATA
display. Examples are shown in Fig. 3-2%s and Flg. 3-29b. In the lower half,
there are the 10 or 16 hexadecimal digits of the data words which have been
sent to the mobile during the last gignalling test routine. The word btype is
shown together with the number of times that the particular word has been
repeated,

FORMaRD WIDERANDT DATA

M. 5. CONTROL CHANNEL ASSIGHMENT

TTo B G D B Do e DM HBEL
e B s e 3 e L M e
PR R R e e s R R e I ]

PaRITY {9e1REnillag]
M.S. CONTROL Fye “
—— ETEP 4+

EEAGI4EET RETURN
BENERNEESE
REVERTE

Fig. 3-2%a  OVERHEAD MESSAGE DISPLAY display

FORWARD DICITALSUIDEEBGND DT

PHYSICAL LAYER CONTROL FECOH
B Do 5 WL E 1 ML L ————F
M EG TP BT ¥ P B T THE —
f611110GI09000100011DEBART BAANES

STEP —» o
M.5: CONTRGOL FYECJ/FDTC
BasnleESEC
4EAGL4ELGS
SCSEIGISAEBESDS 1 E .
[seezzeaszzosai] [ 2] EEIT

[rEvERsE >

Fig. 3-29b MOBILE STATION CONTRCL FDTC display
Press the REVERSE key to restore the appropriate disgplay. Pregs the
RETURN key to restore the previous display.

A word can be selected for analysis by pressing the STEP T key or the
STEP 4 key until the word is displayed in the lower box.
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box 1in

O]

Except for D-AMPS, the word is then shown as 40 or 48 bits in th
the upper half together with the word type 1in accordance with the AMPS
specification. A word which contains a single incorrect bit is indicated by a
C in the ERR column. If more than one bit 1ls incorrect, the word is indicated
by a flashing E. When there is a single bit error in the data part of the
word which is shown in the upper box, the incorrect bhit is shown in reverse
video. When there is an error in the parity part of the word, the incorrect
bit is not shown.

For D-aMPS, under 8 of the hexadecimal digits, the box is dotted. These
8 hexadecimal digits are then shown as 32 bits in the box in the upper half
together with the word type in accordance with the AMPS specification. The
selected 8 hexadecimal digits can be moved along the word 4 digits at a time
by using the 8TEP -3 key and 1 digitr at & time backwards by using the DUPLEX
key.

To print the data, enable the printer and then press the Rx TEST key.
The selected word is then printed In the form of 40, 48 or 64 bits together
with the word type. Repeated pressing of the Rx TEST key prints each
successive word.
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MANUAL TEST MODE

Thig provides the user with manual control of the 2957D or 2860D. It ig
intended to be used for troubleshooting and repair rather than for routine
testing.

The MANUAL TEST mode ig accessed from the main top level menu, as shown
in Fig. 32-4, by pressing the MANUAL TEST key. The MANUAL OFPERATION display
then appears as shown in Fig. 3-3Ca, Fig. 30b or Fig. 3-30c. It consists of a
generated gsecticon shown on the upper half and a measured secction with readings
shown on the lower half.

The supply voltage, current and DC power are shown except when the DC
POWER reading is not selected for D-AMPS digital as below. If the voltage
remaing below 1V for longer than 6 seconds, the supply voltage, current and
power readings are disabled. This enables the SAT readings to be updated
three times faster than normal thus making adjustment casier.

The user can access the following options:-

al CHANNEL .
() SAT FREQ and 8CC ({except N-AMPS narrowband and D-AMPS digital),
DSAT DATA and DSCC (N-AMPS narrowband) or
DVCC (D-AMPS digital) .,
(¢y  SAT LEVEL (except N-AMPS narrowband and D-AMPS digitall,
DSAT LEVEL (N-AMPS narrowband) or
TIME ALIGN (D-AMPS digital).
() DATA LEVEL (except D-AMPS),
DATA LEVEL and GEN LEVEL (D-AMPS analog) or
EN LEVEL ({D-AMPS digital).

{e} MODE.
(£} AF PATH.
(g} TIA.
(h} DATA.

In addition, for D-AMPS digitzl channesls, the user can select between
three gets of readings as follows:-

(&) DIMP TONES and DC POWER.
(b} T% POWER and TX FREQUENCY.
(c) VECTOR, 187 10 and ORIGIN.

Pregsing the CRTS key restores the main top level menu. Pressing the
2955 key calls up the 2955 DUPLEX display. 1L the CRTS key is pressed once
again, the user isg taken back to the MANUAL OPERATION display.

CHANNEL setting

This 1lg selected by pressing the CHANNEL key {(which changes to ENTER).
Enter the number on the keypad and terminate by using the ENTER key.

This option i1s normally only used when the user is prompted in the
HANDOFF mode. However, except for D-AMPS channels, it is possible to reverse
the freguency plans by entering a negative number. Thig means that the MANUAL
TEST procedure could be used for testing certain functions of a base station.
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Fig. 3-30b

Pig. 3-30a
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For N-AMPS, the channel tvpe WIDE, NARROW, BELOW or ABOVE ls shown
alongside the CHANNEL number. After entering the CHANNEL number, the ENTER
key changes to SELECT. To select the channel type, press the SELECT key.
When a narrowband channel has been selected, 3AT, SCC and ST are replaced by
DSAT, DSCC and DST on the display.

For D-AMPS, the channel tvpe DIGITAL 1 + 4 {{for full rate channel 1},
DIGITAL 2 + 5 (for full rate channel 2), DIGITATL 3 4+ & {(for full rate channel
3) or ANALOG 1s shown alongside the CHANNEL number. After entering the
CHANNEL number, the ENTER key changes to SELECT. To gelect the channel type,
press the SELECT key. The selection ANALOG gives a channel which 1 the the
same ag an E-AMPS voice chanmel.

SAT FREQ and SCC settings

Not applicable to N-AMPS narrowband and D-AMPS digital.

Thig ig selected by pregsing the CHANGE key (which changes to NEXT) .
Enter the SAT FREQ on the kevpad. The default SAT FREQ is taken from the
getting in the SYSTEM PARAMETERS MENU.

The SCC (SAT colour code} value depends on fhe SAT freguency setiing.
DEAT DATE and DSCC setting

Applicable to N-AMPS narrowband only.

This is selected by pressing the CHANGE key (which changes to NEXT) .
Enter the DSCC (digital SAT colcour code) on the keypad and terminate by using
the WEXT key. The default D3CC is taken from the setting in the SYSTEM
PARAMETERS MENU.

The DSAT DATA depends on the DSCC setting.

DVeC setting

Applicable to D-AMPS digital only.

This is selected by pressing the CEANCE key {which changes to NEXT).
Enter the DWCC {(digital verification colour code) on the keypad and terminate
by using the NEXT key. The default DVCC is taken from the getting in the
SYSTEM PARAMETERS MENU. If the DVCC is changed while in convergation on a
digital channel the mobile will drop oub as the DVCC sent by the 2857D or
29602 no longer matches the DVCC expected.

SAT LEVEL setting
Not applicable to N-AMPS narrowband and D-AMPS digital.
This 1s selected by pressing the CHAKNGE key (which changes to NEXT) and

then the NEXT key as necessary to scroll to thig option. HEnter the SAT LEVEL
on the keypad. The default level is the AMPS specified nominal level.
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DSAT LEVEL setting

Applicable to N-AMPS narrowband only.

Thig ig selected by pressing the CHANCE key (which changes to NEXT) and
then the NEXT key as necessary Lo gscroll to this option. Enter zhe DSAT LEVEL
on the keypad. The default level is the AMPE specified nominal level.

TIME ALIGN setting

Applicable to D-AMPS digital only.

The time alignment is selected by pressing the CHANCE key (which changes
to NEXT) and then the NEXT kev as necessary Lo scroll to this option. Enter
the TIME ALIGN value on the keypad and terminate by using the NEXT key. The
default value ig 0. If the time alignment is changed when in conversation on
a digital channel the TX offset measurement value should change accordingly.
(A time alignment unit egquals half a symbel.)

DATA LEVEL sebting

Not applicable to D-AMPS digital.

This is selected by pressing the CHANGE key (which changes to NEXT) and
then the NEXT key as necessary to gcroll to this option. Enter the DATA LEVEL
on the keypad. The defauvlt level iz the AMPS gpecified nominal levels.

GEN LEVEL setting

Applicable to D-AMPS analog and digital only.

This is gelected by pressing the CHANGE key (which changes to NEXT) and
then the NEXT key as necessary to scroll to this option. For analog, scroll
to the DATA LEVEL option and then press the NEXT key once more. DATA LEVEL is
replaced by GEN LEVEL. Enter the CEN LEVEL on the keypad. The default level
ig -80 dBm.

MODE selection

This ailows the user to select a signalling test mode depending on the
state of the mobile under test. Some of the modes are the same as those in
the built-in test sequences; others generate a pattern of data which is
primarily intended to exercise a meobile's other functions. The user can
access the DATA display by pressing the DATA key to check the mobile's
respeonses. When the user selecis a mode, gcreen prompss are given for the
user Lo enter test parameters.

To select the mode, press the MODE key (which changes to SELECT). Scroll
through the modes available until the required mode appears. The selected
mode is implemented after a 2 gecond fimeocut or pressing any other key within
this timeout ., These modes operate as [ollows: -

(a) FCC.

This sends continuous Forward Control Channel (FCC) messages. I
the system ID is different from the current setting, the mobile
responds by registering. In this mode, a PLACE CALL can be
initiated from the mobile. When this is done, PLACE CALL ig shown
on the display {(non-flashing) and then the mode changes to
CONVERSATION.

3-1-50 46882-135W



46882-135W

OPERATION

REGISTRATION.

This is similar to the corregponding test routine in the built-in

rest sequences. The mobile's MIN, ESN and SCM {(hexadecimal for
N~-AMPS and D~-AMPS) are digplaved when the mobile registers
succegsfuily. The mode then reverts to FCC.

PACGE MOBILE.

This is the built-in CALL CELL TO M8 test routine. A flashing
prompt, together with the mobile's alert signal, reguests the user
to ANSWER CALL. Upcon the user lifting the handsef or pressing the
SEND key, the mode changes to CONVERSATION.

PLACE CALL.

This is the built-in CALL MS TC CELL test routine. A flashing
prompt reguests the user to PLACE Call.. On the handset, the user
keys in up teo 32 digits. When they are received, they are shown at
the bottom cof the screen, truncated to 16 digizs. The mode changesg
to CONVERSATION.

DIRECTED RETRY.

A Directed Retry command is used by a base station to instruct a
mobile which has attempted to access the system to retry on a new
control channel. When this mode 1s selected, there are prompts for
a CHANNEL number and then for a CHANPOS number. After the CHANNEL
numper, enter a CHANPOS number in the range 1 to 127.

Except for N-AMPS, the formula is as follows:-
CIANPOS number = NEW CHANNEL - FIRST CONTROL CHANNEL + 1.

For N-AMPS, the formula is as follows:-
CHANPOS number = (NEW CHANNEL - FIRST CONTROL CHANNEL + 2} + Z.

After entry, PLACE CALL is shown flashing. When an access attempt
is received from the mobile, a Directed Retry Order is sent. The
first entry ls to CHANPOS. The mode changes to FCC on the NEW
CHANNEL. The mobile should then re-attempt 2o access on the NEW
CHANNEL changing the mode to PLACE CALL which is processed ag usual.

With some mobiles, it may be necessary to use another signal
generator to generate the NEW CONTROL CHANNEL. Commect the
modulation input of the signal generator to the MCOD QUT connector
using a T-plece. Connect the RF ouiput of the signal generator to
the RF IN/OUT BNC connector on the 2555. On the signal generator,
get the freguency to that of the NEW CHANNEL and the level to
approximately ~-40 dBm (i.e. 40 dB above the level to be seen by the
moblle) .
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NEW ACCESS CHANMNEL.

When this is selected, there is a prompt for a CHANNEL number.
After this numbery is entered, the overhead message is reinitialized
with the appropriate NEW ACCESS CHANNEL action message.

With some mokiles, 1t may be necesgary to use another signal
generator ag in ().

OVERLOAD CLASS.

When this is selected, there ig a prompt for a number in the range 0
to 15. When this is entered. an overload class global action
message is created and trangmitted. If the mobile has an overload
class number egual to that in the received message, further access
to the system by the mobile is prevented. This does not prevent
access to the mobile by the system.

RE SENSITIVITY.
Thig is only available for D-AMPS digital channels.

In this mode, the RF sensitivity of the mobile's receiver is

measured 1n termg of bit error rate (BER). For this measurement,
the mobile echoes the data sent to it by using the mobile's tast
interface adapter {EIA/TIA IS5-55 Secticn 8). Connect the TIA serial

port to TEST PORT so that appropriate commands for the mobile to
enter the TDMAON mode are sent before starting the measurement.

When this mode is selected, there is & prompt for the RF generator
level which is required for the measurement. When this is entered,
the mokile is commanded intc echo mode as above. Pseudo-random data
is then transmitted tc the mobile. This data is inserted in the
data field after convolutional decoding but before interleaving.

The data echoed by the moblle 1s then compared for bit errors. The
ratio of errors to the total number of bits received in 1 sacond
(BER} is displaved each second in place of the TX OFFSET.

The 29%7D or 29600 continuously checks for full TDMA bursts. wWhen
thege are received with the correct sync pattern, SYNC is shown in
reverse video on the display.

Possible error mesgages are as follows:-

OUT OF LOCK. When the measgurement ig started, each frame of
received data i1s compared with the first frame of sent data until a
frame with <20% errors is received. This is to synchronize sent
frames and received frames. If synchronization fails, the
measurement 1s not updated and the error message is displayed. If
error rates approaching 20% are anticipated, the measurement should
be started at a higher level (-80 dBm} and then reduced as required
when synchronization has been achieved. If the error rate exceeds
40% during the measurement period, synchronization is losgt and the
process is restarted.
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SLOTS MISSING. If complete slots of data are lost during the
measurenent period (perheps because the synchronization pattern has
been corrupted), the measurement is not updated and the error
message ls displaved.

DATA OFF.

When an analog wideband channel is selected, the current SAT
frequency is generated. When an N-AMPS narrowband channel is
selected, the current DSAT pattern is generated. When a digital
channel is selected, the 28570 oy 2960D simulates a traffic channel
without having to enter conversation with filler octets for SACCH
and pseudo-speech [(a buzzing sound).

On wideband channels, the system continuously checks for SAT and ST.
when these are detected, SAT and ST are shown in reverse video on
the display. The SAT LEVEL and ST DURATION are measured and
displayed asg appropriate.

On narrowpband channels, the system continously checks for DSAT and
DET. When these are detected, DSAT and DST are shown 1n reverse
video on the display.

On digital channels, the system continuously checks for full or
shortened TDMA bursts. When these are received with the correct
sync pattern, SYNC is shown Iin reverse video on the display. When
shortened bursts are received, SB is shown in reverse video on the
display. The TX OFFSET, TX POWER, TX FREQUENCY, VECTOR, 187 10 and
ORIGIN {as selected) are measured and displaved. Thege tests for
mobile transmit burst timing (TR QFFSET), Tx power and digital
modulation error {VECTOR, 18T 10 and ORIGIN) are the same as the
test routines for the built-in test seguences.

SIGNAL TONE.

The data generator sends a continuous signal tone of 10.0 kHz. On
wideband channels, the system continuously checks for SAT and ST.
When these are detected, SAT and ST are shown in reverse video on
the digplay. The SAT LEVEL and ST DURATION are measured and
digplayed as appropriate. On narrowband channels, the system
continously checks for DSAT and DST. When these are detected, DSAT
and DST are shown in reverse video on the display.

DOTTING.

The 2957D or 2960D generates a 5 kHz dotting pattern (& series of
alternate 1's and 0's). On wideband channels, the system
continuously checks for SAT and 87T. When these are detected, SAT
and ST are shown in reverse video on the display. The SAT LEVEL and
ST DURATION are measured and displayed as appropriate. on
narrowband channels, the system continously checks for DSAT and D8T.
When these are detected, DSAT and DST are shown in reverse video on
the display.
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When the PAGE MOBILE is answered or when the PLACE CALL 1s successful,
there is another level of modes. In these modes, the system continuously
checks for the feollowing signals:-

{a) SAT and ST on wideband channels. When these are detected, SAT and
3T are shown in reverse video on the display. The SAT LEVEL and 8T
DURATION are measured and displaved as appropriate.

{bY DeAT and DST on narrowband channels. When these are detected, DSAT
and DST arve shown in reverse video on the display.

{¢) Full or shortened TDMA bursts on digital channels. When these are
received with the correct sync pattern, SYNC is shown in reverse
video on the digplay., When shortened bursts are received, SB is
shown in reverse video on the display. The TX OFFSET, DTMEF TONES,
T POWER, TX FREQUENCY, VBCTOR, 18T 10 and ORIGIN (as gelected) are
measured and digplaved. These tegts for mobile transmit burst
timing {(TX CFFSET), DIMF tonesg, Tx power and digital modulation
error (VECTCR, 187 10 and ORIGIN) are the same as the test routines
for the built-in test seguences.

Also, the received DTMF fones are displaved.
These modes operate as follows:-~
{a) CONVERSATION.

In this mode, the user can test the handset's numerilcal, SEND and
END keys. When a digital channel is selected, any speech data
received from the mebile is looped back to the mobhile after a delay
of approximately 2 seconds. If no acceptable speech data is
received from the mobile, pseudo-speech data (a buzzing sound) is
sent.

(b}  HANDOFF.

wWhen this mode is selected, the user is prompted to select a new
channel by the flashing cursor and ENTER sign. The new channel
number and channel Cype are entersd as described under *CHANNEL
setting'. The mobile then changes to the new channel and the mode
changes to CONVERSATION.

{cy POWER LEVEL.

When this mode is selected, SELECT changes to ENTER and the level
number in the range 0 to 7 for analog or 0 to 10 for digital is
entered on the keypad. Selection of 8, 9 or 10 is inhibited unless
a D-AMPS digital channel has been selected. The mobile changes its
crangmitter power level accordingly and the mode reverts to
CONVERSATION. When the ENTRY key is pressed instead of a new level
number, the last gelected power level is used.
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(d) RSSI REDORT.
Aoplicable to D-2aMPS digital only.

Thig mode is to c¢heck the accuracy of the moblle's RSSI measurement
on the current traffic channel or a channel other than the current
traffic channel. When this mode is selected, the user 1ls prompted
to enter the channel number and the RF generator level to be used
for the measuremant. When these have been entered, a Measurement
Order message is sent to the moblile with the selected channel
number. The RSSIT is sent by the mobile in the Chamnel Quality
messages and this ig displaved in place of the TX OFFSET. See the
table below. ©On leaving the mode, a Stop Measurement Order message
is sent to the mobile.

RF RF

generator R8SI generator RSST

level @ ~rremremreeeem e level e e
dBm Nom Lower Upper dBm Nom Lower Upper
<~117 { g 9 -83 15 11 18
~115% 0 0 1 -81 1é 12 18
~113 0 0 Z -80 17 13 20
-111 1 0 3 -79 17 13 20
-110 2 0 4 -77 18 14 21
-105% 2 0 4 -75 19 14 22
-107 3 o 5 -73 20 15 23
-1035 4 G 5 =73 21 16 24
-102 5 1 7 =70 22 17 25
~-101 O 2 8 ~69 22 7 25
~-100 7 3 9 ~67 23 i8 26
-95 7 3 9 ~65 24 19 27
~97 8 4 10 -63 25 20 28
-85 9 5 11 -61 26 20 29
~93 10 & 12 -60 27 20 30
~93 11 7 14 ~-59 27 20 30
-90 12 8 15 -57 28 20 1
-89 12 8 15 ~-55 29 20 31
-87 13 g 16 -53 30 21 31
-85 14 1

0 17 >-51 31 1 31

(e) BER REPORT.
Applicable te D-AMPS digital only.

This mode is to check the accuracy of the moblile's BER measurement
on the current traffic channel. When this mode is selected, the
user ig prompted to enter the number of introduced bit srrors per
time slot for the measurement. When this has been entered, a
Measurement Order message ig sent to the moblle. The BER lg sent by
the mobile in the Channel Quality messages and this is displaved in
vlace of the TX OFFSET. See the table below. On leaving the mode,
& Stop Meagurement Order message ig sent to the moblle.
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Errors/ BER Errors/ BER
time BER report time BER report
slot % code slot % code
0 0 0 21 8.077 &-7
1 0.385 2 22 g.461 6-7
2 0.76% 32 23 8.846 67
3 1.154 3-4 24 9.231 &6~7
4 1.538 4 25 g.615 6-7
5 1.823 4-5 26 10.000 &-7
6 2,308 4-5 27 10.385% &-7
7 2.682 5 28 10.769 7

8 2.077 5 29 11.154 7

g 3.481 5-6 30 11.238 7

10 3.846 5-6 31 11.823 7

11 4,231 5-6 32 12.308 7

12 4.615 5-6 33 12.692 7

13 5.000 5-6 34 13.677 7

14 5.385% &6 35 13.461 7

15 5.76% & 36 13.846 7

16 6.1%4 6 37 14.231 7

17 6.538 6-7 38 14.815% 7

i 6.923 6&6-7 39 15.000 7

15 7.308 6-7 40 15.38% 7

20 7.682 6-7 00000 —-——eme= e

(£} CLEAR DOWHN.

Thig mode 1s used To terminate the CONVERSATION mode and revert to
FCC.

TR OFFSET, DIMEF TONES, DC POWER, TX POWER, TX FREQUENCY, VECTOR, 1587 10 and
ORIGIN readings selection

Applicable to D-AMPS digital channels only.

These are selected by pressing the SELECT key to scroll to the reguired
set of test results as follows:-

{a) DIMr TONES and DC POWER.

{b} TX POWER and TX FREQUENCY.

{cy  VECTOR, 18T 10 and ORIGIN.

3-1-56 45882-135W



OPERATION

AF PATH selection

Thig is selected by toggling the AF PATH soft key. The selected auvdio
signal is routed to the Adapter's AF OUT socket (and hence to the 2955's AF
TNPUT gsocket) when the 2955 nmode ig szelected and both the CRTS and 2955
indicators are on. The cholces are as follows:-

fa) RX. Normal routeing from the Adapter's AF INPUT socket to its AF
OUT gocket.

(b) RX X20. &as {a) but with a 26 dB (x 20) amplifier in the path.
fcy TX. Routing of the DE-MOD SOURCE (as selected under the
¥ISCELLANEOUS MENU) through the currently selected filters to the
Adapter's AF OUT socket.
TTA selection
Pregsing the TiA key accesses the TEST INTERFACE ADAPTER MENU as shown in

Fig. 3-31. This can be used to send the listed commands to the mobile. Those
marked * are not implemented in this vergion of software.

TEST ITHTERFACE ADRPTER MERU
igoe BALD BN1

[SUSPEN DY FSEND-SM
RESTART FRCVES IS-5S5: iF
IMIT EHETE

CaRRIER-GN  ETERMINATE
SHEFLIER-GFE  SaToN
LRL-SYNTH HRTOEE

BET—ATTH RODATa
RHEMUTE DTMFON STEF b .}r'
REUNMUTE DFMFOFF
THMUTE COMFON STEP 4 >
THUNMUTE COREOFE o
ko el Edracol) Bl T LSRN »
BTOFF DIGTE
HEEND-MNAM TOM&ETN ?Efi[;_ﬁ:_‘:}_mﬂ?ﬂ::‘
RUERTION ANDT IMPLEMENTED

Fig. 3-31 TEST INTERFACE ADAPTER MENU

The BAUD RATE, LENGTH/PARITY and STOP BITE are selected by using the
INTERFACE MENU for the TIA PORT PARAMETERS. See page 3-1-28. The current
selections are displayed also on the TEST INTERFACE ADAPTER MENU at the
right-hand gide below the heading.
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Also on the INTERFACE MENU,
the following choicesg:-

the TIA

I8-55,
recommendatiorn.

(a}

HE¥. Command codes

Command codes hexadecimal

hexadecimal.

FORMAT can be gelected. Thig gives

in accordance with the BIA/TIA

Also, the LOAD-SYNTH command code

ig low byte thern high byvite instead of high byte then low byte.

Also, for the DIGTS command,
ASCII 1. Command codes as the
hexadecimal digits preceded by
(hexadecimal 20) and an # sign
LOAD-SYNTH command code ig low
byte then low bvte. Also, for
legs than for IS-55.

ABCIT 2. Command codes as the
hexadecimal digits preceded by
(hexadecimal 20} and an & sign
LOAD-SYNTH command code is low
byte then low byvte.
decremanted.

ASCII 3. Command codes as the
hexadecimal digits preceded by
{hexadecoimal 20) and an & sign
command code is high byte then
glot data is not decremented,

On the right-hand side of the TEST INTERFACE ADAPTER MENU,

which contains the selected command code
selected format.

On the TEST INTERFACE ADAPTER MENU,

{a) &TEP T and STEPR [|.
commands.
{b} SEND COMMAND .,

SENDING ....
a short time.

Pressing RETURN restores the MANUAL

DATA selection

Pressging the DATA key accesses the DATA displavs as described for

option' under 'FULL AUTO TEST MODL'.

3-1-58

the gslot data is 1 less than

For the DICTS command,

When thisg key is pressed,
appears flashing and there is an audible indication for

for IS-55.

ASCIT byvtes for each of the

the ASCII byvtes for a space
{hexadecimal 40). Also, the

byte then high byte instead of high
the DIGTS command, the slot data is 1

ASCIT bytes for each of the

the ASCII bytes for a space
(hexadecimal 40). Algo, the

byte then high byte instead of high
the slot data is not

ASCIT bytes for each of the

the ASCII byteg for a sgpace
{(hexadecimal 40). The LOAD-SYNTH

low byte. For the DICTS command, the

there is a box
and any applicable data in the

the options are as follows:-

These keyg are used to step through the

the command is sent and

OPERATION displav.

'DATA
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BUILT-IN TEST SEQUENCES

A number of test routines are combined inte built-in test seguences
which can be executed in the CO/NO-C0 TEST and the FULL AUTO TEST modes.
There are four puilt-in test seguences to choose from ag follows:-

{a} CALL PROCESSING ONLY.
{b} CALL AND RF TESTING.
{c} BRIEF TESTING.

{d} COMPREHENZSIVE TESTING.

The reguired sequence 1s selected from the TEST SEQUENCE MENU. See page
3-1-26.

CALL PROCESSING ONLY sequence

This sequence is the basis of all of the built-in test sequenceg. Tk
consists of a series of data signalling test routines to check the mobilers
ability to initiate and receive calls and fo respond to system commands. It
ig intended for first-line tesgting of radios which have heen reported ag
faulty to retallers and installers. It can also be used for validation
testing to determine whether a unit ig suitable for sale or installation.
The only connection reguired ig from the mobile's antenna socket to the RF
IN/QUT N gocket. The seguence of test routines is as follows:-

{a} 20. REGISTRATION.

(b} 22. CALL MS 70O CELL.

(¢} 30. DTMF TONES. Optiocnal.

(dy 31. HOOCK FLASH. Optional.

(e} 37. SPEECH LOOPBACK. Digital only.
(£) 27. CLEAR FROM MS.

(gy 21. CALL CZLL TO MS.

(h) 24. AUTO HANDOFFE.

(i) 26. CLEAR FROM CELL.

CALIL, AND RF TESTING seguence

As well as performing the CALL PROCESSING ONLY test routines, this also
mezsures the pertinent RF parameters on all of the channels which have been
selected 1n the SYSTEM PARAMETERS MENU. It is intended toe be used by
workshops for first-line testing. This seguence can alsc be performed using
oniy the RF connection. The seguence of tegt routines i1s as follows:-

{a) 20. REGISTRATION.

{(b)y 22. CALL MS TC CELL.

{¢) 30. DIMF TONES. Optional.

{d)y 31. HOOK FLASH. Optional.

{e) 37. SPEECH LOOPBACK. Digitral only.

(f) 27. CLEARR FRCM MS.

{g) 21. CALL CELL TO MS.

{h) 23. UANDOFF.

(i} 28. TX POWER. These are

(i) 2. T% FREQUIENCY. repeated for

(k)Y 25. SAT {or DSAT) TRANSPONDING. Analcg only. each selected
SAT (or DSAT) DEVIATION. Analecg only. channel.

{1y  35. RM8 VECTOR ERROR. Digital only.

{m) 26. CLEAR FROM CELL.
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BRIEF TESTING sequence

This performs some of the standard transceiver test routines in addition
to the routines in the CALL AND RF TESTING seguence. It is intended for use
by small workshops and regional service centres as their main test facility.

Test routines are performed on three voilce/traffic channels. The first
voice/traffic channel ig trhat selected in the SYSTEM PARAMETERS MENU; the
gsecond and third are determined by the HANDOFF INCREMENT. It is necessary £o
connect the audio paths between the moblle and the handset to the test system
for this segquence as well ags from the mebile's antenna to the RF IN/QUT N

socket. The sequence of Lest routines 1s as follows:-
{ajl 20. REGISTRATION.
(b} 22. CALL MS TO CELL,
{c) 30. DTME TONES. Opticnal.
(d) 31. HOOKE TLASH. Opticnal.
{e) 37. HSPBEECH LOOPRACK, Digizal only.
(£ 27 . CLEAR FRCM MS,
(g 21. CALL CELL TC MS. 5
(hy  23. HANDOFF,
(i} 25. SAT {or DEAT or DVCC) TRANSPONDING.
AT {(or DSAT) DEVIATION. Analog only.
SAT FREQUENCY. Wideband only.
{3} 28. TH POWER.
(k3 2. TE FREQUENCY. These are
{1} 35, RMS VECTOR ERROR. Digital only. repeated on
{m) 29. BER REPORT. Digital only. ; three
(n) 38. DIGITAL RSSI. Digital only. channel .
(o) 3. T¥ SINAD. Analog onlyv.
(py 4. TX LIMITING. Analog only,.
(g) 32. DATA DEVIATION. Wideband only, optional.
(ry 6. RX SINAD. Analog only.
(s} 7. R¥ SENSITIVITY. Analog only.
() 26. CLEAR FROM CELL.
(uy 36. DIGITAL BER. Digital only, optional. -
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CCOMPREHENSIVE TESTING geguence
Thig is intended for major service centres and manufacturers who wish to
test more of the mobile's operational aspscts. A1l of the connections which
are shown in Flg. 3-5 are reguired for thils tfest geguence. The seguence of
test routines is as follows:-
{a) 20. REGISTRATION.
{b) 22. CARLL MS TO CELL.
{cy 30. DTMF TONES. Optiocnal.
{d) 31. HCOK FLASH. Optional.
{e) 37. SPEECH LOOPBACK. Digital only.
{£) 27. CLEAR FROM MS.
{g) 21. CALL CELL TO MS.
{h)y 29. ANALOC RER. Wideband only.
{i) 23. HANDOFFE. A
{11 25. S8AT (or DSAT or DVCC) TRANSPONDING.
SAT (or DSAT) DEVIATION., Anslog only.
SAT FREQUENCY. Wideband only.
{k) 37. SPEECH LOOPBACEK. Digital only.
{1) 28. T POWER.
{m) 9. DC POWER.
{rn) 2. TX FREQUENCY .
(o) 3. TX SINAD. Analog only. These are
TX NOISE. Wideband only. repeated
(py 4. TX LIMITING. Analog cnly. > for each
(g} 5. TX COMPRESSTON. Analog only. optional
{(r} 32, DATA DEVIATION. Wideband only, channeli.
(s} 6. RX SINAD. Analog only.
(ty 7. RX SENSITIVITY. Analog only.
)y 8. R¥X EXPANSICN. Analog only.
{(vy 35. RMS VECTOR ERRCOR. Digital only.
FIRST 10 SYMBOLS. Digital only.
ORIGIN OFFSET. Digital only.
(w} 29. BRER REPORT. Digital only.
(3} 38. DIGITAL RSSI. Digital only. J
(v} 26, CLEAR FROM CELL,
(2} g. DC POWER.
(aaz) 36. DICITAL BER. Digital only, optional.
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NON-SYSTEM SPECIFIC TEST ROUTINES

The test routines which are ncot specific to AMPS are described below
together with any applicable error messages and theilir meanings. When
performing transmitter test routines {(no. 1 to no. 5}, the 2957D or 2960D
automatically adjusts the audio generator output level in order te excite the
mobile at the regquired nominal deviation. TIf it cannotb get a settled readin
of this deviaticn, the test routine ig failed and READING UNSTABLE is reported
in the result field. This is normally due to one of the two following
causes: -

{(a) The microphone in the mobkile under test lg gtill live and ambient
noise ig causing the reading to be unstable. This situation should
be avoided as it degrades an otherwige good SINAD or digtortion
measurement.

{b} The corresponding audlo generator level 1s such that the setting
resolution ig greater than the tolerance of deviation being set
fe.g. at 9 mv, with steps of 1mV, gives a setting resolution of 11%
which is greater than the acceptance tolerance of x5%). To rectify
this, an attenuator should be inserted to bring the regquired level
above 10 mV.

When performing transmitter limiting test routines, the audio generator
output level 1s adijusted to obtain the nominal deviation. The output level is
then increased by an overload factor of 20 di. If this new level exceeds the
maximum output level of the audlo generator (2.5 V for a 2%55 or 4.0 V for a
2955A, 2955R or 2955B}, then the test routine ig failed and the message LOW
SENS MIC I/P is digplaved. Normally, 250 mV is sufficient to excite a mobhile.
A low output level could be due to & mismatch, typically a balanced input. In
this case, a balun transformer could be used to balance the output and also
provide voltage gain.

The effective dynamic range of the audio generator outpub 1is
20 log {maximum output level / 10mv) = 48 dB (2855} or 52 dB (2955A, 2955R or
29558} . As the reguired dynamic range 1s 20 d8, the ideal value for the
output level ig 10 mV + 14 dB = 50 mv (2955} or 10 mV + 16 dB = 63 mV (29554,
2955R or Z955RB}.

Assuming that the mobile has an input impedance of greater than 1 kQ,

see Fig. 32-32 for suitable resistance values to obtain approximate
attenuations.

R1 Attenuation R1 R2

e} 4 VL e

3 dB 330 68 Q

2960 oUTPUT R2 MOBILE 6 dB 50 Q 50 Q
10 4B 68 0 33 Q

B 20 dB 21 0O 10 Q

prmeees coosE 0 m e mmm e S

Fig. 3-32 AF generator output attenuator
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Test routine no. 1 - Trangmitter RF power (TX POWER)

This test routine is not applicaeble to D-AMPS digitel channels. It
measures the RF power. Tt isg not uged in the standard tegt geguences since
the CALL AND RF TESTING, BRIEF TESTING and COMPEEHENSIVE TESTING sequernces use
the system specific power test rvoutine which sets the mobile to the regquired
power levels before measuring. Messages are as follows:-

fa) *PAIL* NO TX POWER. Power <l mW. Probably there is no carrier so a

() FEATL* READING UNSTABLE. After 15 attempts, could not obtain two
consecutive readings within 20%.

Test routine no., 2 - Transmitter RF frequency (TX FREQUENCY)

This test routine first ensures thal a carrier is present and then
auto-tunes to measure the RF freguency. For cellular radios, it then manually
retunes to the correct channel. Messages are a2 follows:-

{a) *FAIL* NO TH POWER. Power <l mW. Assumes there is no carrier so
cannot take meaningful Ifreguency measurement.
{b) *FAIL* READING UNSTARBLE. Freguency not within 1% after 15 readings.

Tegt routine no. 3 - Transmitter distortion (TX DISTORTION),
tranemitter SINAD (TX SINAD),
transmitter 8/N (TX S/N} and
tranemitter residual noise (T NOISE)

This test routine is not appiicable to D-AMPS digital channels. It
attempts to set the AF level to produce a reference modulation level ({but not
for the residual noise test routine). The demodulated signal is routed to the
AF INPUT of the 2955 te test audio as for receiver distortion and SINAD. S/N
is measured by reading the demcdulated level with and without a modulating
signal. Residual nolse meagurement is deviation of the carrier in the absence
of a modulating signal. Messageg are as follows:=s

{a) FFPATL* LOW DEMOD LEVEL. Internal demodulated level <140 mV either
due to fault or reference modulation level is too low tfo produce
100 mv demodulated.

(b)Y *FAIL* READING UNSTABLE. Demcdulated level not within 10% after 15
readings.

{c)  FFAIL* READING UNSTARLE. Demodulated noise level not within 100%
after 15 readings.

{d) FFAIL* READING UNSTABLE. Distortion etc not within 20% after 5

readings.

{e) FPAIL* READING UNSTARBLE. Residual noise not within 50% after 10
readings.

{f) AF CEN RESOLUTION ERROR. (Displaved in reverse video at the bottom
of the screen). Audio generator output level is below 10 mv. This

means that, with steps of 1 mV, 1t may not be possible to set the
regquired deviation to within z5%.
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Test routine no. 4 - Transmitter modulation limiting (TX LIMITING)

This test routine is not applicable to D~-AMPS digital channels. It
attempts to set an AF level to produce a reference modulation level, then
increases the AF level by the overload factor and measures the resulting
deviation in a 15 kHz bandwidth {(including de-emphasized SAT). Messages are
as follows:-

{a) *FAIL* LOW SENS MIC I/P. AF level reguired to set the transmitter
to reference modulation level was too high to overload by the
factor given.

(b} *FAIL* NO MODULATION. Deviation <100 Hz/1%/0.1 rad measured.
(c} *FAIL* READING UNSTABLE. Deviation not within 10% after 5 readings.

Q

Tegt routine no, 5 - Transmitter modulation compression (TX COMPRESSION)

This test routine is not applicable to D-AMPS digital channels. It
attempts to set an AF level to produce a reference modulaticn level, then
alters the AF level by +10 dBR and -10 dB. Meagurement le resulting change in
modulation level. Result is (20 dB) / (modulation level change in dB).
Megssages are as follows:-

{a) *FAIL* LOW DEMOD LEVEL. Demodulated level ig below 100 mv.
(Demodulated level is reference level + compressed 10 dB change.)

{p)y *FAIL* LOW DEMOD LEVEL. Demodulated level ig below 10 mV.
(Demodulated level 1is reference level - compressed dB change.)

{cy  *FAIL* READING UNSTABLE. Demcdulated level not within 10% after 15
readings.

{d) *FAIL* NO MODULATION. =10 dB change in AF generator output produced
<l dB change in transmitter modulation.

{e) *FAIL* LOW SENS MIC I/P. Cannot modulate to reference level +10 dB
{i.2. »2.5 V for a 2855 or >4.0 V for a 29554, 2955R or 285H5B).

(f} AF GEN RESOLUTION ERROR. (Displaved in reverse video at the bottom
of the screen). Audio generator output level is below 10 mV. This
means that, with steps of 1 mvV, 1t is not possible to set the
regulred deviation to within 5%,

Note | When conducting receiver tests, it is necessary to have a

— recovered audio signal level of =5 nmv, corresponding to the

reguired deviation (i1.e. 8.0 kHz). Otherwise, the

SINAD/distortion measurement mey not be accurate. If the

recovered level is below 50 mV, then either a fault existeg in

the interface circuit or there is a gross mismatch. Where there
is a balanced output, this may be rectified by using a balun
transformer or the Marconi Instruments 600 Q accessory.
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Test routine no. 6 - Receiver AF distortion (RX DISTORTION),
receiver SINAD (RX SINAD) and
receiver S/N (RX S/N)

This test routine iz not applicable to D-AMPS digital channels, It sets
modulation level directly and measures distortion, SINAD and S/N directly on
the 2955 through the x20 amplifier. The AF IN [(moblle's receiver audio) is
routed tc the 2955 AF IN. NMessages are as follows:-

la) *PATL* LOW DEMOD LEVEL. Recelver audio level <5 mv {100 mV on
display).

(b} *FATL* READING UNSTABLE. Distortion etc not within 20% after 5
readings.

{c)  *FAILL* AF I/P OVERLOAD. AF input to 2960 =6 V RMS which causes
clipping within the Instrument.

Tegt routine no. 7 - Receliver sensgitivity (RX SENSITIVITY)

Thig test routine is not applicable to D-AMPS digital channels. It
attempts to adjust the receiver level until the mobile's receiver audio
produces the required SINAD reading. Result ig the RF level. Messgageg are ag
follows:—

(a} *FAIL* LOW DEMOD LEVEL. Receiver audic level <5 mV (100 mv on
displav}.

{b) *FAIL* NO DEMODULATION. Reached receiver level limiz at -95 dRBm or
~122 d2m witheout reaching reference SINAD level.

(o) *PALL* READING UNSTABLE. SINAD not within 20% after 5 readings and
10 iterations of getting level,

(&) *FAIL* AF T/P OVERLOAD. AF input to 2960 =6 V RMS which causes
clipping within the instrument.

Test routine no. 8 - Receiver demodulation expansion (RY BEXPANSION)

This test routine is not applicable to D-AMPS digital channels. It sets
receiver modulation level directly to reference level -5 4B and +5 dB.
Measurement is resulting change 1in receiver audic level in dB. Result is

faudio level change in dB} / {10 dB).

() *FAIL* LOW DEMOD LEVEL. Demodulation level <5 mV (reference level

-5 4B .

(b} *FAIL* LOW DEMOD LEVEL. Demodulation level <5 mV (reference level
+5 dB) .

{c) *FAIL* READING UNSTARBLE. Demcdulation not within 10% after 15
readings.

{d) ERROR: MODULATION LIMIT. Cannoft modulate o reference level +5 dR.
{e} *FAIL* AF I/P OVERLOAD. AF input to 2960 =6 V RMS which causes
clipping within the instrument.
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Test routine no. 9 - DC power consumption (DT POWER)

Routes voltages corregsponding to DCV/25 and DCA/10 to 2955; measures DC
voltages and calculates power. Messages are as Lollows:-—

{a} *FAIL® NO DC POWER. <250 mvV or <i00 mA or <100 mW.
(b} FFAIL* READING UNSTABLE. Not within 10% after 15 readings.

Test routines no. 10 to no. 19

Not implemented.,
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SYSTEM SPECIFIC TEST ROUTINES

The test routines which are gpecific to AMPS are described below together
with any applicable error messages and their meanings.

Test routine no. 20 - Registration of mobile on control channel (RECISTRATICN)

Thig test routine checks the mobile's ability to register on the system.
Operation is ag follows:-

(1}

(2}

The test routine title ig digplaved and the 2957D or 2960D
initializes the data generation system as a control channel.

The 29%57D or 2%60D generates an FCC for the mobile to lock onto.
The FCC number is shown on the display.

If the mcbhile cannot lock onto the control channel, the 28570 or
29600 tries again in other systems (independent provider or local
company) . The message *FAILY NO RESPONSE means that there is no
response or CRTS is aborted.

The mobile locks onto the FCC and sends Registration Updating
mesgages with the MIN, BESN and 8CM {(hexadecimal for N-AMPS and
D-AMPS) .

The 2957D or 2960D checks the recelved date and displays the MIN and
PASSED for a good test. When FULL DISPLAY FORMAT has been selected,
the MIN, SCM and ESN are displaved at the bottom the screen. Other
nessages are as follows:-

{aj *FATL* DATA INCOMPLETE. Not all of the message was received.

(b} *FAIL* DATA ICNORED. There were lnsufficient correct
repetitions.

{c)  *FAIL* TOO MANY WORDS. The message was longer than the format.

{(d) *FAIL* WRONG RESPONSE. The regponse was wrong for the message
which was sent.

Tegt routine no. 21 - Call from cell to mobile (CALL CBLL TC MS)

This test routine checks the mebile's ability to answer an incoming call.
The number called isg the currently stored MIN. Operation is as follows:-

(1)

(2]

46882-135W

The test routine title is displayed,

For D-AMPS, the time alignment parameter isg checked for correct unit
and correct value within the range 0 to 31L. If not, the ERROR:
PARAMETER UNITS or ERROR: PARAMETER RANGE ig disgplaved and the test
routine l1s terminated.

The 2957D or 25600 generates an FCC for the moblle to lock onto.
PAGING MS is displaved and the mobile is paged every 2 seconds. The
message *FATL* NO RESPONSE means that no responge was received

within 30 secoconds.

The mobile locks onte the FCC and responds with data.
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(5} The 29%7D or 28600 checks the received data. If the data is
correct, when FULL DISPLAY FORMAT has beon selected, the MIN, SCM
and ESN are disgplaved at the bottom the screen followed by the
ORDER/QUALIFIER code which has been received. TFailure messages are
as followg:-

{a} *FAIL* DATA INCOMPLETE. Not all of the message was received.

(b} *FAIL* DATA ICNORED. There were insufficient correct
repetitions.

(e} *TAILY TOO MANY WORDS. The message was longer than the format.

(g} *FAIL* WRONG RESPONSE. The response was wrong for the message
which was sent.

(6) The 29570 or 2960D checks the 8CM. Failure messages are as
follows: -~

(a) ERROR: 666 CHANNEL MS. An attempt was made o access a channel
beyond the mobile's capability.

{) ERRCR: N-AMPS CHANNEL. An attempt wags made to agcess a
narrowband channel on a wideband moblle.

(cr)  ERRCR: DIGITAL CHANNEL. An attempt was made Lo accesg a D-AMPS
digital channel on a mobkile which is equipped ony for analog
channels.

(d} ERROR: ANALOG CHANNEL. An attempt was made [o access a D-AMPS
analog channel on a mobile which is equipped oniy for digital
channels.

{7y The 295%7D or Z9%60D assigns and displavs the first voice/traffic
channel in the form ASSICN bt nnn where tt is the channel type and
nnn is the channel number.

Except for a D-AMPS digital channel, operation continues as follows:-

(8) The mobile tunes to the voice/traffic channel and then switches on
the SAT or DSAT,

(9) The 29857D or 2960D c¢hecks for the carrier and displays CARRIER ON or
the message *FAIL* NO CARRIER. The failure message means that there
was no carrier »>100 mW within 5 seconds.

(10} The 2957D or 2%60D sends the Alerting Order message.

(11} The mobile responds by switching on the ST or DS8T.

(12} The 2857D or 2960D checks for the signalling tone. The message
*TAILY NO SICNAL TONE means that no signalling tone was received
within 3 seconds.

{12) The mobile rings and PLEASE WAIT is displaved flashing. At this
time, the 2957D or 2960D is measuring the $T deviation which can bhe
displayed later on reguest.

(14) The mobile rings and ANSWER CaALL flashes on the displav.

(15} The user either picks up the handset or presses the SEND key,
depending upon the audic connections.
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{16} When the 57 or DST stops, CONVERSATICN appears on the display
together with PASSED for a successful test.

For a D-AMPS digital channel, operation continues as follows:-—

{8) The mobile tunes to the voices/traffic channel and then sends
shortened bursts.

{(9) The 2957D or 2%60D waite for shortened bursts with the correct sync
pattern. The mesgage *FALL* NO S$SB DETECTED means tfhat the bursts
were not received within 3 seconds. The 2957D or 2960D then sends
a Physical Laver Control message, with time alignment set in
accerdance with the parameter, on the FACCH or SACCH as selected
under the SYSTEM PARAMETERS MENU and waits for a Physical Laver
Control Ack message from the mobile., If thisg is not received within
2 seconds, the 2957D or 2%60D sends the message again and waits for
the Ack message. Thig 1g repeated up to three times. The message
FEAIL* NGO PHYSICAL ACK or *FAIL* DATA CORRUPT means that the repeats
were not successful.

{10) The TX OFFSET (mobile transmit burst timing) is measured and the
result ig digplaved at the bottom of the screen.

{(11) The 28%7D or 2%60D sends an Alert With Info message and waits for
the appropriate Moblle Ack message from the mobile. If this ig not
received within 2 seconds, the 2957D or 2960D gsends the mesgage
again and wailts for the Ack message. This is repeated up to three

times. The message *FATLY NO MOBILE ACK or *FAIL* DATA CORRUPT
means that the repeats were not successful.

{12) The mobile rings and ANSWER CALL flashes on the display.

(13) The user either picks up the handset or presses the SEND key,
depending on the audioc connections.

(14) When the mobile sendes a Connect message, the 2957D or 2960D sends
the appropriate Base Station Ack message. The message *FAIL*
CORRUPT DATA means that the Connect message was corrupted. The
message *FAIL* NO ANSWER means that the call was not answered within
60 seconds. Otherwige, CONVERSATION appears on the display with
PASSED for a succegsfiul test.

Test routine no. 22 - Call from mobile to cell (CALIL M35 T0O CELL)

This test routine checks the moklle's ability to place a call. Operation
ig as follows:-

{1y The test routine title ig digplayed.

{2y ‘For D-AMPS, the time alignment parameter is checked for correct unit
and correct value within the range ¢ to 31. If not, ERRCOR:
PARAMETER UNITS oy ERROR: PARAMETER RANGE l1s displayved and the test
routine is terminated.

{3}y The 2957D or 2960D generates an FCC for the mobile to lock on to and

displayvs WAIT FOR SERVICE. After 2 seconds, WAIT FOR SERVICE is
replaced by PLACE CALL flashing.
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{4) The 2957D or 2960D walte for a response. The message *FAIL* NO
RESPONSE means that no response was received within 40 seconds.

(5) The user keys a number (up to 32 digits, only 16 being shown in a
summary digplay) into the handset and presses the SEND key. 'The
moblle sends the MIN, the BESN and the called number.

{6) The 2957D or 29600 checks the received data. TIf the data is
correct, when FULL DISPLAY FORMAT has been selected, the MIN, SCM
and ESN are displayved at the bottom of the screen followed by the
ORDER/QUALIFIER code which has been received. Failure messages are
as follows: -

(a) *FAIL* DATA INCOMPLETE. DNot all of the message was received.

(b)y  *PAIL* DATA IGNORED. There were insufficient correct
repetitions.

(c)  *PAIL* TOO MANY WORDS. The mesgage was longer than the format.

(d) *PAIL* WRONG RESPONSE. The responsge wag wrong for the message
which wasg sent.

{7} The 2957D or 29600 checks the SCM. Fallure messages are as
follows: -

{a) ERROR: 666 CHANNEL MS. 2An attempt was made to access a channel
beyvond the mobile's capability.

(b} ERRCOR: N-AMPS CHANNEL. An attempt was made to access a
narrowband channel on a wideband mobile.

(c) ERROR: DIGITAL CHANNEL. An attempt was made to access a D-AMPS
digital channel on a mobile which is equipped ony for analog
channels.

(d} ERROR: ANALOG CHANNEL. An attempt was made to access a D-AMPS
analog charnnel on a mobkile which is equipped conly for digital
channels.

(8) The 2957D or 2860D assigns and displays the filrst wvoice/traffic
channel in the form ASSIGN tt nnn where tt ls the channel type and
nnn is the channel number.

(%) The mebile tunes to the voice/trafflic channel and, for a D-AMEPS
digital channel, sgsends shortened bursts.

Except for a D-AMPS digltal channel, operation continues as follows:-
(10) The 2957D or 29600 checks for the carrier and displays CARRIFR ON or

the message *FAIL* NO CARRIER. The failure message means that there
wag no carrier >100 mW within 5 seconds.

{11y The 29570 or 2960D switches on the SAT and displays the dialled
number with PASSED or the message *FAIL* NO CARRIER. The failure
nmessage means that no carrier is present.
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For a D-AMPS digital channel, operation continues as follows:-
(10} The 29570 or 2960D displays the dialled number.

{11} The 2957D or 2960D waits for shortened bursts with the correct sync
pattern. The mesgage *FAIL* NO 8B DETECTED means that the bursts
were not received within 3 seconds. The 2957D or 2960D then sends a
Physical Layer Control message, with time alignment set in
accordance with the parameter, on the FACCH or SACCH as selected
under the SYSTEM PARAMETERS MENU and waits for a Physical Layer
Control Ack message from the mobile. If this is not received within
2 seconds, the 29570 or 260D sends the message again and walts for
the Ack message. This is repeated up Lo three times. The message
*FAIL* NO PHYSICAL ACKX or *FAIL* DATA CORRUPT means that the repeats
were not succesgiul.

(12} The TX OFFSET (mobile fransmit burst timing) i1s measured and the
regult ig displaved at the bottom of the screen.

Test routine no. 23 - Handoff from current to chosen voice/traffic channel
{BEANDOFFS

This test routine checks the mobile's ability te retune to another
volce/traffic channel {(which has been selected by the user under the CHANGE
FORMAT MENU) while in the CONVERSATICON mode (e.g. from channel (001 to 6685 by
an increment cof 333). Operation 1s as follows:-

(1) The test routine title is displayed and the 2957D or 2960D checks
that the mobile is in conversation. The message ERROR: NO VOICE
CHANNEL means that the previous call placement has failed.

{2} For D-aMPS, the time alignment parameter is checked for correct unit
and correct value within the range 0 to 31. If not, ERROR:
PARAMETER UNITS or ERROR: PARAMETER RANGE is displaved and the test
routine is terminated.

{3} The 2%57D or 2960D checks the SCM. Failure messages are as
follows: -~

fa) ERRCR: 666 CHANNEL MS. An attempt was made to access a channel
bevond the mobile's capability.

(b} ERROR: N-AMPS CHANNEL. An attempt was made to access a
narrowband channel on a wideband mobille.

() ERROR: DIGITAL CHANNEL. An attempt was made To access a D-AMPS
digital channel on a meobile which is equipped ony for analog
channels.

{d) FERROR: ANALOG CHANNEI.. An attempt was made to access a D-AMPS
analog channel on a mobile which is equipped only for digital
channels.

{4) The 29570 or 29600 digplays the first volce/traffic channel in the
form ASSICN ot nnn where tt is the channel type and nnn ig the
channel number.
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Except for a handoff from a D~AMPS digital channel, operation continues
as followsg:-

(5)

The 29570 or 2960D assigng the first voice/traffic channel and waits
for the Handoff message confirmation. The message *FAIL* NO SIGNAL
TONE means that no ST was received within 3 seconds. The message
*FATL* NO RESPONSE (N-AMPS narrowband channel only) means that no
confirmation message was raceived within 5 seconds.

For a handoff from a D-2MPS digital channel, operation continues as

follows: -

(5]

The 2857D or 29600 sends a Handoff message far the first channel and
walts for the appropriate Mobile Ack mesgage from the mokile. If
this is not received within 2 seconds, the 2957D or 2960D sends the
message again and waitg for the Ack message. This is repeated up to
three times. The message *FATIL* NO MOBILE ACK or *FAIL* DATA
CORRUPT means that the repeats were not successful.

Except for a handoff te a D-AMPS digital channel, operatlion continues ag

follows -

{(10)

The mobile sends the 8T or DST.

The 29857D or 2960D walits for the mobile's carrier on the new
channel. The message *FAIL* NO CARRIER means that a carrier
>100 mW was not received within 5 seconds.

The mobile tunes to the new voice/traffic channel.

The 2957D or 23%60D confirms successful handeff in the form tt nnn >
£t nnn where tt are the channel types and nnn are the channel
numbers. When FULL DISPLAY FORMAT hag been selected, the MIN, SCM
and ESN are displayved at the bottom the screen.

The 2957D or 2960D checks the ST duration if applicable and displays
PASSED for a good test. The message *FAIL* SIGNAL TONE DURATION
means that the duration was not 50 ms +5 ms or +10%.

For a handoff to a D-aMPS digital channel, operation continues as

follows: -

(&)

{7

3-1-72

The mobile tunes to the new voice/traffic channel.

Whern the BURST INDICATOR option has been set to SHORTENED under the
SYSTEM PARAMETERS MENU, the moblle sends shortened bursts and the
29570 or 29600 waits for shortened hursts with the correct sync
pattern. The message *FAIL* NO SB DETECTED means that the bursts
were not received within 3 seconds, The 29570 or 2960D then sends a
Physical Layer Control message, with time alignment set in
accordance with the parameter, on the FACCH or SACCH as selected
under the SYSTEM PARAMETERS MENU and walts for a Physical Layer
Control Ack message from the mobkile. I£ this is not received within
2 seconds, the 29%7D or 2960D gends the message again and waits for
the Ack message. This is repeated up to three times. The message
*FAIL* NO PHYSICAL ACK or *FAIL* DATA CORRUPT means that the repeats
were not successful.,
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Wnen the BURST INDICATOR option has been set to FULL O or FULL 1 under
the SYSTEM PARAMETERS MENU, the mobile gends full bursts and the 2957D
or 2960D waits for the full bursts with the correct sync pattern. The
message *FAIL* NO FB DETECTED means that the bursts were not received
within 3 seconds.

(8 ror a good test, when FULL DISPLAY FORMAT has been selected, the TX
OFFSET (mobile transmit burst timing) is measured and the result is
displayed at the bottom of the screen.

{9y The 2857D or 2960D confirms successful handoff in the form £t nnn >
tt nnn where tt are the channel types and nnn are the channel
numbers. When FULL DISPLAY FORMAT has been selected, the MIN, SCM
and ESN are displayed at the bottom the screen.

Test routine no., 24 - Automatic handoffs from first to last voice/traffic
channels (AUTO HANDOFF)

This test routine is based on no. 23. However, the mobile steps from the
first channel by the channel increment until the last channel is reached or

exceeded (from channel 001 to 666 by an increment of 333)., Operation is as
follows: -

(1) The test routine title is digplayed and the 29570 or 2%60D checks
that the mobile is in conversation. The message ERROR: NO VOICE
CHANMEL means that the previous call placement has failed.

(2} TFor D-AMPS, the time allignment parameter is checked for correct unit
and correct vaiue within the range ¢ to 31. If not, ERRCR:
PARAMETER UNITS or ERROR: PARAMETER RANCE is displayved and the test
routine is terminated.

(3) The 2857D or 2960D checks the SCM. Failure messages are as
follows:~

{a) ERROR: 666 CHANNEL MS. An attempt was made to access a channel
beyvond the mobile's capability.

(b  FRROR: N-AMPS CHANNEL. An attempt was made to access a
narrowband channel on a wideband mcobile.

{c) ERROR: DIGITAL CHANNEL. An attempt was made to accesgs a D-AMPS
digital channel on a mobile which ig equipped ony for analog
channels.

{d) ERRCOR: ANALOG CHANNEL. An attempt was made to access a D-AMPS

analog channel on a mobile which ig eguipped only for digital
channels.

{4y The 2857D or 2960D displays the first voice/traffic channel in the
form ASSICGN tt nnn where tt ig the channel type and nnn is the
channel number.

Except for handoff from a D-AMPS digital channel, opeartion continues as
follows: -

{3y The 2957D or 2960D assigns the first wvoice/traffic channel and walts
for Handoff message confirmation. The message *FAILF NO SICNAL TONE
means that no ST was received within 3 geconds. The message *FAILF
NO RESPONSE (N-2MPS narrowband channel only) means that no
confirmation message was received within 5 seconds.
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For a handoff from a D-AMES digital channel, operation continues as
follows: -

(5} The 2957D or 25600 gends a Handoff message for the first channel and
walits for the appropriate Mobile Ack message from the moblle. TIf
thig is not received within 2 seconds, the 2957D or 2%60D sends the
message again and waits for the Ack message. This 1s repeated up Lo
three times. The message *FAIL* NO MOBILE ACK or *TAIL* DATA
CORRUPT meansg that the repeats were not guccessful.

Except for a handoff to a D-AMPS digital channel, operation continues as
follows: ~

{6} The moblle sends the ST or DST.

(7) The 2957D or 29600 waits for the mobile's carrier on the new
channel. The message *FAIL* NO CARRIER means that a carrier »>100 mwW
was not received within 5 seconds.

(8) The mehile tunes to the new veilce/traffic channel.

(9) The 29870 or 29600 confirms successaful handoff in the form tt nan »
Lt nnn wheare tt are the channel types and nnn are the channel
numbers.

{10) The handeoff is repeated for channels 401 and 600.

(11) For a good test, when FULL DISPLAY FORMAT hag been selected, the
MIN, 8CM and ESN are digplayed at the bottom the screen.

(12) The 2957D ox 29600 checks the 87 if applicable and displays PASSED
for a good test. The message *FAIL* SICGNAL TONE DURATION means that
the duration was not 50 ms %5 ms or +£10%,

For a handoff to a D-AMPS digital channel, operation continues as
follows: -

(6) The mobile tunes to the new velce/traffic channel.

(7}  When the BURST INDICATOR option has been set to SHORTENED under the
SYSTEM PARAMETERS MENU, the mobile sends shortened bursts and the
2957D or 2960D waits for shortened bursts with the correct synao
pattern. The meggage *IFAIL* NC SB DETECTED means that the bursts
were not received within 3 seconds. The 2957D or 2960D then sends a
Physical Laver Control message, with time alignment set in
accordance with the parameter, on the FACCH or SACCH as selected
under the SYSTEM PARAMETERS MENU and waits for a Physical Layer
Control Ack message from the mobile. If this is not received within
2 seconds, the 2957D or 2960D sends the message again and waits for
the Ack message. This is repeated up to three times. The megsage
*FPAIL* NG PHYSICAL ACK or *FAIL* DATA CORRUPT means that the repeats
were not succesgful.

When the BURST INDICATOR option has been set to FULL 0 or FULL 1 under
the SYSTEM PARAMETERS MENU, the mebile sends full bursts and the 29575
or 29600 waits for the full bursts with the correct sync pattern. The
message *FAIL* NO FR DETECTED means that the bursts were not received
within 3 seconds.
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(8 The 29570 or 29600 confirme successful handeff in the form tt nnn >
tt nnn where tt are the channel types and nnn are the channel
numbers.

{9} The handoff ig repeated for channels 401 and 600.

{(10) For a good test, when FULL DISPLAY FORMAT has been selected, the TX
OFFSET (mobile transmit burst timing) is measured and the result is
displaved at the bottom of the screen.

{11) For a good tesi, when FULL DISPLAY FORMAT has been selected, the
MIN, 8CM and ESN are displaved at the bottom the screen.

Test routine no. 25 - SAT, DSAT or DVCC transponding
(SAT (or DSAT or DVCC) TRANSPONDING,
SAT {or DSAT) DEVIATION cor SAT FREQUENCY)

This test routine checks the SAT, DAT or DVCC for transponding. It also
measures the SAT deviaticn or the SAT frequency for analog channels and the
DSAT deviation for narrowband channels. Operation is as follows:-

{1}y The test routine title is displaved and the 2957D or 2960D checks
that the mobile is in conversation. The mesgsage ERROR: NO VOICE
CHANNEL means that the previous call placement has failed.

Except for a D-AMPS digital channel, operation continues as follows:-

(2}  The 29570 or 29%960D tests the SAT or DSAT for transponding and SAT
DETECTED or DSAT DETECTED is displaved. The message *FAIL* NO SAT
DETECTED or *FATL* NO DSAT DETECTED means that the SAT or DSAT was
not detected.

{3y If reqguired, the SAT or DSAT deviation is checked. SAT DEVIATION or
DSAT DEVIATION is displaved.

{4y The 2857D or 2960D takes an average of eight measurements and PASSED
is displaved for a good tegt. The message *FAIL* READING UNSTARLE
means that the measurements are <i00 mV or differ by =2%.

{5y If required, the SAT freguency 1s checked. SAT FREQUENCY is
displaved. This ig not applicable to N-A2MPS narrowband channels.
DSAT DETECTED is displaved instead of a frequency.

(6} The 2957D or 2960D takes an average of eight measurements and PASSED
is displaved for a good test. The message *FAIL* READING UNSTABLE
means that the measurements are <1.000 kHz or differ by =>1%.

For a D-AMPS digital chennel, this test routine compares the DVCC which
is received from the mobile with the DVCC which 1s sent to the mobile.
Provided these are the same, the PASSED DVCL DETECTED is displaved. Failure
messages are as follows:-

(a) *FATL* NO DVCC DETECTED. HNo data received.
() FEAILY DVCC MISMATCH., DVCC recelved not as sent.
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Tegt routine no. 26 - Clearing down from cell (CLEAR FROM CELL)

3-1-76

This test routine is the final one in all four bullt-in test seguences.
Tt is similar to no. 27 except that it checks whether the mobile can
acknowledge a call termination by the other party. Operation 1s as follows:-

(1)

The test routine title is displaved and the 29%7D or 29%60D checks
that the moblle is in conversation. The message ERROR: NO VOICE
CHANNEL means that the previous call placement has failed.

Except for a D-AMPS digital channel, operation continues as folliows:-

{2)

ORDER RELEASE 1ig displayed and the 29570 or 2%60D sends the Clearing
Order mesgsage and waits for a response. The message *FAIL* NO
SIGNAL TONE means that no ST was received within 20 seconds. The
megssage *FAIL* NO RESPONSE (N-AMPS narrowband channel only) means
that no response was received within 20 seconds. The message *FAILY
WRONG RESPONSE (N-AMPS narrowband channel only) means that an
incorrect response message was recelved.

The mobile sends the 8T or DST.

When the 8T is received, SIGNAL TONE is digplayed. When the ST ends

Qr & response mesgage lg received, CLEARED DOWN ig displaved. Wwhen

FULL DISPLAY FORMAT has been selected, the MIN, SCM and ESN are
ieplayved at the bottom the screen.

The 29570 or 29600 checks the ST duration if applicable and PASSED
is displayved for a good test. The message *FAIL* SICGNAL TONE
DURATION means that the ST duration was not 1.8 s +50 ms or z10%.

For a D-AMPS digital channel, operation continues as followg:-

(1)

ORDER RELEASE 1s displaved and the 2957D or 29600 sends a Release
message.

The 2957D or 294600 then waits for an appropriate Moblle Ack message
from the mobile. If this ig not received within 2 seconds, the
29570 or 29600 sends the message again and waits for the Ack
message. Thisg ig repeated up to three times. The message *FAILY NO
MOBILE ACK or *FAIL® DATA CORRUPT means that the repeats were not
successiul.

If the operation 1g successful, PASSED CLEARED DOWN is displayved.
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Test routine no. 27 - Clearing down from mobile (CLEAR FROM MS)

This

tesgt routine checks the mobile's ability to terminate the call which

it has made in a previous test. Operation is as follows:-

(1}

The test routine title is displayed and the 2857D or 2960D checks
that the mobile is in conversation. The message ERROR: NO VOICE
CHANNEL means that the previous call placement has failed.

Except for a D-AMPS digital channel, operation proceeds as follows:-

{(2)

END CALL £flashes and the 295%7D ox 2960D waits for a response. The
mesgsage *FAIL* NO SICNAL TONE means that no ST was received within
20 seconds. The message *FAIL* NO RESPONSE (N-AMPS narrowband
channel only) means that no response was recelived within 20 seconds.

The message *FAIL* WRONG RESPONSE (N-AMPS narrowband channel only)
means that an incorrect response megsage was received.

The user either replaces the handset or pregses the END key.
The mobile sends the 87 or DST.

When the ST is recelived, SICGNAL TONE is displayed. When the 87
ends, CLEARED DOWN is displaved. When FULL DISPLAY FORMAT has been
selected, the MIN, SCM and ESN are displaved at the bottom the
screen.

The 29370 or 2960D checks the ST duration if applicable and PASSED
ig displaved for a good test. The message *FAIL* SIGNAL TONE
DURATION means that the 87T duration was not 1.8 g x50 ms or x10%.

For a D-AMPS digital channel, operation proceeds as follows:-

{(2)

(3}
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END CALL flashes and the 2957D or 2960D waits for a Relecase message
from the mcobile. The message *FAIL* NO RESPONSE or *FAILY* DATA
CORRUPT means that the Release message was not received within 20
seconds.

The user either replaces the handset or presses the END key.
The mobile sends the Release megssage.
When the Release message 1g received, PASSED CLEARED DOWN is

displaved. When FULL DISPLAY FCRMAT has been selected, the MIN, SCM
and ESN are displaved at the bottom the screen.
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Test routine no. 28 - Transmitter RF power {TX POWER)

Thig test routine checks up to all eight (for analog channels) or eleven
(for digital channels) of the mobile's RF power levels. Operation 1s as
follows: -

{1} The test routine title 1s digplayed and the 2957D or 2960D checks
that the mobile is in conversation. The message ERRCR: NO VOICE
CHANNEL means that the previous call placement has failed.

3
BN
e

The 2957D or 2960D instructs the moblle to set a power level and
then waits for a response. The power level number appears on the
display. For an analog channel, the message *FATIL* NO RESPONSE
means that no regponse wag received within 700 ms. For a D-2AMPS
digital channel, the message *FATL* NO PHYSICAL ACK means that no
ragponge wag received from the moblle within 2 seconds.

(3} The mobile acknowledges and then sgetg the power level.

{(4) The 28570 or 2960D decodes the responsge. Fallure messages are as
follows: -

(a) *FAIL* DATA INCOMPLETE. Not all of the message was received.

{b) *FAIL* DATA CORRUPT. The message was corrupted.

{c) *FAIL* DATA IGNORED. There were insufficient correct
repetitions.

{(d) *FAIL* T00 MANY WORDS. The message was longery than the format.

(e) *FAIL* WRONG RESPONSE. The response was wrong for the message
which was sent.

{5} The 2557D or 2960D takeg an average of four measurements of the
mobile's power level with reference to its SCM. The megsgage *FAIL*

READING UNSTABLE means that the meagurements are <1 mW or differ by
=2%.

(6 If reguired, the 29570 or 29600 instructs the moblle to reset the
power level and then takes anoither measurement.

{7) PASSED is displaved for a good test. The message *FAIL* x.xxW means
that the power level is outside limits.

Test routine no. 29 for analog chamnels -~ Data performance (ANALOG BER)

This test routine 1s not applicable to N-AMPS narrowband channels. It
checks the accuracy of the mobile's data reception under low level conditions.
Operation is as follows:-

(1} The test routine title ig displaved and the 2957D or 2960D checks
that the mobile is in conversation. The message ERROR: NO VOICE
CHANNEL means that the previocus call placement hags falled.

(2} The 2857D or 2960D checks the RF generator level parameter for
correct unit and correct value within the range -141 to -80 dBm. If

not, ERROR: PARAMETER RANGE or ERROR: PARAMETER UNITS is displaved
and the test routine is terminated.
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{3} The 2957D oxr 29605 checks the bit error rate lowsr limit parameter
for correct unit and correct wvalue within the range 0 zo 100%. If
not, ERROR: PARAMETER RANGE or ERROR: PARAMETER UNITS ig displayed
and the test routine ig terminated.

{4y ‘The 2957D or 2960D sets the RF generator level in accordance with
the parameter and then sends an Audit Order message to the moblle
and waits for a confirmation message.

(5) The 2987D or 29600 waits for the SAT to be transponded. The messags
*FATL* SAT DROPOUT means that no SAT was detected within 3 seconds.

{6y The 2957D or 28600 checks for response and logs success.

{7y The 2957D or 2960D checks 10 times for any response. If ne response
18 received, the test routine 1s aborted. Otherwise, the test
routine repeats from {4) another 90 times. The message *FAIL* NO
RESPONSE means that there was no resgponse after 10 checks.

(8) After 100 successful checks, PASSED ig displayved together with the %
bit error rate. The message *FAIL* xxx% means that the percentage
pass was ocutgide the limit.

Test routine no. 29 for digital channels - BER reporting (RER REPORT)

This test routine checks the accuracy of the mobile's bit error rate
measurement by introducing bilit arrorsg in the data field of the transmitted
signal (after convoliutional coding and interleaving) and analyzing the BER
which 1s reported by the mobile. For the appropriate values, see the table on
page 3-1-56. Operation 1g as follows:-

(1) The test routine title isg displayed and the 2937D or 2860D checks
that the mobile ils in conversation. If not, the message ERRCR: NO
VOICE CHANNEL is digplaved and the test routine is terminated.

{2) The introduced bit errors per Lime slot parameter is checked for
correct unit and correct value within the range ¢ to 40. Tf not,
ERRCR: PARAMETER RANGE or ERROR: PARAMETER UNITS is displayed and
the test routine is terminated.

{3} ‘The RF generator level parameter is checked for correct unit and
correct value within the range -120 to -50 4dBm. If not, ERROR:
PARAMETER RANGE or ERROR: PARAMETER UNITS is displaved and the test
routine ig terminated.

{4y The upper and lower limit parameters are checked for correct unit
and correct value within the range 0 to 7. If not, ERROR: PARAMETER
RANGE or ERROR: PARAMETER UNITS is displayed and the test routine is
terminated.

{5) The 2857 or 2960D sets the RF generator level in accordance with
the parameter.
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The 295%7D or 2960D then sends a Measurement Order meggage o the
mobile and walts for the Measurement Order Ack message. If this is
not received within 2 seconds, the 2957D or 29600 sends the message
again and waite for the Ack message. This is repeated up Lo three
times. The message *FAIL* NO ORDER ACK or *FAIL* DATA CORRUPT means
that the repeats were not successful.

The mobile sends a Measurement Order Ack message, starts RBRER
measurement and sends the result in a Channel Quality message every
gsecond .

The 2957D or 29460D starts introducing bit errors in the transmitted
data and waits for Channel Quality messages from the mobile. The
mesgage *FAIL* NO RESPONSE or *FAIL* DATA CORRUPT means that a
message was not received within 5 gseconds.

The 2957D or 29%960D stops introducing bit errors and sends a Stop
Measurement Order message to the mobilile and waits for the Stop
Measurement Order Ack mesgsage. If this is not received within 2
seconds, the 2957D sends the message again and waits for the Ack
message. This 1g repeated up to three times. The message *FAIL* NO
ORDER ACK or *FAIL* DATA CORRUPT means that the repeats ware not
succegsful.

The mobile sends a Mobile Ack message and stops BER measurement.,
Provided Channel Quality messages were successfully received from

the mobile, the BIR report is compared with the limits and displayed
with PASSED for within limits or *FAILED* for outside limits.

Test routine no. 30 - DTMF tones (DTMF TONES)

This test routine checks the meohile's abllity to generate DIMF tones at

the correct frequency. This is optional and hag to be enabled or disabled
under the TEST SEQUENCE MENU. Operation is as follows:-

3-1-80

The test routine title is displaved and the 29570 or 2960D checks
that the mobile is in conversation. The message ERROR: NO VOICE
CHANNEL means that the previous call placement has failed.

The 29570 or 2960D checks that thig test routine is enabled. The
message ERROR: NOT ENABLED meang that it is not.

WATITING FCR TONES ig displayved and the 23857D or 2950D wailts for the
tones., The message *FAIL* NO RESPONSE means that no tones were
recelved within the time limit.

On the handset, the user presses the number, * and # keys. This
transmits tone pairs (for analog channels) or a Data message {(for
D-AMPS digital channels) with each key press. These can be heard
when the volume is turned up.

The data symbols are displaved {i.e. 1 2 3 4 567 8 8 ¢ * #) for
confirmation gequentially ag they are received. For D-AMPS digital

channels, an Ack message is sent to the mobile.

The user checks the symbols for accuracy and then presses CONTINUE.
Thig cauges PASSED to appear on the display.
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Test routine no. 31 - Hook flash {HOOXK FLASH)

This test routine checks the mobile's ability to send a Hock Flash
megsage or signalling tone of the correct duration and interrogates the mobile
for the hook flash data. Thisg is optiocnal and has to be cnabled or disabled
under the TEST SEQUENCE MENU. Operation is as follows:-

{1} The test routine title ig displayved and the 2957D or 29%60D checks
that the mobile is in conversation. The message ERROR: NC VOICE
CHANNEL meansg that the previcus call placement hag failed.

(2} The 2957D or 2860D checks that this test routine is enabkled. The
message ERROR: NOT ENABLED means that it is not.

{3y The 29857D or 2%60D regquests the user to send flash and wailts for the
signalling tone. The message *FATL* NO STGNAL TONE means that there
was ne 8T. The message *FATL* NO RESPONSE means that there was no
flash message within 40 seconds (N-AMPS narrowband channel) or 20
seconds {(D-AMPS digital channel}.

{4) On the handset, the user entersg numerical data and then presses the
SEND key. An 87 {(excepi N-AMPS narrowband channel) or Data message
{(N-AMPS narrowband or D-AMPS digital channel) is transmitted., This
¢an be heard when the volume is turned up.

(3) Except for a D-AMPS digital channel, the 2957D or 2960D receives the
ST or Data message and instructs the mobile to send the called
address. For a D-AMPS digital channel, the 29570 sends an Ack
message.

(6) Except for D-AMPS digital channels, the called address i1s displayved
for confirmation.

(7} Fallure messages are as follows:-

{a) *TPAIL* DATA INCOMPLETE. Not all of the message was recelved.

{b) *FAIL* DATA CORRUPT. The message was corrupted.

{c}y  FFAIL* DATA IGNORED. There were insufficient correct
repetitions.

{d} *TATIL* TOO MANY WORDS. The message was longer than the format.

{e} *FAIL* WRONC RESPONSE. The response was wrong for the message
which was szent,

(£} *FATH® NO RESPONSE. HNo message received.

{8) The 2%57D or 2960D checks the ST duration 1f applicable and PASSED

ig displayed for a good test. The message *FAIL* SIGNAL TONE
DURATION means that the ST duration was not 400 ms 50 mg or 10%.
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Tegt routine no. 32 - Data deviation (DATA DEVIATION}

This test routine is not applicable to N-AMPS narrowband channels or
D-2aMPS digital channels. It is used to measure the mobile's data deviation
while it 1s in conversation. A reference level of 8.0 kHz is used with a
maximum error which has a default value cf 10%. Operation is as follows:-

{(l} Upon initialiization, the tegst routine title is displaved and a check

ig made to ensure that the mobile is in conversation. If not, the
message NO VOICE CHANNEL is displayed and the test routine is
rterminated.

{27 The maximum error parameter is checked for correct unit and correct

value within the range 0 to 100% or 0 to 8.0 kHz., If not, the
megsage ERROR: PARAMETER UNITS or ERROR: PARAMETER RANGE is
displayed and the test routine is Terminated.

{37 The 2957D or 2960D gends an Audit Order message to the mobilile. The
deviation of the mobile‘s response iz thern measured. If there 1s no
response from the moblle, the message NO RESPONSE is displaved and
the test routine lg terminated.

(4} Provided the measurement wag successful, the result is displaved and
the tesgt routine is passed 1f it is within the specified limits. If
the measurement was not successful, the meggage BELOW THRESHOLD or
READING UNSTABLE is displaved. Other messages are as follows:-

PASSED x.xxXKHz ixxxHz.
PASSED x.xxkHz £xx%.
*FAIL* NO RESPONSE.
*FAIL* BELOW THRESHOLD.
*FAIL* READING UNSTABLE.
*PATLY x.xxkHz ixxxilz.
FFPAILY x.xxkilz ixx%.
*EATL® TEST ARCRTED.

nyile B o RN I o THE ¢ T o i U]

Test routine no. 33 - 8T deviation (ST DEVIATION)

This test routine is not applicable to N-AMPS narrowband channels or
D-AMPS digital channels. It is used to measure the mobile's signalling
deviation. 7o obtain a valid result, 1t has to follow a test routine no. 21
because the deviation is measured and stored while the mobile is ringing in
the tesgt routine ne. 21. A reference level of 8.0 kHz is used with a maximum
error which has a default value of 10%. Operation is as follows:-

{1) Upcn initiaslization, the test routine title isg displaved.
(2} The maximum error parameter is checked for correct unit and correct
value within the range 0 to 100% or 0 to 8.0 kHz. If not, the

message ERROR: PARAMETER UNITS or ERROR: PARAMETER RANGE is
digplaved and the test routine is terminated.
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A check iz made to see that a wvalid 8T deviation reading has been
taken. If not, the message NGO READINC is displayed and the test
routine is terminated.

Provided the measurement was successful, the result is displaved and
the test routine is passed if it is within the specified limits.
Possible messages are as follows:-

(a} PASSED x.xxkHr +xxxiz.
(b} PASSED x.xxkiHzr txx%.
{c} *FALILY NO READING.

{d} FPATIL* x.xxwkHz zxxxHz.
{(e) FFATILY x,xxkHz xx%.
(£} *FATL* TREST ABORTED.

Test routine no. 34 - ST duration (3T DURATION)

This

test routine ig not applicable to N-AMPS narrowband channels or

D-AMPS digital channels. Tf is used to measure the duration of the mobile's
signalling tone. To ocbtain a valid result, it has to follow a test routine
no. 23, 24, 26, 27 or 31 because the ST duration lg measured and stored during

these test routines. The reference duration is dependent on the test routine
as follows:-

Test routine no. Test type Reference duration
23 Handoff 50 ms
24 Autcmatic handoff 50 ms
26 Clear from cell 1.8 &
27 Clear from mobile 1.8 s
31 Hook flash 400 ms

A maximum error is used. In all cases, 1t has a default value of 10%.
The maximum error parameter can be specified in % or Hz. Operation ig as

follows: -

(1)

(2}

46882-135W

Upon initialization. the test routine title ig displaved.
2 check ig made teo ensure that a valid ST duration reading has been

taken. If not, the message NO READING is displaved and the test
routine is terminated.
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{4y Provided the measurement was successful, the result is displayved and
the test routine ls passed if it is within the specified iimits.
Posslible messages are as follows:-

PASSED Xx.®s xX.XS.
PASSED Xx.xs xx%.
*FAIL* NO READING.
FEAILF HRX.XKS ®X.XS.
FFATLF XX.XHS8S *xXx%.
*FATL* TEST ARORTED.

(R OIS B S I

Test routine no. 35 - Digital modulation error (RMS VECTOR ERROR,
FIRST 10 SYMBOLS, ORICGIN OFFSET or BURST ENVELOPE]

Thig test routine is applicable only te D-AMPS digital channels. It
checks one of four different types of modulation error of the mobile's
transmitter while it ig in conversation. Operation is as follows:-

{1} The test routine title for the sgelected modulation error type 1is
displaved.

{2y If D-AMPS has not been selected, the message ERROR: NOT APPLICABLE
ig displayed. If the mobile is net in conversation on a digital
channel, the message NO VOICE CHANNEL or FRROR: ANALOGC CHANNEL is
displaved and the test routine 1s terminated.

{3} The UL parameter is checked for correct unit and correct value
within the range 0 to 40% or 0.4 for RMS vector error or first 10
gymbols or -50 to -10 dBm for origin offset. If not, the message
ERROR: PARAMETER UNITS or ERROR: PARAMETER RANGE ig displaved and
the test routine is ferminated.

{4y The selected modulation error measurement ig attempted. If it is
unsuccessful, the message ERROR: NO READING is displaved.

(5} When the first error type isg selected, the RMS vector error is
checked and displayed as x.xx 0r xx.x% with PASSED for within limits
or *FAIL* for outside limits.

{6} When the second error tvpe ils selected, the first 10 symbols are
averaged over 10 full bursts within a 1 minute period, checked and
displayed ags x.XX Or XX.%% with PASSED for within limits or *FAIL*
for outside limits.

(7) When the third error type is selected, the origin offset is checked

and displaved as -xx.xdB with PASSED for within limits or *FAIL* for
outside limits.
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{8) When the fourth error type 1lg selected, the burst envelope is
checked and one of the following messages is displayed:-

{a} PRSSED WITHIN MASK. Thig ig displayed when the burst envelope
is within the mask as defined below.

(b} *FATIL* RAMP UP. This ie displayed when the level at the end of
symbol pericd 3 is higher than -24 dB relative to the mean
level between sympol periods 6 to 162,

(o) FFAIL* RAMP DOWN. This is displaved when the level at the end
of symbol period 165 is higher than -24 di relative to the mean
level between symbol periods 6 to 162.

{dy *FAIL* +3dB APERTURE., Thig ilsg displaved when the level at the
end of symbol period €6 is higher than +3 dB relative to the
nean level between symbol periods 6 to 162.

{ey FFPATL* -20dR APERTURE. This is disgplaved when the level at the
end of symbol period 162 is lower than -20 dB relative to the
mean level between symbol periods 6 to 162.

Test routine mno. 36 - Digital RF sensgitivity (DIGITAL BER or DIGITAL BER 2RAY)

Thig test routine ig applicable only to D-AMPS digital channels. It
checks the RF sengitivity of the mobile's receiver in terms of bit error rate
while the mobile is in the loopback mode. This mode is entered either by
special function(s) selectable from the mobile's handset (if available) or by
using the moblle’s test interface adapter (EIA/TIA IS-55 Section 8) with
appropriate commands. To set the 2957D or 2960D to sult the mobile's TIA
port, see page 3-1-57. Operation 1s as follows:-

(1) In this test routine, the RF level is initially set to -80 4Bm to
allow the mobile to acquire sync quickly and te allow the test set
to acguire PRRES lock.

(2) The RF generator level parameter is checked for correct unit and
correct value within the range -120 to -50 dBm. If not, the message
ERROR: PARAMETER UNITS or HRROR: PARAMETER RANGE is displayved and
the test routine is terminated.

(2 The 2857D or 2960D sets the RF generator level in accordance with
the parameter.

(3} The test routine normally pauses to allow the user to comnnect the
mobile to the TIA port or to enter the appropriate hand set
commands. The user then pregsses the CONTINUE key. There is a
timeout of 60 s. Alternatively, if a TIA port can be permanently
connected, the pause can be avoided by setting appropriate
parameter. The message ERROR: NOT APPLICARLE appears if D-AMPS has
not been selected.

(4) Pseudo~random data {inserted in the data field after convolutional

coding but before interleaving) is sent to the moblle. Data which
is echoed by the mobile is compared for bit errors in 1 s periods.
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Provided the measurement was successful, the result i1s displaved and
the tegt routine is passed 1if it is within the specified limits.

The resuli is shown as PASSED tF nnn  X.xxx% where t 1s the channel
tvpe 1 (for 1 + 43}, 2 (for 2 + %) or 3 {(for 3 + &), T is for full
rate slot, nnn 1s the channel number and x.xxx 1s the blt error rate
to three places of decimals. 1 bit = approximately 0.008%.

Other messages are as follows:-

{(a) ACTIVE WAITING TDMACN. When flaghing, thig prompts for the
user te provide this manually. When static this is displayed
when TDMAON is being acquired through the TIA port.

(b)Y ACTIVE IN TDMAON MODE., Thisg ig displaved while measurement is
in progress.

(¢) ERROR: NO READING.

(dy  *FAIL* SLOTS MISSING. Displaved while active.

(ey *FAIL* OUT OF LOCK., Displayed while active.

Test routine no. 37 - Digital speech loopback quality (SPEECH LOOPBACK)

This test routine is applicable only to D-AMPS digital channels. It

allows the user to confirm the gquality of digital speech. The speech
transmitted by the mobile is lcooped back in the 2957D or 2960D and transmitted
to the mobile after a 2 second delay. Operation is as follows:-

3-1-86
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{4)

The test routine starts by entering the pause mode in either local
or remote walting for the test routine to continue. The prompt
ACTIVE SPEAK AND LISTEN appears. The message ERROR: NO VOICE
CHANNEL or ANALOG CHANNEL means that the mobile ig not in
conversation on a digital channel.

The uger speaks and then listens to the loopback so that he can
Judge the guality.

The test routine is asgsumed to be passed when the user presses the
CONTINUE key within the gpecified timecut period. Otherwise,
fallure is indicated.

Cther mesgages are as follows: -

{a) PASSED ACCEPTABLE.
{) *FATIL* UNACCEPTABLE.
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Tegt routine no., 38 - Digital RSSI (DIGITAL RS8D)

This test routine is applicable only to D-2MPS digital channels. It
checks the accuracy of the moblle's RSSI measurement by setting the RP
generator level and analyrzing the RSSI which is reported by the mobile. For
the appropriate values, see the table on page 3-1-55. The check can be made
on the current digital traffic channel or a channel other than the current
digital craffic channel. Operation ig as follows:-

{1}y The test routine title is displayed.

{2y If D-AMPS has not been gelected, the message ERROR: NOT APPLICABLE
is digplayed. If the mobile is not in conversation on a digital
channel, the message NO VOICE CHANNEL or ERROR: ANALOG CHANNEL ig
digplayved and the test routine is terminated.

{3} The RSSI measurement channel number parameter is checked for correct
unit and correct value within the range 1 to 1022. If not, the
message ERROR: PARAMETER UNITS or ERROR: PARAMETER RANGE is
displayed and the test routine is terminated.

{4} The parameter for the RF level of the RS88I channel is checked for
correct unit and correct value within the range -120 to -50 dBm (for
2855 A/B/R) or -80 dBm {for 2955) if the RS8S8I channel is not the
correct traffic channel. If the unit ils incorrect or the value is
out of range, the message TRROR: PARAMETER UNITS or ERRCOR: PARAMETER
RANGE ig displaved and the test routine ils terminated.

{5} The upper and lower limit parameters are checked for correct unit
and correct value within the range 0 to 21. TIf not, ERROR:
PARAMETER RANGE or ERROR: PARAMETER UNITS is displayed and the test
routine is terminated.

{(6) When the RSSI ig to be measured on a channel other than the current
channel, the parameter for the RF level of the current channel is
checked for correct unit and correct value within the range -120 to
-50 dBm. Tf not, the message BERROR; PARAMETER UNITS or ERRCOR:
PARAMETER RANGE is displaved and the test routine is terminated.

(7) When the RSSI is to be measured on the current channel, the 295%7D or
29600 setg the RF level in accordance with the parameter.

(8) When the RSSI is to be measured on a channel other than the current
channel, the 29570 or 2960D sets the RF level for the current
channel and that for the RSSI measurement channel in accordance with
the parameters.

(9) The 2957D or 2%60D then sends a Measurement Order message to the
mobile and waits for a Measurement Order Ack message. Tf thig is
not recelved within 2 seconds, the 2957D or 29%60D sends the message
again and waits for the Ack message. This is repeated up to three
times. The message *FATL* NO ORDER ACK or *PATLY DATA CORRUPT means
that the repgeats were not successful.

{10} The mobile sends a Measurement Order Ack messgage, sbtartg RSST

measurement and sends the result in @ Channel Quality message every
second.
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The 2957D or 29600 waits for Channel Quality messages from the
mebille. The message *FAIL* NO RESPONSE or *FAIL* DATA CORRUPT means
that a message was not received within 5 seconds.

The 2957D or 2960D sends a Stop Meagurement Order megsage to the
mokile and waits for the Stop Measurement Order Ack message. I
this is not received within 2 seconds, the 2957D or 2960D sends the
message again and waits for the Ack megcage. This is repeated up to
three timeg. The message *PATL* NO ORDER ACK or *FAIL* DATA CORRUPT
means that the repeats were nol successful.

The mobile sends a Mobile Ack meggage and stops RSSI measurement .

Provided Channel Quality messaces were successfully received from
the mobille, the RS8SI report iz compared with the limits and
digplayved ag CH nnn RSST: xx where nnn 1s the channel number and xx
is the RSST with PASSED for within limits or *FAIL* for outside
limits.

Test routine no. 39

3-1-88
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Chapter 4-0
REMOTE OPERATION

REMOTE CONTROL

The 29570 or 28600 can be contrelled remotely either from a GPIR
controller or through the RS5-232 serial interface.

The serial interface gives control from a dumb ASCII terminal, from a
computer with a serial port or through a modem. In RS5-232 operation, the
commands are the same as for GPIB operation with the addition of commands
which are specific to RS-232. For ease of use with a modem, the ECHO command
can be used to cause any character which ig sent to the 2357D or 25%60D to be
echoed back to the terminal.

There are three remote control modes as follows:-

{a) Remote pass-through. To control the 2855,
{b) Remote CRTS immediate. To control the 29570 or 2%60D.
{c) Remote CRTS learn. To enter a program.

The descriptions below assume that the controller is correctly connected
and that the appropriate programming procedure is used. Refer to the
manufacturer’'s literature,

! ‘Mﬁaﬂé o Remote operation may be sglowed down when data is being
generated.,

i
1

REMOTE PASS-THROUGH MODE

This mode can be entered by one of the following methoeds:-

{a) From 2955 local mode {i.e. the mode which 1s entered at switch-onj,
by the 2957D or 2960D receiving either REMOTE from the GPIB or by
any character appearing at the RS5-232 input.

(kY From remote CRTS immediate mode, by recelving the program code
NOormal from the controller.

In this mode, the incoming data is routed stralight to the 2955, The only
data check is to see whether the input string contains the program code CRTS.
When CRTS i1s received, the system enters the remote CRTS immediate mode.

When the 2957D or 2960D is addressed to talk in GPIB operation, it
similarly addresses the 2955 to talk and holds off the external bus until it
has received the data from the 295% and placed it in its output buffer.
Holdoff is then released and the data is sent out.

I RS-232 contrel, the SRQ function on the 2%55 has to be enabled so that
the program knows when there is data ready to be sent out.
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Thig mode can be exited by one of the following methods:-

{a) To 2955 local mode, by GTL from the GPIB or by the program code
LOCal through the R8-232 input.

(b} To 2955 local mode, by pressing the LOCAL key on the Adapterts front
panel.

{c) To remote CRTS immediate mode, by the program code CRTS from the
controller.

FPor a summary of entering and exiting modes, see Fig. 4-1.

REMOTE CRTS MODES

These modeg can be entered by one of the following methods: -

{a} From local CRTS mode, by the 2957D or 29600 receiving REMOTE from
the GPIR or by any character appearing at the RS-232 input.

{b} TFrom remocte pass-through mode, by the program code CRTS from the
controller.

The 2957D or 29%560D goes into the remote CRTS immediate mede which is
indicated by WATTING FOR RUN being shown on the display. At this polnt,
changes can be entered as immediate mode commends which change the test
sequence, format, etc. When run ig initiated by <RETURN> (which ig eguivalent
to pressing START TEST in local mode), this causes the test seguence which is
displaved on the screen to be executed. The test seguence is that previously
gelected either from the CHANGE FORMAT MENU or by using the change procedure
below.

When the program code LEarn isg sent, followed by <RETURN>, the 29857D or
29600 goes into the remote CRTS learn mode which is indicated by IN LIEARN MODE
being shown on the display. A program can then be entered, terminated with
the program code END. Pregsing <RETURN> redisplays the message WATTING FOR
RUN. When reguired, the program can be saved on disc uging the program code
SAve.

The remote CRTS immediate mode car be exited by one of the foliowing
methods: -

(a) To local CRTS mode, by GTL from the GPIR or by the program code
LOCel through the RS-232 input.

(b} To local CRTS mode, by pregsing the LOCAL key on the Adapter's
front panel.

{c} To remote pass-through mode, by the program code NCRmal from the
controller.

For a summary of entering and exiting modes, sce Fig. 4-1.
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Chapter 4-1
INTRODUCTION TO PROGRAMMING

PURPOSES OF PROGRAMMING

The programming capabllity of the 2957D or 2960D can be used for two
distinct applications as follows:-

{a} To operate the 28570 or 2960D from a remote position. The test
sequences and test routines can be those which are built-in or they
can be defined by the user.

(b} To execute programs which have been written by the user.

In thege programs, the user can define the following:-

(a} Test seguences - geguenceg of built-in and/or user-defined test
routines.

(b} Test reoutines - routines as the bullt-in ones but with parameters
changed.

{c} Screen displays.
{(d) Printout formats.
The user's programsg are retained in non-volatile memory and can be stored

on and loaded from floppy discs.

METHODS OF REMOTE CONTROL

ALl the key-type conirols on the 29570 or 2960D function in the same way
ag a computer keyboard. When a key ig presged, the key's code is sent to the
internal microprocessor. It follows that the kevs' codes can be generated
externally.

Similarly, as the screen display is generated by the internal
microprocessor, it follows that the display data can be passed te a printer.

Az shown in Fig. 4-2, the three wavs to remotely control an instrument
are as follows:-

{a} From a GPIB controller, through a CGPIBE to the instrument's GPIB
port.,

(b} From a microcomputer which is fitted with a GPIB interface unit,
through a GPIB Lo tChe instrument's CPIR port.

{c} From a microcomputer which is fitted with an RS-232 interface unit,
through an RS-232 link teo the ingstrument's serial port.
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The GPIB system is suitable for connecting up to fifteen instruments on &
maximum total bus length of 20 m. The maximum baud rate is 1 Mbits/s.

The RS-232 system is suitable for a direct link on a maximum length ef
15 m. Modems can be inserted to use a telephone line or any other
asynchronous system. The maximum baud rate is 9.6 kbits/s.

MICROCOMPUTER
GPIB
CONTROLLER
GPIB RS-232
INTERFACE | INTERFACE
UNIT UNIT
GPIB
RS-232
e - LINK
GPIB RS.232
PORT PORT
INSTRUMENT

CO79s5

Fig., 4-2 Methods of remote control

RS-232 INTERFACE UNIT

When the unit has appropriate gwitches, 1t 1s necessary to set them to
the COM port number and the TRO number.

Tt is necessary to program the RS-232 interface for the reguired baud
rate, parity, data bits and stop bits. This can be done under MS-DOS or in
BAZSIC.

Port setting under MS-DOS

Enter the asynchronous communications mode as follows:-

MODE COM<m>:<bauds>[,<parity>(,<databits>[,<stopbits=]1]

where m = COM port number,
haud = 11¢, 150, 300, 600, 1200, 2400, 4800 or 9600,
parity = N {none, C {(odd) or E (even),
databits = 7 or 8,
stopbits = 1 or 2.
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Port setting in BASIC

Cpen the communications channel as follows:-
CPEN "COM<m»:<bauds>[,<parity>[,<databite>[,<gtopbits=]1i1"®

where m COM port number,
baud = 110, 150, 300, 600, 1200, 2400, 4800 or 9690,

It

parity = N (none, O (odd) or E {even},
databits = 7 or 8,
stopbits = 1 or 2.

Setting the 2957D or 2860D

Using the INTERFACE MENU, 1t is necessary to set the instrument for the
reguired baud rate, parity, data bits and stop bits.

GPIB PROGRAMMING

For a CGPIB controller, the appropriate commands are detailled in
Chapter 4-3.

For a microcomputer which hag a GPTRE interface unit, the same comnands
can be entered in a TBASIC program.

RS-232 PROGRAMMING IN BASIC

An instrument is controlled remotely by sending the appropriate commands
te it. Thege are ASCII strings and are detailed in Chapter 4-3. The commands
are sent to the instrument by entering them as constants in a BASTC program.
When the BASIC program has been entered, then it can be RUN.

PROGRAMMING MODES

There are three of these ag follows:-

{a} Immediate mode. WAITING FOR RUN is digplaved on the screen,
{b} ZLearn mode. IN LEARN MODE is displaved on the screen.

{c) VUser mode. IN USER MODE is displaved on the screen.

In immediate mode, the 29570 or 2960D responds to each individual command
as it ig received.

In learn mode, the 2957D or 29600 retaing program statements for a
ugser-defined test sequence.

In user mode, the 2957D oy 29600 retaing program statements for a
ugser-defined test subroutine,

46882-135W 4-1-3



INTRODUCTION TO PROGRAMMING

4-1-4 46882-135W



Chapter 4-2
WRITING A PROGRAM

INTRODUCTION

In the remote CRTS immediate mode, the 29857D or 2960D is controlled by
means of commands on the GPIB or through the RS-232 port.

In the remote pass-through mode, the 2955 is controlled by means of
commands on the GPIRB or through the RS-232 port.

In the remote CRTS learn mode, the 2957D or 2960D is controlled by means
of statements in a program.

Each command or program statement congistes of a command code, numerical
data ag appropriate, ASCIIL strings ag appropriate and suitable delimiters.
For convenience, spaces can be included between command codes and data but not
within data. The gyntax of commands and program statements is in seven forms.
Full detalls of syntax forms are given on pages 4-2-2 to 4-2-4.

Command codes are mnemonics of English words and abbreviated English
words. They can be entered as upper or lower case letters - the 23857D or
2960D does not differentiate. To reduce the number of bvtes used to store a
program, most command codes are tokenized. Each token is a single byte above
TF hexadecimzal {i.e. above the ASCII range). Full details of command codes
are given in Chapter 4-3,

Programming also allows the user to define his own parameters in test
routines. TFurther information on this subject ig given on pages 4-2-4 to
4-Z-6.

Programming allows the user to define his own test seguences. Further
information on this subject is given on pages 4-2-6 to 4-2-8.

Error messages are detaliled on page £-2-9.
A1l ASCII strings have to be enclosed within single or double guotation
marks except for the string following COMMAND. 2After COMMAND, the string is

not enclosed in quotation marks unless they are also intended to ke gent to
the 2955,
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SYNTAX

Conventions

The following are used in this Manual:-

<gaaagar

Delimiters

Minimum abbreviation in upper case and
optional characters in lower case

ASCII control code or keyboard function

to be entered as & single key stroke

be entered as a string

be entered as a string within

guotation marks

1} The enclosed two

alternatives

The previous type of entry

{or more)

repeated as necessary

Information as described which is

items

to

Information as described which is to

are

<SPACE>

<integers>

Every statement has to end with a delimiter or with ancother command code.
There are three types of delimiter as follows:-

oy

{2)

4-2-2

High priority.

<LF> for linefeed,

block.

Where a high priority delimiter <LF> is shown,

used instead.

Low pricrity.

Used to terminate command statements.

Used to give delimiting without a linefeed.

<ET¥X> for end of text or <ETB> for end of text

<ETX> or <ETE> can be

Also

uged for the separation of separate fields within a command

statement.

<I>f

<SPACE> or <CR>.

Where a low priority delimiter <,»> 1

can be used

Text.

instead.

shown,

<SPACE> or <CR>

Single or double quotation marks for ASCIT literal strings.
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Syntax forms

There are seven Lorms of syntax as follows:-

(13
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<command code> {<,>|<LF>)

Example: DEFAULT<,> (Set default parameters.)
<command code> [<,>] <integers> {<,>|<LF>}

Example: TEST 28<LF»> (Execute test routine no. 28.)

<gommand code> [<,>] <integer> «,> ... <value> <,> ... <LF>

Thig syntax form hag compulscry delimiters for separting adjacent
numbers. There can be any number of separate integers and values.

Example: PARAMETERS, Z,30W, 5W<LI'> (Sebt DC power parameters at 30 W
and 5 W.}

<command codes [<,>] [<integer> <«<,> <integer>] <,>

{<command codexi<™text*>} {<,>I<LF>}
This syntax form applies to PRINT and WRITE only. There are two
types of statement - one prints or displays immediately; the other
doeg so at a defined set of co-ordinates. When the latter ig
required, the co-ordinates are entered as the two integers separated
by a low priority delimiter. Then, there ig another command codo
{e.g. ESN for the eguipment serial number to be printed or
displayed) or text.

Examples: (1) PRINT SEQTTL<,> {(Print the current test seguence
title.)

(Z)  WRITE 3,9, "WARNING"<LF> (Write WARNING at column 3,
row 9.)

<command code> [<,>] <integer> <,> <integer> {<,>|<LF>}

This form hag two integers separated by a compulsory delimiter.
Example: JBC7,686 {Jump to LABEL 66 1if bit 7 1s clear.)
<ccommand code> <,> <'"text"> <LF>

Example: SEQTTL "QUICK TEST'"<LF> {(Title of rest seguence is QUICK
TEST.)

<COMMAND> [«<,>] <statcment> ... <LF>
This is only used with COMMAND. It causes the statement{s) betweoen
COMMAND and the high priority delimiter to be passed through to the

2955.

Example: COMMAND RGFR850.015MZ<LT> (Cenerated RIF to be
850.015 MHz.)
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Note E {1}y Most statements can be concatenated into one data stream by
using commas or spaces ag delimiters. However, some of
them reguire a terminating linefeed.

{2y All numbers have to be in decimal format unless otherwise
stated.

(3} The maximum length of a string is 40 characters.

{4} In serial control moede, the 29570 or 29460D 1lnserts a
linefeed whenever a carriage return is encountered.

COMMAND CODES

The command codes are detailed in Chapter 4-3,
Settings are retained in non-volatile memory except for CSL and SRG. CSL

and SRQ setitings are not retained but revert to 0 when the ingtrument 1s
switched on.

TEST ROUTINE PARAMETERS

Guldance on changing the parameters of the test routines is given below.
In Chapter 4-4, details are given of the possible range and the default value
of each parameter for sach test routine.

For each test routine, there are from one to five paramesters as described
below.

Parameter 1
This contrels, as appropriate, the following:-
{a} The type of test result required.
(b} Cellular radic or private mcbile radio (PMR).
(¢} Type of meagurement - Distortion, SINAD, 8/N or residual noise. In
test routines no. 3 and no. 6, SINAD (Distortion) is & special cage

in which SINAD is measured but DISTORTION is shown on the soreen.

(dy Type of £ilter - 15 kHz ILP, 0.3 to 2.4 kHz, 300 Hz LP or
psophometric.

(e} ZSetting of control port lines.
{f) RF power level gettings.
{g) Actions at handoff.

(h)y BSAT transponding, deviation and freguency.
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4

Thegse are all controlled by 0 or 1 statvtes of bits in a byte. The
resulting binary number ig converted to a decimal number for entry in a
program.

The type 0f test result can be expressed in different wayvs ag followg:-

{(a) Reference value and maximum error (RV & ME}. This is a reference
value {(RV) together with a maximum permigsible error (ME) {(i.e. the
maximun + difference from the RV). The RV and ME, UL or LL are get
under parameters 2 and 3. The RV can be the current channel
freguency (RV & ME {(CC)).

(k) Upper limit and lower limit (UL & LL). These are the limits of the
range in which the reading ig to be.

Examples: {1) If it is required to test transmitter power (test routine
no. 1} using upper and lower limits, kit 0 has to be set
to a binary number of 00000001. Accordingly, the decimal

a1

value 1 ig entered as parameter 1 for test routine no. 1.
{23 If it is reguired t¢o test transmitter AF residual noisge
{test routine nco. 3) using a 300 Hz low pass filter, bits
4 and 5 have to be set for the residual noise measurement
vo a binayry nunber of 00110000 (decimal 48) and bit 3 has
o be gset for the filter wo a binary number of 00001000
{decimal 8). Adding these together gives a binary number

of 00111000 {(decimal 56). Therefore, the decimal number
56 is entered ag parameter 1 for test routine no. 2.

Parameter 2

This contains, depending on the ftest routine and the type of result which
has been selected, one of the following:-

{(a} Reference value and unit (RV).
(b} Value and unit for the upper limit {(UL).
{c}y Value and unit for the lower limit (LL)}.

{dy Vvalue and unit used in special tests.

Parameter 3

This contains, depending on the test routine and the type of result which
hag been selected, one of the following:-

(&) Value and unit for the maximum permissible error {(ME).
{b) Value and unit for the lower limit (LL).

(c) Value and unit used in special testas.
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; Noie {1} RV & ME. Providing the ME is in the same units as the RV,

E the created range for RV + ME ig checked against the given
range {(e.g. 1f 900 MHz is entered as the RV and 150 MHz is
entered as the ME, the range creatved is 750 to 1050 Mz,
As the given range is 0 to 1000 MHz, a parameter range
error ls indicated).

{2) UL & LL. Parameters 2 and 3 have to be in the same units.

Parameter 4

Except for test routine no. 28, test routine no. 29 for D-AMPS digital
channels and test routine no. 38, this contains the nominal modulation level
and complies with the ranges 100 Hz to 25 kHz, 1 to 70% ang 0.1 zo 10 rads.

Parameters 4 and 5

For test routine no. 28, test routine no. 29 for D-AMPS diglital channels
and test routine no. 38, these are upper limit and lower limit as parameters
2 and 3.

Parameters 6

For test routine no. 38 thig is the RF level of the current digital
traffic channel when tesgting RSSI of another channel.

Changing the parameters

Parameters are changed by means of a statement in a program. This
consists of PARameter, the test routine number, the first parameter to be
changed and the data for this and ecach subsequent parameter.

Example: FPARAMETER 6,1,28,26dR, -80dRPm, 2kHz<LF:>

This begins (PARAMETERE) by specifyving test routine no. 6 and
then (1), parameter 1 ig specified. The value and unit of
parameters 1, 2, 3 and 4 (28, 26d4B, -80dBm, 2kHz) are stated.
This means a receiver SINAD measurement with the psophometric
filter (16 + 12 = 28) with a lower limit of 26 &R and a
reference modulation level of 2 kHz.

“““gﬁﬁ;‘"? The number of the first parameter is always given so that a
- shortened form can be used starting with parameter 2, 3 or 4.

USER-DEFINED TEST SEQUENCES

Gulidance on entering vour program ilg given below. Sample programs are
given in Chapter 4-6. Also, the programg for the built-in test sequences are
given so that these can be used as the basig for your oOwn pPrograms.
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Entering a program

Enter vour program as follows:-

(5}

{10)

46882-136W

Cennect the programming device to either the GPIB port or the
RE-232 port,

After switch-on, press the CRTS key to enter local CRTS mode. Wait
until initislizing and self-testing have finished.

Send the appropriate remote command from the programming device.
Using a GPIB controller with a 2957D or 2960D which has been set to
GPIB address 06, send REMOTE 706. For RS-232 operation, send <CR>.

The 29570 or 2960D enters the FULL AUTO TEST mode and displays
WAITING FOR RUN. For RS-232 operation, it is useful teo send ECHO 1
g0 that each character is echoed back to the terminal.

Allocate a title to the user-defined test sequence. Send SEQTTL
followed by, enclosed in guotation marks, the title of up to 22
characters.

Send LEARN to enter the learn mode. WATTING FOR RUN isg replaced by
IN LEARN MODH.

Now, enter the main body of vour program. Guidance on writing this
ig given below.

Terminate the program by sending END. The user-defined test
seguence is now in memory. WAITING FOR RUN is redisplayed.

To select the user-defined test seguence, send TSI4. Using a
typical GPIB controller, send QUTPUT 706;"TSI 47, This causes the
display to change to the user-defined test sequence.

Pricr to running the program, it is worth saving the program on
disc in case it is later overwritten. If this happens, the program
does not then need to be re-entered but merely reloaded from disc.
The displayved starting parameters should be correctly set up before
saving since both the user-defined program arsa and the
non-volatile variables are recovered with the disc file.

To run the user-defined test seguence, send RUN. Thig is
egquivalent to START TEST in 2955 local mode.

The user-defined test seguence ig now executed. If there iz an
errcr in the program, an ERROR megssage ls displayved. See 'Error
messages' on page 4-2-9. The error has to be corrected and the
program reloaded before re-running. For a non-recoverable error
(e.g. the program in a continucusg loop), 1t 1s necessary o switch
off and start again. If reguired during a run, the test seguence
can be aborted by sending the ESCape character CHRS{(27).
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Program construction

A modular programming technigue should be used. In this, the main
routine iz used as follows to display the title of the test seguence, reguest
cperator interaction and display the measurement regults.

Subroutines are used to perform the actual measurements or other actions.
This allows the main routine to be defined without regard to the details of
making the measurements cote. It alsgo allows cach subroutine to be changed
without affecting either the main routine or the other subroutines.

To pass program flow from the main routine to a subroutine, GOSUB is
ugsed. To return to the main routine, RETURN is usead. Subroutines can be
nested to a depth of gix levels. When this number is excesded, a warning
message is given. Each subroutine is identified by its LABEL which is
uniquely numbered.

The default parameters for the built-in tect routines (i.e. following
DEFAUTTY can be modified in user-defined test seguences.

Example: WRITE 3,28 SEQITL GOSUB 60 WRITE 23,29,RESULT JUMP 61 <CR><LF>
LABEL 60 TEST Z1 RETURN <CR><LF>
LABEL 61 END <CR><LF>

This begins (WRITE 3,2% SEQTTL) by writing the previously
aliocated title of the test seguence on the screen at column 3,
row 2%. It then goess {[(CGOSUB €60) to the subroutine which is
identified by LABEL 60. This subroutine {TEST 21) causes test
routine no. 21 {call placement from to mobile) to be performed.
After thigs, program flow is returned te the main routine (WRITE
23,29,RESULT). The result is written on the screen at columm
23, row 29. TFinally, the program makes an unconditional jump
(JUMP 61) to LAREL 61. This terminates the program,

' Note {1} In the example, the scresn row which was chosen ie far

!

" enough down the scoreen net to intrude on the normal test
display area.

{2) In the example, the three program lines could have been run
together but, due to the restriction of the 80 character
buffer, it is better practice to use high priority
delimivers between gquite small sections of program.

(3} In the example, the JUMP 61 wag used in the program in
order to dump arcund the subroutine to the END command.

(4) It is recommended that, following an unattended
initializing and self-testing, RD56 is sent to read any
calibration error code and, after a disc operation, RD57 is
sentt to read any disc error code.
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ERROR MESSAGES

The following messages are displaved when errors are found in
user-defined test seguences:-

BError message Meaning

ERROR: PARAMETERS PLAG Illegal bit combination in parameter 1.

ERROR: xwxwxxx FILTER Illegal filter bits in parameter 1.

ERROR: PARAMETERS UNITS Invalid units for one or more parameters.

FRROR: PARAMETERS RANGE Parameters outside permitted range.

ERROR: NOT IMPLEMENTED Test routines no. 10 to neo. 19 not vet in use.

ERROR: ZERC REFERENCE For a reference and maximum error type result,
the reference cannot be zero unless the maximum
errcr 1g in the game units as the reference.

ERROR: NC DC POWER Avoids wasting time re-testing if failed already.

If a parameter is too large or too small, an acceptable value 15 shown
with a > sign or a < sign (e.g. >9.8%9 or <0.01y. 7This can alsc show when the
user has not understood the syntax of parameter since the display shows the
interpretation of the parameters.

During the DC power test, the DC voltage and current are also shown. The
parameters and DC readings are only shown when the digplay format is FULL.
When the display format 1ls SUMMARY, only the single line giving the test
routine title, status and result is digplaved.

wWhen the tyvpe of test result in parameter 1 iz the reference value and the
maximum error (RME), the 2957D or 2%60D checks that the maximum error is in
unite which are compatible with the reference units for purposes of
calculation. Compatible units, together with whether the result is a ratio
(R} or a difference (D), are ag follows:-

Maximum Reference unit

BT TOT o 1 o e e e e
unit None WV Hz A W s dB d4Bm 4BV dBW rad ppm %
None D - - - - - - - - - - -
v - Do~ - e == - - - - - -
Hz - - D - - - - - - - - - -
A - - - D - - - - - - - - -
W . - — — D — - - - - - -
= - - - - - n - - - - - -
dan - R - R R - D D D D - - -
rad - - - - - == = - - D - -
ppm R R R R R R - - - R D -
% R R R R R R - - - - R - D

Transmitter RF distortion and transmitter modulation limiting test
routines attempt to set the transmitter carrier to a reference modulation
level deviation by varving the AF generator outpubt. NO MODULATION or READING
UNSTABLE is shown when the 2957D or 2960D is unable to set the reference
modulation level,
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Chapter 4-3
COMMAND CODES

INTRODUCTION TO COMMAND CODES FOR THE IMMEDIATE MODE

A test seguence can be run by using the following:-

Function Syntax
form

Lead a file from disc 2

Run test seguence i

Select test seguence 2

The details of a test seguence can be displaved or printed

following: -

Command
code

PRInC
FRO

SEgttl
WRite

code

46882-135W

Function

Enable/digable continuous summary lines 2
Set display format 2
Print to current printer port 4

Set criteria for printing result of test

routine 2

Set title of user-defined test seqguence 6
Write to 2955 screen at =, v 4

Set baud rate for RS-232 port

Set disc step rate

Znable/disable RS5-232 echo

Set data length and parity of serial port

Select printer terminator
Clear RE8~232 or GPIB buffer
Set number of stop bits

2
2
2
2
Select printer port 2
2
1
2
2

fnable/disable service reguest

1

1 digit
2 & 2 digits
& text/code
1 digit

Text

2 & 2 digits
& text/code
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The parameters can be reset by using the following:-

Command Function Syntax Data
code form format
SYStem Reset parameters Lo default values & 2 digits

Various test conditions can be set by using the following:-

Command Function Syntax Data
code form format
CCH Set current control channel 2 4 digits
CCi Set default control channel 2 4 digits
DEfaultc Load default parameter data,

execute any user-defined subroutine 1 -
Fro/FPve Set first voice/traffic channel 2 4 digits
HInc Set handoff increment 2 4 digits
LTe/INVe Ser last voice/traffic channel Y 4 digits
PMi Set pause mode 2 1 digit
TCh/vVCh Set current voice/traffic channel 2 4 digits

various settings can be made and the settings can be read by using the
following: -

Command Function Syntax Data

code form format

BI Read burst indicator field 2 1 digit
Read burst indicator field 1 -

DCc Set digital colour code 2 i digit
Read digital colour code 1 -

DECe Set DSAT colour code z2 1 digit
Read DESAT colour code i -

DTmE Enable/disable DTMF test 2 1 digit
Read DTMF test setting i -

DVCC et digital verification colour code 2 3 digits
Read digital wverification colour code 1 -

HF Enable/disable hook flash test 2 1 digit
Read hook flasgh tegt setting 1 -

Min Set mobile identity number 6 Numbexr
Read MIN 1 -

N¥I Set number format 2 1 digit
Read number format setting 1 -

SCc Set SAT colour code 2 1 digit
Read SAT colour code 1 -

S1d Set system ldentity number g 5 digits
Read gystem identity number 1 -

TDMA Set TDMA channel to FACCH or SACCH 2 1 digit
Read TDMA chamnnel 1 -
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Various readings can be made by using the

8CH
VDigital
VMother
VIiers

Under the supervision of a Marconi Ingtruments representative,

Read equipment serial number

Reguest a reading

Read statlon class mark

Read version of digital software
Read version of mother software
Read

version of personality software

COMMAND CODES

following:-

Syntax Data
form format

1 -

2 3 digits
1 —

1 —

1 —

l -

port and the memory can be read by using the following:-

Command
code

PETL
FPEM

PCI
POM

Command
code
CRTS
LEarn
Local
NOrmal
USer

46882-135W

Punction  Syntax
form

Peex 1/0 port >

Pesk memory 2

Poke 1/0 port with data 5

Poke memory with data 5

Change to CRTS mode

Enter learn mode

Go teo local control mode from RS-232
Go te normal 2955 mode

Enter user mode

the T/0

Data

format

3 decimal or 2 hexadecimal
digits

5 decimal or 4 hexadecimal
digitcs

3 decimal or 2 hexadecimal

& 3 decimal or 2 hexadecimal

digits
5 decimal

or 4 hexadecimal

& 3 decimal or Z hexadecimal
digits

Syntax Data

form format

l _

1 _

j_ -

j_ -

:]_ .....

4-3-3




COMMAND CODES

Other operationg can be carried ocut by using the following:-

Command Hunction Syntax Data

code form Format

COMmand Contrel 2955 directly in CRTS mode 7 -

CONtinue Continue after pause 1 -

DATe Set current date 6 dd/mm/vyyy
Read current date 1 -

PAUse Pause at end of current test routine 1 -

RECall Recall settings 2 1 digit

SAve Save current user-program on disc 2 1 digit

SM0re Store getting 2 1 digit

STRS Enter command string for printer port ) x digits
Read current string for printer port i -

TIMe Set current tLime 5 hh:mm:ss
Read current time 1 -

UpT Read parallel control port user input lines 1 -

upc Set parallel control port user output lines 2 3 decimal or

2 hexadecimal
digit

INTRODUCTION TO COMMAND CODES FOR THE LEARN MODE AND THE USER MODE

A test routine can be programmed by usging the following:-

Command Function S8yntax Data
code form format
TEst Execute following test routine 2 2 digits

The details of a test routine can be displaved or printed by using the
following: -

Command Function Syntax Data
code form format
DFi Set display format 2 1 digit
PRINt Print to current printer port 4 2 & 2 digits
& text/code

PRO Set criteria for printing result of test

routine 2 1 digit
WRite Write to 2955 screen at ®, ¥y 4 2 & 2 digits

& text/code

Command Function Syntax Data

code form format

BRi Set baud rate for RS-232 port 2 1 digit

PPL Select printer port 2 1 digit

PTL Select printer terminator 2 1 digit
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Te display or print the details of a test routine,
precedes the following:-

Command

RUffer
CHR

CLear
DATe
DIgable
ENADle
ESn
HEXS

Indicator
Liine

Min

PAGe
RESult
SCM
SEgtcl
STALus
STRE

TIMe
SUmmary
TITle

Various test conditions can be

CCi

DCc
D8Ce
DTmE
DVCC
Froc/Fve
HEF

Hinc
LT¢/LVC
NFT
PARameter

PMi

sCc

a1d
TIMA
TCh/vCh

46882-135W

Function

Print contents of flag register

Print printer array buffer

Print single character which hag ACII code
equal to first 8 bits in flag reglster

Clear printer arrvay buffer

Print current date

Digable printing

Enable printing

Print or write ESN

Print contents of flag register as 2-digit

hexadecimal number

or write test status indicator

first line of printer array buffer

or write MIN

63 lines of printer array buffer

or write rCest routine result

or wrire station class mark

or write tCest seguence title

Print or write test routine status

Frint command string as entered in the

PRINTER PORT COMMAND option

Print current time

Print or write test routine

Print or write current test

Print
Print
Print
Print
Print
Print
Print

summnary
routing title

set

Function

burst indicator field
current control channel
default control channel
digital colour code

Set DSAT colour code
fnable/disable DIMF test

Set digital verification colour
Set first voice/traffic channel
Enable/digable hook flash test
Set handofi increment

Set last voice/traffic channel
Set number format

Set tegt routine paramecters

code

Set
Set
Set
Set
Set

pause mode

SAT colour code

system identity number

TMA channel to FACCH or SACCH
current voice/traffic channel

res

RINT

form

o P g

Ha s s

[

[L= S T

COMMAND CODES

o WRITE

by using the following:-

Syntax Data
format

OIS I

LU N0 0O I O VO I S T LB N A N

digit
digits
digits
digit
digit
digit
digits
digits
digit
digits
digits
digit
& 1 digits
Text
digit
digit
digits
digit
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In learn mode only, the loading of default parameter data and the
executing of any user-defined subroutine can be invoked by using the

foillowing: -

Command Function Syntax

code form
DEfaulit Load default parameter data,
execute any user-defined subroutine 1

Command Function Syntax
code form
Gosub Call subroutine at given label 2
JBC Jump to label if degignated bit i1s clear 5
JBS Jump to label if designated kit is set 5
JEg Jump te label if wvalue is equal to

contents of flag register 5
JGE Jump to label if wvalue is greater than or

egual o contentsg of flag regigter 5

JQT Jump to label if wvalue is greater than

contents of flag register 5
JLE Jump to label if wvalue is less than or

egual to contents of flag register 5

JiT Jump to label if value is less than

contents of flag register B
JINe Jump to label 1f value is not equal

contentsg of flag register &
JOA Jump to label if channel iz analog 2
JOD Jump to label if channel ig digital 2
JCOE Jump to label on test error 2
JOF Jump to label on test failure 2
JON Jump to label 1f channel 1s narrowband 2
JOP Jurp to label on fest pass 2
JOW Jump to label if channel is wideband 2
JUmp Jump to label unconditicnally 2
Label Marker for posgition in program 2
RETurn Return from subroutine 1

Command Function Syntax
code form
NEXt Next pass of repeat loop 1
NXtch Next channel or next RPTCH loop 1
REPeat Repeat a loop 2
RPtch Repeat loop with NXTCH 1
STPch Initialization for seguence of NXTCH steps 1

4-3-6

Data

format

3 digits

L & 3 digits

1 & 3 digits

3 & 3 digits

3 & 3 digits

3 & 3 digits

3 & 3 digits

3 & 3 digits

3 & 3 digits

3 digies

3 digits

3 digits

3 digits

3 digits

3 digits

3 digits

3 digits

Data

format

3 digits
46882-135W



Under the supervision of a Marconl Instruments representative,

COMMAND CODES

the T/0

port and the memory can be peeked and poked by using the followling:-

PEM

POI

POM

Syntax
form

Peeck I/0 port and place

contents in flag register 2

3 decimal or 2
digits

Peek memory and place

contentes in flag reglster 2

5 decimal or 4
digits

Poke T/0 port with data 5 3 decimal or 2
& 3 decimal oxr
digits

Poke memory with data 5 5 decimal or 4

& 3 decimal or
digits

hexadecimal

hexadecimal

hexadecimal
Z hexadecimal

hexadecimal
Z hexadecimal

The exit from the learn mode or from the user mode is made by using the

following: -

Command
code

COMmand
Key

MC
MV
oC

oV
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Function

Ernd of program or user-defined subroutine,

return to immediliate mode

Control 2955 directly in CRTS mode

Move constant
Move variable
Do arithmetic

Do arithmetic

Read contents

Syntax
form
7
Wait for keypress and store value in flag
register 1
into & register 5
from cone register to another 5
operation on constant and
contents of flag regilister 5
operation on contents of a
register and contents of flag register 5
of a register 2
Write flag register to another register 2
2

Wait for n milliseconds

5 digits
z digits

Ja

& 5 digits

& 2 digivs
digite
digite
digits

NN
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DETAILS OF COMMAND CODES

Note |

(1Y The appropriate command codes are detailed below and
summarized in Table 4-3-2 {at the end of this Chap.).

Information which is applicable to the learn mode 1s also
applicable to the user mode except where otherwise stated.

{2} TFor the format, the number of digits is the maximum.

{3} In the examples, the information within parentheses isg
explanatory and should not be entered and does not appear on the
screen.

{4y wWith a& 2957D or 2%60D, it iz not possible to use programs
which have been saved on disc from a 2957.

(5) A 2957D or 2960D can be configured to use the same RD
numbers as for the 2957. See the SYSTEM CONFIGURATION option
under the MISCELLANEQUS MENI in Chap. 3-1.

ASCS (A8Cii sString)

Function:

Token:
Format:
Modes:

Argument for PRINT, print contents of flag regilster as 5-digilt
decimal number.

EB.

ASCS, immediately preceded by PRINT.

Learn only.

BI (Burst Indicator)

Function:

Tokern:
Format:

Example:
Modes:

Function:
Format:
Use:
Modes:

Set shortened burst indicator field (SBI) in the signalling and
expected regponses accordingly. (See IS8-%4{RB} sec. 2.1.3.3.5.2.)
D6 .

BI, followed by a l1-digit number:

0 = rull 0, 1 = il 1, 2 = Shortened.

BI 0 {Set the burst indicator field to *fuill 0.

Immediate and learn.

Read shortened burst indicator code.

BI alone.

To pass the shortend burst indicator to other eguipment.
Immediate only.

BRi (Baud Rate Is)

Function:
Token:
Format:

Example:
Modes:
Errors:

BUffer

Function:
Token:
Format:
Modes

4-3-8

Set baud rate for RS-232 pori. The default number is 4.

S6.

BRI or BR, followed by a 1-digit number:

0 = 75, 1 = 150, 2 = 300, 3 = 600, 4 = 1200, 5 = 2400, & = 4800,
7 = 9600.

BR 6 (8et the baud rate to 4800}.

Immediate and learn.

Syntax {Out of range, baud rate number is not 0 to 7).

Argument for PRINT, print first ten lines of printer array buffer.
E3.

BUFFER or BU, immediately preceded by PRINT.

Learn only.
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CCH {Control CHannel)

Function:
Tokern:
Format:
Example:
Modes:
Brrors:

Set
8
CCH followed by a 4-diglt number.

CCH 43 {(Set the current control channel to 43).
Immediate and learn.
Svntax (Qut of range,
and maximum) .

current control channel.

3 oret

-

{

3

control channel number is not within minimum

CCi {Control Channel Is)

Function;

Tokean:
Format:
Example:
Modes:
Errors:

Set default conitrol chamnel. The default number is 334. This only
affects the data in the menus and not the current control channel.

See CCH.

8E.

CCI or CC, followed by a 4-digit number.

CC 140 (Set the default control channel to 140}.

Immediate and learn.
Syntax (Out of range,
and maximum) .

control channel number is not within minimum

CHR (CHaRacter)

Function:
Tokern:
Format:
Modes:

Cl.ear

Function:
Token:
Format:
Use:
Modes:

COMmand
Function:
Token:
Formab
Use:

Example:

Modes:

CONtinue

Function:
Format:
Use:
Modes:

46882-135W

Argument code
equal to
BEG.

CHR, immediately preceded by PRINT.
Learn only.

for PRINT, print single character which has ASCIT
firset 8 bits in flag register,

rgument for PRINT, clear printer arrav/buffer.

B2,

CLEAR or CL, immediately preceded by PRINT,
Fills the printer array/buffer with all spaces.
Learn only.

Control 2955 directly in CRTS modes.
9B.

COMMAND or COM, followed by string of
terminated with <LF>.

up to 40 characters

Passes a command code string, without checking, directly to the
2955,
COM RX,RG,FR123.5MZ<LF> {(S8et the 295% to the RECEIVER TEST mode

with an RF generator frequency of 123.5 MHz).
Immediate and learn.

Continue after pauge.

CONTINUE or CON, alone.

Continues a test sequence following & PAUSE command.
Tmmadiate only.
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CRTS

Function:
Format:
Use:
Modes

Change to CRTS modes from pass-through mode,
CRTS alone.

Tranafers operation from 2955 to CRTS.
Immediate only.

C81 (Continucus Summary Lines enable/digable)

Function:

Format:
Use:
Example:
Modes :

DaTe

Function:
Token:
Format:
Modes:

Function:
Format:

Exgmple:
Modeg:

Tunction:
Format:
Use:
Modes:

Enable/disable output of summary line after a tesgt routine. The
default number ig 0. (Thig is always set at power on)

C8L or €8, followed by & 1-digit number: 0 = disable, 1 = enable.
Pagses the last summary line to the GPIB port or the RS-232 port.
Cg 1 (Enable output of summary lines).

Tmmediate only.,

Argument for PRINT, print current date.

FE.

DATE or DAT, immediately preceded by PRINT.
Learn only.

Ser current date.

DATE or DAT, immediately followed by *dd/mm/yvyyy” where dd is day,
mm is month and vyyy 1s vear.

DAT #15/10/1893"

Immediate only.

Read current date code.

DATE or DAT, alone.

To pass the current date to other eguipment.
mmediate only.

DCc (Digital Colour Code)

Function:
Toker.:
Format :
Example:
Modes:

Errors:

function:
Format:
Use:
Modes:

DEfault
Function:
Token:
Format :

Modes:
Frrors:

4-3-10

Ser digital colour code., The default number is 0.

DD,

DCC or DC, followed by a 1-digit number in the range 0 to 3.

DC 2 (Set the digital colour code to 2).

Immediate and learn.

Syntax (Out of range, digital colour code number is not 0 to 3).

Read digital colour code.

DCC or DC, alone.

To pass the digital colour code to other eguipment.
Immediate only.

Load default data for following test routines. Also, the 2957D or
2960D executes any user-defined rtest subroutine which has been
entered under USER.

82.

DEFAULT or DE, alone.

Immediate and learn.

Syntax.
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DFi (Display Format Is)

Ffunction: Set display format. The default number is 1. The display format
cannot be changed during a test seguence.

Token: S4.

Format: DFI or DF, followed by a 1-digit number: 0 = summery, 1 = full.

Use: Setg the display formeat for FULL AUTC TEST mode. In the GO/NO-GO
TEST mode, the display format is always summary.

Examplie: DF 0 (Set the default display format to summary).

Modes: Immediate and learn.

Errors: Syntax {(Qut of range, digplay format number ig not 0 or 1}.

DIgable

Function: Argument for PRINT, disable printing.

Token: z0.

Format: DISARLE or DI, immediately preceded by PRINT.

Use: Causes all printing to be disabled. TFollowed by PRINT ENABLE to
re-enable printing.

Modes : Learn only.

DECe (bigital SAT Colour code)

Function: Set DSAT colour code. The default number is 0.

Token: D5.

Format : DSCC or DSC, followed by a 1-digit number in the range 0 to 6.
Exanmple: DSC 2 {Set the DSAT colour code to 2.

Modes: Immediate and learn.

Errors: Syntax {Out of range, DSAT colour code number ig not O to 6},

Function: Read DSAT colour code.

Format : DSCC oxr DSC, alone.
Use: To pass the DSAT colour code to other equipment.
Modes: Immediate only.

DSi (Disc Step rate Is)

Function: Set disc step rate. The default number ig 0.

Format: DSI or DS, followed by a2 l-digit number: 0 = 6 mg, 1 = 12 ms.
Use: Selects for different types of disc drive.

Example: DS 1 (Select 12 ms step rate).

Modes: Immediate only.
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DTmf {DTMF enable/disable)

Function: Enable/digable DTMF tones test routine. The default number is 0.
Token: DE.

Format: DIMF or DT, followed by a 1-digit number: ¢ = digabkle, 1 = enable.
Example: DT 1 (Enable the DTMF tones test).

Modes: Immediate and learn.

Errors: gyntax (Out of range, DIMF number is not 0 oxr 1).

Function: Read DTMF tones test setting.

Format : DTPMF or DT, alone.
Use: To pass the DIMP tonesg test getbting to other eguipment.
Modes: Immediate only.

bBVeC (bigital Verification Colour Code)

Function: Set DVCC.

Token: D5,

Format: oveC, followed by a 3-digit number in the range 1 to 255 (not 0).
Example: DVCC 15 (Set the DVCC to 15).

Modes: Immediate and learn.

Errors: Syntax {(Out of range, DVCC number is not 1 to 255.

Function: Read DVCC.

Format : WCC, alone.
Use: To pass the DVCC to other eguipment.
Modes: Immedliate only.

ECho (ECHO enable/disable)

FPunction: Enable/disable RS-232 echo. The default number 1s .

Format : BCHO or EC, followed by a l-diglt number: 0 = off, 1 = on.
Example: BC 1 {Enable the RE-232 echo).

Modeg: Imnediate only.

ENAble

FPunction: Argument for PRINT, enable printing.

Token: El.

Format: ENABLE or ENA, immediately preceded by PRINT.

Use: Re-enables printing which has been halted by PRINT DISARLE.
Modes Learn only.

END

Functilon: End of program or user-defined subroutine. The 28570 or 2960D then
returns to the immediaze mode.

Token: FE,

Format: END alone.

Use: Used at the end of a program to enable exit from learn mode.
Modes: Learn only.
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ES8n (Equipment Serial Number)

ranction:

Format:
Use:
Example:

Modes :
Function:
Token:
Format :
Use:
Example:
Modes:
Ptec (First
Function:
Token:
Format:
Example:
Modes:
Errors:
Gosub
Function:
Token:
Formab:
Use:
Example:

Modes:
Errors:

Read eguipment serial number. The default entry conslists of
fifreen full stops.

ESN or ES, alone.

To pasg the number of the unit under test to other egquipment.

ES (Send the eguipment's serial number from the GPIBR port or the
RS-232 port).

Immediate only.

Argument for PRINT or WRITE, print or write egquipment serial
number.

Fl.

ESN or ES, preceded by either PRINT or WRITE.

When preceded by PRINT, the ESN 18 gent to the printer port;: when
preceded by WRITE, the ESN is written on the screen.

WR 3,9,88 (Write the mobile's eguipment serial number on the screen
at column 3, row 9).

Learn only.

Traffic Channel) or Fve (First Voice Channel)

Set first voice/traffic channel. The default number is 1.

91.

FVC or F, followed by a 4-digit number.

F 50 (8et the default first voice/traffic channel to 50).
ITmmediate and learn.

Syntax {Out of range, veice/traffic channel number is not within
mindimum and maximum) .

Call subroutine at given label.

89.

GOSUB or G, followed by a 3-digit label number in the range 0 to
255,

Temporarily transfers the program flow to the named destination.
Subroutineg can be nested to a depth of gix. Followed by a RETURN
command to resume the main program.

C 30 (Transfer the program flow temporarily to LABEL 303 .

Learn only.

Syntax {Fatal, label not found).

HEX$ (HEXadecimal String)

Function:
Token:

Format :
Modes:

46882-13bW

Argument for PRINT, print contents of flag register as 2-digit
hexadecimal number.

BC.

HEXS, immediately preceded by PRINT.

Learn only.
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COMMAND CODES

HF (Hook Flash enable/disable)

Function: nable/disable hook flash test roubtine. The default number is 0.
Token: DA,

Format: Hy followed by a 1-digit number: ¢ = digsable, 1 = enable.
Example: HF 1 {Enable the hock flash test routine).

Modes « Immediate and learn.

Errors: gyntax [(Out of range, hook Flash number ig not 0 or 1).

Function: Read hook flash test setting.

Format: HF alone.
Use: To pass the hook flash tegt setting te other eguipment.
Modes : Immediate only.

HInc (Handoff INCrement)

Function: Set default handoff increment. The default number is 3133.
Token: 93.

Format: HINC or HI, followed by a 3-digit handoff increment in the range 1
to 180.

Example: HI 33 (Set the handeff increment to 33).

Modesg : Immediate and learn.

Errora: Syntax {(Out of range, maximum increment number i1s exceaded).

Indicator

Functlon: Argument for PRINT or WRITE, print or write test status indicator.
Token: EE.

Format: INDICATOR coxr I, preceded by either PRINT or WRITE.

Use: When preceded by PRINT, the statug indicator (-, F or E} 1s sent to
the printer port; when precgeded by WRITE, it is written on the
screen,

Examplie: WR 3,9,T {Write the status indicator for the last test routine on
the screen at column 3, row 9.)

Modes: Learn only.

JBC (Jump if Bit Clear)

Function: Jump to label if designated bit in the flag register i1s clear.
Tokern: Ad.

Format : JBC followed by a flag register bit number and a label number.

Use: If the numbered bit is logical 0, the program continues from the
numbered label. The 8-bit flag register can contain the value for
a key, the contents of a memory location or I/C port data.

Exanple: JBC 2,30 (If bit 2 is clear, Jump to LAREL 30).

Modes: Learn only.

Errors: Syntax (Fatal, label not found).

JBS {(Jump if Bit Set)

Function: Junmp to label if designated bit in the flag register is set.
Token: a5,

Format: JBS followed by a flag register bit number and a label number.

Use: If the numbered bit 1s logical 1, the program continues from the
numbered label. The 8-bit flag register can contain the wvalue for
a key, the contents cf a memory location or I/C port data.

Example: JBS 2,30 ({If bit 2 is set, jump to LABEL 30}.

Modesg: Leazn only.

Brrors: Syntax {Fatal, label not found).
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JEg {(Jump if EQual)

Function: Jump to label if given wvalue 1s egual to contents of flag register.

Token: A6,

Format: JBEQ or JE, followed by & 3-digit decimal number and a label number.

Use: If the conrents of the flag register i1s egual to the decimal value
given, the program continues from the numbered label. The 8-hit

flag register can contain the value for a key, the contents of a
memory legation or 1/0 port data.

Example: JE 255,30 (If the contents of the flag register egual 255, jump to
LABEL 30).
Modes Learn only.

JGE {(Jump if Greater or Egual)

Function: Jump to label 1if given value ilg greater than or equal to contents
of flag register.

Token: AB.
Formatb : JGE, followed by a 3-digit decimal number and a label number.
Uge: If the contents of the flag register is greater than or sgual to

the decimal value given, the program continues from the numbered
label. The flag register can contain the value for a key, the
contents of a memory location or I/C port data.

Example: JGE 128,30 (If the contents of the flag register is greater than or
equal to 128, jump to LAREL 30).
Modes: Learn only.

JGT (Jump if Greater Than)

Function: Jump to label if given value is greater than contents of flag

register.
Token: AC,
Format: JCeT, followed by a 3-digit decimal number and a label number.
Use: Tf the contents of the flag register is greater than the decimal

value given, the program continues from the numbered label. The
flag regigter can contain the value for a key, the contents of a
memory location or I/0 port data.

Example: JGT 128,30 (If the contents of the flag regilster ls greater than
128, jump to LABEL 30).
Modes: Learn only.

JLE (Jump 1f Less or Egqual)

Function: Jump to label if given value ig less than or egual to contents of
flag register.

Token: AD.
Format JLE, followed by a 3-digit decimal number and a label number.
Use: If the contents of the flag register is legss than or egual to the

decimal value given, the program continues from the numbered label.
The flag register can contain the value for a key, the contents of
a memory location or I/C port data.

Example: JLE 128,30 (If the contents of the flag register is less than or
eqgual to 128, jump to LARBEL 30).
Modes: Learn only.
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JLT (Jump if Less Than)

Function: Jump to label 1f given value ilg less than contents of flag register.
Token: AE.

Format: JLT, followed by a 3-digit decimal number and a label number.

Use: If the contents of the flag register ils less than the decimal value

given, the program continues from the numbered label. The flag
register can contain the value for a key, the contents of a memory
location or 1/0 port data.

Example: JLT 128,30 (If the contentg of the flag register 1s less than 128,
jump to LABEL 30).
Modesg: Learn only.

JNe (Jump if Not Egual)

Function: Jump to label 1f given value is not equal to contents of flag register.
Token: A7,

Format: JNE or JN, followed by a 3-digit decimal number and a lakel number.
Use: If the contents of the flag register is not equal to the decimal

value given, the program continues from the numbered label. The
8-blt flag register can contain the value for a key, the contents
ol a memory location or I/0 port data.

Example: JN 255,30 (If the contents of the flag register are not egual to
255, Hdump to LABREL 30).

Modes: Learn onity.

Errors: Syntax (Fatal, label not found).

JOA (Jump On Analog)

Function: Jump to label when channel ls analog.

Tokern: AB.

Format : JOA followed by a label number.

Use: If the current volce/traffic channel is analog, the program
continues f£rom the numbered label.

Example: JOA 36 {1f the channel is znalog, jump to LAREL 26).

Modes : Learn only.

Brroxrs: Syntax (Fatal, label not found).

JOP (Jump On bhigital)

Function: Jump to label when channel is digital. ‘

Token: AT,

Format : JOD followed by a label number.

Use: If the current voilce/traffic channel 1s digital, the program
continues from the numbered label.

Example: JOD 34 (If the channel is analoyg, Jump to LABEL 34).

Modes : Learn only.

Errors: Syntax (Fatal, label not found).

JOE {(Jump On Exrror) .

Function: Jump to label on test routine error.

Token: A2,

Format : JOE followed by a label number.

Use: If an error occurs during the preceding test routine, the program
continues from the numbered label.

Example: JOE 90 (If there is an error during the preceding tegt routine,
jump to LABEL 90} .

Modes : Learn only.

Errors: Syntax (Fatal, label not found).
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JOF  (Jump

Function:
Tokern:
Format :
Use:

Example:
Modes:
Errors:

On Failure)

COMMAND CODES

Junp to label on test routine failure.

AL,
JOF followed by a label number.
If there ig a fallure in the preceding test routine, the program

continues from the numbered label.

JOF 89 ({If the preceding test routlne fails,
Learn only.
Syntax {Fatal,

jump to LAREL 99,

label not found).

JON (Jump On Narrowband)

Function:
Token:
Format :
Use:

Example:
Modes:
Errors:

Jump to label when channel is narrowband.

A

JON followed by a label number.

If che current voice/traffic channel is narrowband,
continues from the numbered label.
JON 36 {If the channel ig narrowband,
Learn only.
Syntax {(Fatal,

the program
Jjump to LAREL 36).

label not found).

JOP (Jump On Pass)

Function:
Token:
Format:
Use:

Example:
Modes
Brrors:

Jump to label on test routine pass.

Ll

JOP followed by a label number.

If there is a pass in the preceding test routine,
continues from the numbered label.

JOP 39 {If the preceding test routine passes,
Learn only.
Syntax {Fatal,

the program
Jump to LABEL 98,

label not found).

JOW (Jump On Wideband)

Function:
Token:
Format:
Use:

Example:
Modes:
Errors;:

JUmp

Functilon:
Token:
Format:
Use:
Example:
Modes:
Errors:

46882-136W

Jump to label when channel is wideband.

Ag.

JOW folliowed by a label number.

If the current volice/traffic channel is wideband,
continues from the numbered label.
JOW 39 (If the channel is wideband,
Learn oniy.
gyntax (Fatal,

the program
Jump to LABEL 39).

label not found).

Jump to label unconditionally.

86.

JUMP or JU, followed by a label number.

The program continues from the numbered label.

JU 21 {Continue program execution from LABEL 21).
Learn only,
Syntax {Fatal,

tabel not found).
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Rey

Function:

Token:
ormat:
Uge:

Modes:

Label

Function:

Tokens:
Format:
Use:
Example:
Modeg:
Errors:

LEarn

Function:

Format :
Jse:

Modes:

LIne

Function:

Token:
Format :
Modes:

LOAd

Function:

Format :
Use:

Modes:

LOCal

Function:

Format:
Jse:

Modes:

4-3-18

Wait for keypress and store value in flag register.
9.

KEY or K, alone.

Causes the program to wait until a key ig pressed.
then stored in the flag register for later testing.
stored are as follows:-

The key code 1is
The values

0 = 2955, 1 = CRTS, 2 = DISC, 3 = PSOPH,
4 = TX, 5 = RX, & = DUPLEX, 7 = TONES,
8 = BAR CHART, blank or TX MON ON-OFF,

9 = SCOPE or SCOPE/BAR, 10 = HOLD DISPLAY, 11 = HELP.

Learn only.

Marker for position in program.

85.

LABEL or LA, followed by a 3-digit number in the range 1 to 255,
Frovides a destination address for a GOSUB or JUMF.

LA 30 (Identity of the following program subroutine).
Learn only.
Syntax.

Enter learn mode for a user-defined test seguence. The 29570 or
2260D cannot then respond to immedliate mode commands until END is
received., For a user-defined subroutine, see USER. Either a test
sequence or a subroutine can be defined, not both in memory
together.

LEARN or LE, alone.

Precedes the Ffirst command in a user-defined program in order to
enter the learn mode.

Immediate only.

Argument for PRINT, print first line of printer array buffer.
B4,

LINE or LI,
Learn only.

immediately preceded by PRINT.

Load a file from disc. See Note {4} on page 4-3-7.

LOAD or LOA, followed by & 1-digit file number.

Loads & file from disc into the user-defined program area.
number range is 0 to 9.

Ifmmediate only.

File

Go to local CRTS mode from RS-232.

LOCAL or LOC, alone.

Returns from RS-232 control to local control.
REN 1s used instead.

Tmmediate only.

For the GPIR, OTL or
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LPi {(Length and Parity Is)

runction:
Format:

Dxample:
Modes:

Set data length and parity of serial port. The default number ig
5.

LPI or LP, followed by 1-digit number: 0 = 7 even, 1 = 7 odd,

2 = 7 none, 3 = 8 even, 4 = 8 odd, 5 = B none.

LP 5 {8 bits of data, no parity for serial port).

Immediate only.

LT¢ (Last Traffic Channel) or LVe (Last Voice Channel)

Function:
Token:
Format:
Example:
Modes:
Errors:

Set last veoice/traffic channel. The default number ig 666.

92.
LVC or LV, followed by a 4-digit number.
LV 180 (Set the default last voice/traffic channel to 180).

Trmmediate and learn.
Syntax {(Out of range,
minimum and maximum) .

voice/traffic channel number is not within

MC {Move Constant)

Function:
Token:
Format:

Use:

Example:
Modes:

Min {(Mcobile Identity

Function:
Format :

Example:
Modesg:

Functlon:
Format :
Use:
Example:
Modesz:
Function:
Token:
Format:
Use:

Example:

Modes :

46882-135W

Move constant into a register.

31,
MC, followed by the destination register number and then the
constant. The destination reglster numbers are as follows:-

¢ to 15 for sixteen 8-bit registers
16 to 23 for eight 1i6-bit registers
{128 bits in total for O to 233,

24 for the lée-bit flag register,

25 for the l6-bit failure counter,

26 for the 16-bit system configuration word register.
To enter the given value into the specified reglster
arithmetic operation.

MC 20G, 25 {(Enter 25 into register 20).

Immediate and learn.

or

for an

Number)

Set mobile identity number. The defsult number is 000-000-0000.
MIN or M, followed by, within guotation marks, the mobile's
telephone number in the Lorm XoOm—Xx-XXXX.

M "123-456-7890" (My ildentity number is 123-456-78%80),

ITmmediate only.

Read mobile identity number.

MIN or M, alcone.

To pass the MIN to other eguipment.

MIN (Send the mobile's identity number from the CPIB port or the
R5-232 port).

Immediate only.

Argument for PRINT or WRITE, print or write mobile identity number.

FO.

MIN or M, preceded by elther PRINT or WRITE.

When preceded by PRINT, the MIN is sent to the printer port; when
preceded by WRITE, the MIN is written on the screen.

WR 3,9,M (Write the mobile's identity number on the screen at
colum 3, row 9).

Learn only.
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MV (Move Variable)

Function:

Tokern:
Format :

Use:

Example:
Modes:

NExt

Function:

Tokern:
Format:
Use:
Example:

Modes :
Errors:

Move variable from one register to another,

BZ.

MV, followed by the destination register number and then the source
register number.

The register numbers are as follows:-

0 to 1b for sixteen 8-bit registers or

16 to 23 for eight l1l&6-bit registers

{128 bits in total for 0 to 23},

24 for the i6-bit flag register,

25 for the 16-bit failure counter,

26 for the 16-bit system configuration word register.

To copy the contents of the second specified register into the
first specified register for an arvithmetic gperation.

MV 20, 25 (Move the contents of register 25 te register 20).
Immediate and learn.

Next pass of repeat loop.

38,

NEXT or NE, alone.

NEXT follows REPREAT to initiate another loop.
REPEAT 2

TEST 21

NEXT (Make 2 attempts at placing call to mobile).
Learn only.

Syntax.

NFI (Number Format Is)

Function:

Token:
Format:

Uge:
Example:
Modes:
Errors:

Function:

Format :
Uge:
Modes:

NOrmal

Function:

Format :
Uge:

Modes:
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Set number format. The default number is 3.

DY,

NEI followed by l-digit number:

0 = decimal, 1 = hexadecimal, 2 = octal, 3 = standard. 1,
4 = standard 2

Selects the number format for printing or screen display.
NET I {Format the numbers in hexadecimal).

Tmmediate and learn.
Syntax {(Out of range, format number is not 0 to 4).
Read number format serting.

NFI alone.

To pasg the number format setting to other eqguipment.
Immediate only.

Go to normal 2955 mode.

NORMAL or NO, alone.

Returng Irom remote CRTS mode to remote pass-through mode. To
return to remote CRTE mode, use CRTS.

Immediate only.
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NXtch (NeXT CHannel)

Function:
Token:
Format:
Use:

Example:

Modesg:

Next voice/traffic channel or next RPTCH loop.

gD.

NXTCH or NX, alone.

NXTCH following RPTCH increments the voice/traffic channel by HINC
and initlates another loop. NXTCH following STPCH increments the
volce/traffic channel by HINC only.

RPTCH

TEST 23

TEST 6

NXTCH (Measure receiver digstortion in the first to the last
volce/traffic channels).

Learn only.

OC (Operator constant)

Function:
Token:
Format:

Example:

Modes

Do arithmetic operation on constant and contents of flag register.
B3.

oC, followed by an operator coede and then the constant value.

The coperator codes are as follows:-

0 =+ (Plug), 1 = - (Minus), 2 = * (Multiply), 3 = = (Divide),

4 = MOD, 5 = AND, & = OR, 7 = XOR.

Using the given value and the contents of the flag register, do the
gspecified arithmetic operation and replace the contentg of the flag
register by the resul:.

OC 2, 3 (Multiply the contents of the flag register by 3 and return
the result to the flag regigter).

Immediate and learn.

OV {Operator Variable)

Function:

Tokern:
Format:

Use:

Example:

Modes:

46882-135W

Do arithmetic operation on contents of a register and contents of
flag register.

B4.

OV, followed by an operatcr code and then the source register
number .

The operator codes are ags follows:-

0 = + {(Plus), 1 = - (Minus), 2 = * {Multiplv), 3 = + (Divide},

& = MOD, 5 = AND, & = OR, 7 XOR.

The source register numbers are as follows:-

0 o 15 for sixteen 8-bit registers or

16 to 23 for eight 16-bit registers

(128 bits in total for 0 to 23y,

24 for the lé-~bit flag register,

25 for the 16-bit fallure counter,

26 for the 16-bit system configuration word register.

Using the contents of the glven register and the contents of the
flag register, do the specified arithmetic operation and replace
the contents of the flag reglister by the result.

oV 2, 20 {Multiply the contents of register 20 by the contents of
the flag reglster and return the result to the flag register).
Immediate and learn.

I¢
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PAGe

Function:
Toker:
Format:
Modeg:

PARameter
Function:

Token:
Format:

Example:

Modes:
Errors:

PAUse
Function:

Format:
Modes :

Argument for PRINT, print 63 lines of printer array buffer,
ES,

PAGE or PAG, immediately preceded by PRINT.

Learn only.

Set tegt routine parameters.

81,

PARAMETER or PAR, feollowed by a 2-diglt test routine number in the
range 1 te 9, 20 teo 25 or 27 to 34, then a 1-digit parameter number
in the range 1 to & and then data.

PAR 6,1,28,26dR, -80dBm, 2kliz {(Set parameters for tesgt routine no. 6
SINAD measurement, using a psophometric filter, with lower limitc 26
dB, RF generator level -80 dim and reference modulation level

Z KHz).

Learn only.

Syntax (Less than 3 fields found or fields contaln non-ASCII
codes) .

Pause at end of current test routine.
FAUSE or PAU, alone.
Immediate only.

PEI (PEek 1/0 port)

Function:
Token:
ormat:
Use:

Example:

Modes ¢
Lrrors:

Function:
Format:

Use:

Modes :
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This should not be used except under the supervision of a Marconi
Instruments representative.

Peek I/0 port and place contents in flag register.

$D.

PEI followed by a 3-digit decimal address {(range 0 to 255) or by #H
and a 2-digit hexadecimal address (range 0 to FF).

Reads the contents cof the designated I/0 port address and places
the value in the 8-bit flag register for later testing.

PEI 96 or PET #H60 (Peek I/0 port decimal address 96 and place the
contents in the flag register.)

Learn only.

Syntax.

Peek I/0 port.

PELI followed by & 3-digit decimal address (range 0 to 255%) or by #H
and a 2-digit hexadecimal address (range 0 to FF}).

Reads the contents of the designated I/0 port address. The result
ig decimal or hexadecimal according to which was used for the
address.

Immediate only.
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PEM (PEek

Funotion:
Token:
Format :
Use:

Bxample:

Modes :
Brrors:

Function:
Format:

Use:
Modes:

PMi (Pause
Function:
Token:
Format :
Use:
Example:
Modes:

BErrors:

POI {PCke

Function:
Token:
Format :

Example:

Modes:
Errors:

46882-1356W

COMMAND CODES

Memory)

This should not be used except under the supervision of a Marconi
Instruments representative.

Peek memory and place contents in flag register.

9.

PEM followed by a 5-digit decimal address (range 0 to 65535) or by
#H and a 4-digit hexadecimal address (range 0 to FFFF).

Reads the contents of the designated memory address and places the
value in the 8-bit flag register for later testing.

PEM 55296 or PEM #HDEOD (Peek memory decimal address 55294 and
place the contents in the flag register).

Learn only.

Syntax.

Peek memory.

PEM followed by a 5-digit decimal address (range 0 to 65535) or by
#11 and a 4-digit hexadecimal address {range 0 to TFFF).

Reads the contents of theo designated memory address. The result is
decimal or hexadecimal according to which was used for the address.
Immediate only.

Mode Is)

Set pause option. This canmot be changed during a test seguence.
95,

PMT or PM, followed by a number:
2 = always.

Selectg the method of pausing afrer a test routine when
AUTO TEST nmode. In GO/NO-GO TEST mode,
only.

PM 0 (Set the pausge to manual onlv).
Immedliate and learn.
Syntax (Cut of range,

0

1

manual only, on fallure,

in

FULL
the pause 1s always manual

pause mode number ig not 0 to 2.
I/0 port)

This should not be used except under the supervision of a Marconi
Instruments representative.

rPoke I/0 port with data.

7.

POT followed by a 3-digit decimal address
and a 2-digit hexadecimal address
then a 3-digit decimal number (range 0 to 255) oy #H and a 2-digit
hexadecimal number (range 0 to FF).

POI 96,255 or POI #HE60,#HFF or POI 96, #HFF or PCIL #H60,255
I/0 port decimal address 96 with 255},

Immediate and learn.

Syntax.

{range 0 to 255) or by #H
{(range 0 to 255}, a corma and

{Poke
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POM (POke Memory)

Function:
Token:
Format :

Example:

Modes:
Brrors:

This should not be used except under the supervision of a Marconi
Instruments representative.

Poke memory with data.

A0,

PEM followed by a 5-digit decimal address {(range U to 6553%) or by
#H and a 4-digit hexadecimal address (range 0 to FFFF), a comma and
a 3-digit decimal number (range 0 to 255) or #H and a 2-digit
hexadacimal number (range 0 to FF).

POM 552%96,255 or POM #HDSQO, #HFF or POM 5LH296, #HFTF or POM

#HDBOO, 255, (Poke memory decimal address 55286 with 258).

immediate and learn.

Syntax.

PPLi (Printer Port Is)

Punction:
Token:
Format:
Example:
Modes:
Errors:
PRInt
Function:

Token:
Formats:

Uses:

hxamples
1:
2
Modes :
Errors:
PRO (PRint

Functilon:

Token:
Format ;

Examplie:

Modes:
Errorg:

4-3-24

Select printer port. The default number ig 0.

7.
PPI or PP, folilowed by a l1-digit number:
0 = unassigned, 1 = GPIB talk only, 2 = serial, 3 = paralliel.

PP 3 {Select the parallel printer port).
Inmediate and learn.
Syntax (Qut of range, printer port number is not § to 3).

Print to current printer port.

83.

PRINT followed by a message within quotation marks.

PRINT followed by a command code.

PRINT followed by 2-digit x and v co~ordinates and then a message
within guotation marks.

PRINT followed by 2-digit x and y co-ordinates and then a command
code.

Prints elther directly tc the printer port or inserted into a
10-row (0 to 9) by 80-column (0 to 79) array at the specified
co-ordinates. The top left of the screen is 0,0.

PRI *WARNING" ({Print WARNINC on printer}.

PRI 3,9,RESULT {Print the measurement result on the printer at
column 3, row 8).

Immediate and learn (when gquotation marks are used) or learn only
{when a command code is used).

syntax.

on})

Set criterion for printing result of test routine. The defauls
number is 0.

9.

PRO followed by a l-digit number:

G = off, 1 = all, 2 - £fail, 3 = pass.

PRO 3 (Print 1if the test routine 1ls passed).

Immediate and learn.

Syntax {Out of range, print on mode number is not 0 to 3}.
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PTL (Printer Terminator Is)

Funiction: Select printer terminator. The default number is 0.

Token: 98.
Formatr: PTI or PT, followed by a 1-digit number:

0 = <CR» and <LP>, 1 = <LF» only, 2 = <CR> only, 3 = none.
Example: PT 0 {Printer terminator to be used is <CR> and <L¥>).
Modes : Immediate and learn.
Lrrors: Syntax (Out of range, printer terminator number is not 0 to 2).
PUrge

Function: Clear the RS8-232Z2 or CGPIB buffer.

Format : PURCE or PU, alone.
Modes: Immediate only.
RD (RealD)

Function: Reguest a reading. See Note {(5) on page 4-3-7.

Format: RD followed by a 3-digit number as listed in Table 4-3-1.
Modes: immediate only.
RECall

Function: Recall one of gtored 2957D or 2960D settings. See also under

STORE.
Formar: RECALL or REC, followed by a 1-digit number in the range 0 to 6.
Use: Replaces current settings by previously stored settings.
Example: REC 6 {Recall the settings in store no. 6).
Modes: Immediate only.

REPeat

Function: Repeat a loop.

Token: 87.
Format: REPEAT or REP, followed by a 3-digit number of loops in the range 0
to 255.
Uge: Eepeats a loop n times, each loop being terminated by NEXT.
BExample: REP 2
TEST 21
NEXT (Attempt placing call to mobile twice).
Modes: Learn only.
Errors: Syntax.
RESult

Function: Argument for PRINT or WRITE, print or write result of test routine.

Tokean: C.

Format : RESULT or REZ, preceded by either PRINT or WRITE.

Use: FRINT sends the result to the printer port; WRITE sends the result
te the screen.

Example: WR 3,9,RES (Write the result of the last test routine on the screen
at column 3, row 9).

Modas: Learn oniy.
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TABLE 4-3-1 READ NUMBERS

RD number Reading

0 out of range.
1 to 38 2955 readings. See the 2955 Operating Manual, 29554 or 2955R
Programming Manual or 29558 Operating Manual.
39 out of range.
40 to 49 Last 1 to 10 summary lines (40 for line 1 to 4% for line 106).
50 For 2957 compatible operation only, mobile identity number.
51 For 2957 compatible operation only, eguipment serial number.
50 Moblle identity number.
51 Eguipment serial number.
52 Result field.
53 Test routine title field.
54 Test routine passed/failed field.
55 Serial poll byte as follows:-
0 = Not applicable, 1 = Not applicable,
2 = System at start of a fest seguence,
3 = System paused, waitring for run/continue,
4 = Busy, system is working, 5 = System error,
& = SRQ -~ Service reguest,
7 = RDY - Data ready, asserted with SRQ.
56 Calibration error bvte as follows:-
0 = Peak error, 1 = SAT error,
2 = 8T error, 3 = LT error,
4 = DTMP error, 5 = Data error,
& = Not applicable to AMPS, 7 = Modem error.

57 Disc error byte as follows:-

0 = Successful completion, 1 = No disc inserted,
2 = Drive not ready, 2 = Mle locked,
4 = File deleted, 5 = Disc write protected,
& = Disc fault, 7 = File number out of range,
8 = Disc fault default data (partial load data corrupted),
9 = Warning checksum fallure, 10 = Warning different system,
11 = Read access only, 12 = Warning software 1issue.
58 For normal 29570 or 2960D operation, GPIB error bvite as follows:-
0 = No errors, 1 = Invalid command,
Z2 = 8Syntax error, 3 = Out of range.
For 2957 compatible operation, cnable output of summary lines.
58 For normal 2957D or 29601 operation, I2¢ bus check as follows:-
0 = Satisfactory, >0 = Faulty.

For 2957 compatible operation, disable cutput of summary lines.
60 to 99 Oout of range.
100 to 109 2955 readings.
=108 out of range

wb,

RETurn

Function: Return from subroutine.

Token: 8A.

Format: RETURN or RET, alone.

Uge: RETURN follows COSUBR to resume the maln program seguence.
Modes: Learn only.
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RPtch {RePeaT CHannel)

Function: Repeat leop with NXTCH.

Token: aC.
Format : RPTCH or RP, alone,
Use: Sets up a loop between itself and the following NXTCH. Fach pass

of the loop causes the current veoice/traffic channel number to be
incremented by HINC. The process starts on the first veoice/traffic
channel and ends when the last volce/traffic channel has been
reached.

Bxamplie: RPTCH
TEST 23
TEST &
NXTCH (Measure recelver distortion in the first to the last
voice/traffic channels).

Modes : Learn only.

RUn

Function: Run the test seguence. See Note (4) on page 4-3-7.

Format: RUN or RU, zalone.

Modes: Immediate only.

SAve

Function: Save the current user-defined program on disc. See Note (4) on
page 4-3-7.

Format : SAVE or SA, followed by & Ll-digit file number.

Modes: Immedlate only.

SBi (number of Stop Bits Is)

Functicon: Set number of stop bits. The default number is 0.

Format: S8BT cor 8B, followed by a 1-digit number: 0 = 1, 1 = 2.
Uses: Setg the RE8-232 port.

Fxample: 8 1 (Set the RS-232 port for 2 stop bits).

Modes: Immediate only.

8Cc {(S8AT Colour Code)

Function: Set SAT colour code. The default number is 0.

Token: DE,
Formart: SCC or 8C, followed by a l-digit number:
0 = 5.87 kHz, 1 = 6.00 kHz, 2 = 6.03 kiz.
Example: SC 2 (8et the 8AT to 6.03 kHz).
Modes: Immediate and learn.
Errorgs: Syntax {(Out of range, SAT number is not 0 to 27}.

Tunction: Read SAT colour code.

Format: SCC or 8C, alone.
Uge: To pass the SAT colour code to other eguipment.
Modes: Immediate only.
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SCM (System Class Mark)

Function: Read station class mark.

Format : SCM, alone.

Use: To pass the station class mark to other eguipment.
Modes: Immediate only.

Function: Argument for PRINT or WRITE, print or write current station class
mark (hexadecimal for N-AMPS only).

Tokern: FZ.

Format : SCM, preceded by either PRINT or WRITE.

Use: PRINT sends the station class mark to the printer port;: WRITE sends
the station ¢lass mark to the screen.

Lxample: WR  4,10,8CM {Write the gtation class mark on the screen at column
4, row 10}.

Modes: Learn only.

SEgttl (S8EQuence TiTLe)

Function: Set title of user-defined test sequence.' The default getting is NO
SEQUENCE DEFINED.

Format: SEQTTL or 8E, followed by the test sequence title of up to 22
characters witfthin guotation marks. &ince the 295% character set is
used for the title, use upper case for all letters with the
exception of &, k, m, & and z.

Example: SE "MYPROG* {(The title of the test sequence ig MYPROG).

Modes: Immediate onlv.

Function: Argument for PRINT or WRITE, print or write test segquence title.
Token: FA.

Format: SEQTTL cr SE, preceded by either PRINT or WRITE.

Use: PRINT sends the title to the printer port; WRITE sends the title to
the screen.

Example: WR 3,9,8E [Write the test seguence title on the screen at columm 3,
row 9).

Modes: Learn only.

814 (System ID number)

Function: Set system identity number. The default number is {35%2.
Token: DF.

Format: SID or S8I, fellowed by a 5-diglit number within guotation marks.
Example: ST "36166" (Set the system identity number to 36166).

Modes: Immediate and learn.

Errors: Syntax (Invalid command) .

Function: Read system identity number.

Format: 3ID or 81, alone,
Use: To pass the system identity number to other equipment.
Modes: Immediate only.

SRg (Service ReQuest enable/disable)

Function: Eneble/disable service request. The default number is 0.

Format : SRO or 3R, followed by a l-digit number: 0 = disable, 1 = enable,

Use: Fnables and disables the remote service reguest functicn on the
GPIB. In RS-232 control, SRQ has to be enabled.

Modes Irmmediate only.
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STAtus

Function:
Token:
Format ;
Use:

EBxample:
Modes:
STOre
Function:
Format :
Use:

Example:
Modes:

COMMAND CODES

Argument for PRINT or WRITE,
¥D.

STATUS or STA, preceded by elther PRINT or WRITE.

PRINT zends the status (PASSED, FAILED or ERRCR) Lo fhe printer
port; WRITE sends the status to the screen.

WR 3,2,872 {(Write the status of the last test routine on the screen
at column 3, row 9.)

Learn only.

print or write test routlne status.

Store the existing 29570 or 2%60D settings. See also under RECALL.
STORE or S8ST0, followed by g 1l-digit number in the range 0 to 6.
Makes existing settings available for future recall.

STO 6 (Place existing settings in store no. 6).

Immediate only.

STPch (8TeP CHannel)

Funcition:
Token:
Format:
Use:

Example:

Modes:

STRS

Functilon:

Token:
Format:
Modeg:

Function:
Format:
Use:
Modes:

Function:
Format:
Use:
Modes:

46882-136W

Initialiization for seguence of NXTCH steps.

8B. '

STPCH cor 3TR, alone.

Inableg the current voice/traffic channel to he increased by HINC
without using & loop. STPCH sets the voice/traffic channel o the

first voice/traffic channel and aborts any RPTCH loop. Subssguent
NXTCH commands increment the volce/traffic channel by HINC but do
not loop.

STeCH

TEST 23

NXTCH

TEST 23 (Handoff to the first voice/traffic channel and then
handoff to (the first volce/traffic channel + HINC).

Learn only.

Argument for PRINT, print command string as entered under the

MISCELLANEQUS MENU in the PRINTER PORT COMMAND op tion or as below.
Fo,
STRS, immediately preceded by PRINT.

Learn only.

Enter command string for printer portg.

8TRS, followed by, within gueotation marks, the command string.
To enter the given command string for output as above.
Immediate only,

Read command string.

STRS, alcone.,

To pass the command string to other eguipment.
Trmediate only.
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SUmmary

Function:
Token:
Format :
Uge:

Example:

Modes:

Argument for PRINT or WRITE, print or write test routine summary.
EX.

SUMMARY or 8U, preceded by either PRINT or WRITE.

PRINT sends the summary to the printer port; WRITE sends the
summary to the screen.

WR 3,9,8U0 (Write the summary for the last test routine on the
screen abt column 3, row 9).

Learn only.

SYStem (SYSTEM type)

For 2857D

Function:
Format:
Example:
Modes:

For 2960D

Function:
Format:

Example:
Modes:

Function:
Format :
Use:
Modes:

Reget paramecters to default values.

SYSTEM or 5Y8, followed by, within guotation marks, 20C.
gv3 "20" {(Reset the parameters).

Immediate only.

Set system type.

SYSTEM or 3YS, followed by, within queotation marks, a 2-digiz
number: 10 = NMT, 20 = AMPS, 30 = TACS, 50 = Band IIT.

SYS "20" (Set the system Lo AMPS).

Immediate only.

Read systiem type setting.

SYSTEM or S§YS, alone.

To pass the gystem Lype sefiing To other eguipment.
Immediate cnly.

™Ch (Traffic CHannel)

Function:
Token:
Format :
Example:
Modesg:
Errors:

TDMA

Function:

Token:

Formabl:

Example:
Modes:

Function:
Format :
Use:
Modes:

4-3-30

Set default current voice/traffic channel. Identical to VCh.

0.
VCH or VC, followed by a 4-digit number.
VC 100 (Set the default current volce/traific channel teo 100).

Immediate and learn.
Syntax (Qut of range, voice/traffic channel number is not within
minimum and maximum) . :

Set TDMA channel in forward gsignalling to FACCE or SACCH for
physical laver controel messages which can be sent on the FACCH or
SACCEH.

D7.

ToMA, followed by a 1-digit number:

0 = FACCH, 1 = SACCH.

TDMA 0 (8et the TDMA channel to FACCH).

Immediate and learn.

Read TDMA channel.

TDMA, alone.

To pass the TDMA channel to other egquipment.
Immediate only.
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TEST

Function:
Token:
Format:

Example:
Modes
Errors:

TIMe

Function:
Token:
Format:
Modes

Function:
Formab:

Dxample:
Modes:

Function:
Format :
Use:
Modes

TITle

Function:
Token:
Format :
Use:

Example:

Modes:

COMMAND CODES

Execute the following test routine.

80.

TEST or TE, followed by 2-digit test routine number in the ranges 1
te 9 and 20 te 28.

TE 28 (Measure Cransmitter power).
Learn only.
Syntax.

Argument for PRINT, print current time.
FD.
TIME or TIM,

Learn only.

immediately preceded by PRINT.

Set current time.

TIME or TIM, immediately followed by “hh:mm:se” where hh is hours, mm
is minutes and ss ig seconds.

TIM “10:15:35"

Immediate only.

Read current time.

TIME or TTM, alone.

To pass the current time to other eguipment.
Tmmediate only.

Argument for PRINT or WRITE, print or write test routline title.

FB.

TITLE or TI?, preceded by either PRINT or WRITHE.

PRINT sends the title to the printer port; WRITE gends the title to
the gcreen.
WR 3,9,TIT
row 9).
Learn only.

{(Write the test routine title on the screen at column 3,

TSi (Test Segquence Isg)

Function:
Format :

Example:
Modes:

Select current test seguence.

TSI or TS, followed by a 1-digit number:

0 = Brief testing, 1 = Comprehensive testing,
2 = Call processing only, 3 = Call and RF testing,

4 = User-defined.

TS 4 {(Select the user-defined test sequence).
ITmmediate only.

UPT {(User Port Input)

Function:
Format :
Use:
Modes:

A6882-135W

Read parallel control port user input lines.

UPT alone.

Reads the user input lines on the PARALLEL CONTROL PORT connector.
Immediate only.
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UPC {(User Port Output)

Function:
Format:

Uge:
Example:
Modes:
USer

Function:

Format:
Use:

Modes:

VvCh (Voice

Function:
Token:
Format:
Example:
Modeg:
BErrors:
VvDigital

Function:

Format:
Modes:

VMother
Function:

Format:
Modes:

VPers
Function:

Format:
Modes:
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Set user parallel control port user output lines.

UPO followed by a 3-digit decimal number (range 00 to 255) or #H
and a Z-digit hexadecimal number {range { to FF).

Sets the user output lines on the PARALLEL CONTROL PORT connector
to the specified number.

UPC 15 or UPQO #HF {Set the user output lines to decimal 15
1131y .

Immediate only.

(binary

to define & subroutine. The 2957D or 2860D cannoct
then respond to immediate mode commands until END ls received.
Whenever DEF is executed, the subroutine ig also executed. Each
internal test saguence is thus subject to modification by the user.
It is necessary to conclude each subroutine with RETURN (so that
the 29570 oy 2960D resumes the test seguence) and then END. For a
user-defined test seguence, see LEARN. Either a test seguence or a
subroutine can be defined, not both in memory together.

USER or US, alone.

Has to precede the firgt command in a user-defined subroutine in
order to enter the learn mode.

Immediate only.

Enter user mode

CHannel)

Set default current voice/traffic channel. Identical te TCh.
90.

VCH or VC, followed by a 4-digit number.

VC 100 (Set the default current veoice/traffic channel to 100).

Immediate and learn.
gyntax {(Out of range,
minimum and maximumn) .

voice/traffic channel number ilg¢ not within

Read the version number {(and any qualifyving letter} of the software
on the digital and RF tray.
VDIGITAL or VD, alone.

Immediate only.

Read the version number (and any gualifving letter) of the mother
gsoftware on the system controller board.
VMOTHER or VM, alone.

Immediate only.

Read the version number (and any gualifying letter) of the
persconality software on the system controller board.
VPERS or VP, alone.

Immediate cnly.
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VR (Variable Read)

Function:
Tokern:
Format :

Use:
Modes:

Read contents of a register.

AR,

VR, followed by the register number.

The register numbers are as follows:-

0 to 1% for gixteen 8-bit registers or

16 to 23 for eight 16-bit registers

(128 bits in total for ¢ te 233,

24 for the 16-bit flag register,

25 for the i6-bit fallure counter,

26 for the 16-bit system configuration word register.
To pass the contents of the a register to other equipment.
Immediate and learn.

VW (Variable Write)

function:
Token:
Format ;

Modes:
WALt

Function:
Token:
IFormat:
Use:
Example:
Modeg:
Errors:

WRite
Function:

Token:
Formats:

Uses:

Examples

46882-135W

Write the contents of the flag regigster to another register.
BO.

VW, followed by a reglster number.

The register numbers are as follows:-

0 to 1% for gsixteen 8-bit reglsters or

16 to 23 for eight 16-bit registers

{128 bits in total for 0 to 23},

24 for the 16-bit flag register,

25 fer the 16-bit failure counter,

26 for the 16-bit svstem configuration word register.
Immediate and learn.

Walt for n milliseconds.

acC.

WAIT or WA, followed by a 5-digit number in the range 0 to 65535,
Suspends program operation for up to 65.535 seconds.

WA 100CG0 {Buspend program operation for 10.000 seconds).
Learn only.
Svntax.

Argument for WRITE, write to the 2955 screen.
84.

WRITE or WR, followed by 2-digit
megsage within guotation marks.
WRITE cr WR, followed by 2-digit

command code.

x and y co-ordinates and then a

x and v co-ordinates and then a

Writes Lo the screen at row x (0 to 31), columm v (0 to 3%9). The
top left of the mscreen is 0,0.
WRITE 3,9, "WARNING" {(Write WARNING on screen at column 3, row 9).

WRITE 2, 9,RESULT
column 3, row 9).
Immediate and learn
{wherr a command code
Syntax.

(Write a measurement result on the screen at

(when guotation marks are used) or learn only
used} .

18
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code
B1

BRi
BUffer
CCH

CCi
CHR

CLear
COMmand
CONtinue
CRTS

csl

DATe

DCa
DEfault
DF1
DIsable

DSCe

Dgi

DTmf
DvCC
ECho
ENAble
END
ESn
Froc/Fvc
Gosub

HEXS

4-3-34

TABLE 4-3-2 COMMAND CODES

Print contents of flag
register
Set buret indicator field
Read burst indicator field
Set baud rate for RS-232 port
Print printer array buffer
Set current control channel
Set default control channel
Print gingle character which
hag ACII code egual te first
8 bits in flag register
Clear printer array buffer
Control 2955 directly in CRTS
mode
Continue after pause
Change to CRTS mode
Enable/disable continuous
gumnary lines
Print current date
Set current date
Read current date
Set digital colour code
Read digital colour code
Load default parameter data,
execute any ugser-defined
subroutine
Set display format
Disable printing
Set DSAT colour code
Read DSAT colour code
Set disc step rate
Enable/disable DITMI test
Read DIMF test getting
Set DVCC
Read DVCC
Enable/disable RS-232 echo
Enable printing
End of program or
user-defined subroutine,
return to immediate mode
Read eguipment serial number
Print or write ISN
Set first volce/traffic
channel
Call subroutine at given
label
Print contents of flag
register as Z-digit
hexadecimal number

BB
Lé

96

E3
8T

DD R DO B

fiay

e

| A i S AN = 2

=S S N R S T S R S o N o

e

bData Modes
format
- 1
1 digit I&L
1 digit I& L
4 digits I &L
4 digits I &L
- L
- L
Text I &L
- I
- I
1 digit I
- i
“dd/mm /vy Yy " I
- i
1 digit T &L
I
- I &L
1 digit I &L
- L
1 digit I &L
- I
1 digit I
1 digit &L
- T
3 digits T & L
T
1 digic 1
- L
B T
- L
4 digits I &L
3 digits L
L
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Command
code

HI

Hlnc
Indicator
JRC

JBS

JEq

JGE

JOT

JLE

JLT

JNe

JOA
JOoD
JOE
JOF
JON

JOP
JOW

JUmMp
Key

Label

LEarn
Lilne

LOAG
LoCal

LPi

46882-135W

EnablE/disable hook flash
A test
Read hook flash test setting
Set handofif increment
Print or write test status
indicator
designated
bit is clear
designated
bit is set
Jump Lo label if value is
ebual to contents of flag
register
Jump Lo label if wvalue is
gieater than or egual to
cbntents of flag register
Jump Lo label if value is
Yreater than contents of
flag register
Jump to label if value is
lkss than or ecual to
cbntents of flag register
Jump to label if value is
lets than contents of flag
register
Jump bo label if valus is not
ehual to contents of flag
register
channel is
analog
channel is
digital
Cest error
test faillure
channel ig
narrowband
test pass
channel is
wideband
Jump to label unconditionally
Wait for keypress an store
value in flag reglister
Marker for position in
program

Jump Lo label if

Jump Lo label if

Jump to label if

Jump Lo label 1f
label on
label on
label if

Jump to
Jump to
Jump to

label on
label if

Jump Lo
Jump to

Enter learn node
Print. first line of printer
array buffer
from digc
control modse from
RS~232
Set data length and parity of
serial port

Load a file
Go Lo local

24

AL

Ab

A

AC

Al

AL

AT

AB

AS

A2

A3

Al

AR
86

¥

85

E4

Syntax
form

%]

i

[\

e

COMMAND CODES

digits

digits

digits

digits

digits

digits

digits

digits

1 digit

E.i

o =

[
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Command
code

LTe/Lve

MC

Min

My

NExt
NFI

NOrmal
NXtch

ocC

oV

PAGe

PARameter

PAaUge

PET

BM1
POT

POM

PPi
PRINt

PRO

4-3-36

Set last volce/traffic
channel
Move constant into a register
Set mobile ldentity number
Read MIN
Print or write MIN
Move variable from one
register to anocther
Next pass of repeat loop
Set number format
Read number format setting
Go to normal 28955 mode
Next channel or next RPTCH
loop
Do arithmetic operation on
constant and contents of
flag register
Do arithmetic operation on
contents of a register and
contents of flag register
Print 63 lineg of printer
array buffer
Set test routine parameters
end of current test
routine
Peek I/0 port and place
contents in flag register
Read I/0 port

Pause at

Peek memory and
contents in
Read memory

place
flag register

Set pausge mode

Poke I1/0 port with data

Poke memory with data

Select printer port
Print to current printer port

8et criteria for printing

result of test routine

8D

B3

B4

E&
B1

9D

A0

I L I V2

Bud ped B R U7

[

i

B

4 digits
2 & b digits
Number

2 & 2 digits

1 digit

[

& 5 digits

& 2 digits

[

bo o

& 1 digits
text

o]

y3 decimal
jor 2

) hexadecimal
ydigits

15 decimal
jor 4
Yhexadecimal
ydigits

1 digit

3 decimal or
2 hexadecimal
& 3 decimal or
2 hexadecimal
digits

5 decimal or

4 hexadecimal
& 3 decimal or
2 hexadecimal
digits

1 digit

2 & 2 digits

& text/code

=

—
=2
t"‘i

1
e
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RECall
REPeat
RESult
RETurn
R2tch
Rin
SAve

SRi
s5Cc

SUmmary
SYSLCem
TCh
TDMA
TEst

TIMe

TIiTle

T8
Uzl

46882-135W

Select printer terminator
Clear RS5-232 or CPIB buffer
Reguest a reading
Recall settings
Repeal a loop
Print or write tesgt routine
regult
Return from subroutine
Repeat loop with NXTCH
Run test seguence
Save current user-defined
program on disc
Set number of stop bits
Set SAT colour code
Read SAT colour code
Read SCM
Print or write SCM
Set title of user-defined
test seguence
Print or write test geguence
title
Setr gystem identity number
Read system identity number
Enable/disable service
reguest
Print or write test routine
status
Store sgettling
Initialization for seguence
of NXTCH steps
Print command string as
entered in the PRINTER PORT
COMMAND option or as below
Eanter command string for
printer port
Read command string for
printer port
Print or write test routine
SUMmMary
Reset parameters to default
values
Set current voice/traffic
channel
Set TDMA chammel
Read TDMA channel
Execute following test
routine
Print current time
Set current time
Read current time
Print or write current test
routine title
Select test seguence
Read parallel control port
user input lines

Token

58

87
FC

8A
8C

90
o7

80
FD

Syntax
form

i

et BN

Bl Oy B

COMMAND CODES

digits
digit
digits

digit
digit
digit

digits

digit

digit

digitse

digits

digits
digit

digits

ot bed od fed ] [ T v e

sd

b b
&
[l

L

L""l

2]

—
gr
ot

gl

=

[ = oH e

]
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COMMAND CODES

Command
code

USer
VCh

VDhigital

VMother

VPers

VR

I &L
VW

wait
WRite

4-3-38

Set parallel control port
user output lines

Enter user mode
Set current volce/traffic
channel
Read versilion of software on
digital and KF tray
Read version of mothexr
software on system controller
board
Read version of pergonality
software on system controller
board
Read contents of flag
register

Write variable to flag
register

Walt for n milliseconds

Write to 2855 gscreen at x, v

Token Syntax

90

AL

B0
ac
84

form

W BB

Data Modes

format

3 decimal or I

7 hexadecimal

digit

- I

4 digits T & L

- I

- I

- T

2 digits

2 digits I &L

5 digits L

2 & 2 digits

& text/code T & L
46882-135W



TEST ROUTINE NO.

Chapter 4-4

TEST ROUTINE PARAMETERS

1 - TRANSMITTER RF POWER

Parameters 1,

Parameter Setting Entry
1 RV & ME 0 {303xxxx00)
UL & LL or 1 (soooexx0l1)
2 RV or UL 10 mW to 100 W,
16 to 44 dBm,
~-20 to 14 dBW
3 ME 0 vo 100%,
0 to 30 4B
Me or LL 10 mW to 100 W,

TEST ROUTINE NO.

Parameters 1,

Parameter

RV & ME

UL & LL

RV & ME (CC)
Cellular radio
PMR

2 RV or UL

(Not applicable
to RV & ME (CC))

3 ME

ME or LL

46882-135W

10 to 44 dBm,
-20 to 14 4BW

2 - TRANSMITTER RF FREQUENCY

Entry

a + b where

a = 0 {>ooooee )
or 1 {xowwwwx (1)
or 3 (w1 1)

b =0 O S o ed)
or 128 {1xxmxmxxx)

0 to 100%,
0 to 1000 ppm
0 to 1000 MHz

Z and 3 can be sclected from the following:-

2 and 3 can be selected from the following:-

Analog except N-AMPS
narrowband: 2.2 kHz
N-AMPS narrowband:
0.9 kHz

D-AMPS digital:

200 Hz

4-4-1



TEST ROUTINE PARAMETERS

TEST ROUTINE NO.

3

- TRANSMITTER DISTORTION,

TRANSMITTER SINAD,

TRANSMITTER S/N OR TRANSMITTER RESIDUAL NOISE

This test routine is not applicable to D-BMPS digital channels.

Parameter 3
following: -

TEST ROUTIMNE NO. 4

18 not used.

SINAD
8/N
Regidual noise
15 kHz LP filter
0.3 o 3.4 kHz filter
300 Hz LP filter

(for noise only}

(titled DISTORTICN)

Digstortion UL
SINAD or S/N LL
Residual noise UL

Not used
Modulation for distortion,
SINAD or S8/N

Parameters 1,

2 and 4 can be ge

Entry

2 + b where

a = 0 {xx00xx00)
or 16 {xx0ixx00)
or 19 {xx0lxx11l}
or 32 {xxx10xx00}
or 48 {xxllixx00}

b = 0 {0000
or 4  {xxxx0ixx)
or 8 {xxxxlOxx)
0 to 30%

0 to 50 dB

100 Hz teo 25 kHz,
1 te 70%,

0.1 to 10 rad

100 Hz Lo 25 kHz,
1 to 70%,
0.1 to 10 rad

- TRANSMITTER MODULATION LIMITING

lected from the

Except N-AMPS
narrowpand: 8.0 kHz
N-AMPS

narrowband: 3.0 kiz

Thig test routine ig not applicable to D-AMPS digital channels.

Parameters

4-4-2

2,

Not used

Ut {maximum deviation)

Overload factor

Modulation (same units
as parameter 2)

100 Hz to 25 kHz,
1 to 70%,
0.1 to 10 rad

100 Hz to 25 kHz,

i to 70%,
0.1 to 10 rad

3 and 4 can be selected from the following:~

Except N-AMPS
narrowband:12 kilz
N-AMPS
narrowband: 5.0 kiz

20 dB

Except N-AMPS

narrowpand: 8.0 kHz
N-AMPE
narrowpband: 3.0 kHz

46882-135W



TEST ROUTINE PARAMETERS

TEST ROUTINE NO. 5 - TRANSMITTER MODULATION COMPRESSION

This test routine ig not applicable to D-AMPS digiral channels.

Parameters 1, Z,
Parameter Setting
1 RV & ME
UL & LL
2 RV or UL
3 ME
ME or LL
4 Modulation

3 and 4 can be selected from the following:-

Entry Default
¢ {xoxx00) G
or 1 {xxoooxDl)
0 to 10 2
0 to 100% 10%
0 to 10
100 Hz to 25 kHz, Except N-AMPS
1 to 70%, narrowband: 2.9 kHz
0.1 to 10 rad N-AMPS
narrowband: 1.5 kHz

TEST ROUTINE NO. 6 - RECEIVER

AF DISTORTION,

RECEIVER SINAD OR RECEIVER S/N

Thig test routine ig not applicable to D-AMPS digital channels.
Parameters 1, 2, 3 and 4 can be selected from the following:-
Parameter Setting Entry Default
1 a + b+ c whnere 31
Distortion a = 0 (zx00xx03)
SINAD or 16 (xx0ixx00)
SINAD (titled DISTORTION! or 1% (xx0lxxll) (= 19
3/N or 32 (xx10xx00)
1% kHz LP filter o= 0 (xxeeflxx)
0.3 to 3.4 kHz filter or 4 {xxxx0lxx)
Fsophometric filter or 12 (xxxxlixx) + 12
Use parameters as defined < = 0 {0 Oxxooexx) +0)
here for SINAD or S/N
Use parameters of test 7 ¢ o= BO (10x0000x)
for SINAD or S/N
Use parameters of test 7 o= CO {1lxxooo)
for SINAD or S/N except
RF level which is set to -118 dBm
2 Digtortion UL 0 rto 30%
SINAD or S/N LL 0 to 50 dB 26 4B
3 RF level 0.023 to 22 uv,
-140 to -80 d&Bm ~-80 4dBm
& Modulation 100 Hz to 25 kHz, Except N-AMPS

46882-135W

1 te 70%, narrowpand: 8.0 kHz
0.1 to 10 rad N-AMPS
narrowpand: 3.0 kHz
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TEST ROUTINE PARAMETERS

TEST ROUTINE NO. 7 - RECEIVER SENSITIVITY

This test routine is not applicable to D-AMPS digital channels,
Parameters 1, 2, 3 and 4 can be selected from the following:-

Parameter Setting Entry Default
1 15 k#Hz LP filter 0 {xxxx00xx)
0.3 to 3.4 kHz filter or 4 {xx=x0lxx)
Psophometric filter or 12 (xxwxllzx) 12
2 RF level UL 0.023 to 22 uv, ~116 dBm
~140 to -80 dBm
3 SINAD 0 te 50 4B 12 ds
4 Modulation 100 Hz to 25 kHz, Except N-AMPS
1 to 70%, narrowband: 8.0 kliz
0.1 to 10 rad N-~AMPS

narrowband: 3.0 kHz

TEST ROUTINE NO. 8 - RECEIVER DEMODULATION EXPANSION

This test routine is not applicable to D-AMPS digital channels.
Parameters 1, 2, 3 and 4 can be selected from the following: -

Parameter Setting Entry Pefault
1 RV & ME 4] {2 00) O
UL & LI or 1 {xooxxx01)
2 RV or UL 0 to 10 2
3 ME 0 to 100% 10%
ME or LL 0 te 10
4 Modulation 100 Hz to 25 kHz, Except N-AMPS
1 to 70%, narrowband: 2.% kHz
0.1 to 10 rad N-AMPS
narrowband: 1.5 kHz
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TEST ROUTINE PARAMETERS

TEST ROUTINE NO. 9 - DC POWER CONSUMPTION

rParamerers 1, 2 and 3 can be selected from the following:-

Parameter Setting é;;;; ——————————— 5;;;;;;

L RV &ME 0 (ooowx00)
UL & LL or 1 (xxxxxx01l) 1

> RV or UL 100 mi to 200 W 100 W

s v 0 to 1008

ME or LI, 100 mW to 200 W 200 mW

TEST ROUTINE NO. 20 - REGISTRATION OF MOBILE ON CONTROL CHANNEL

Parameter 1 can be gelected from the following:-

Parameter Setting Entry Default
1 RF level:

~80 dBm 0 {xaxxxx00)

~-60 dBm or 1 {xxxxxx01l)

~40 dBm (except D-AMPS) or

~50 dBm {D~-AMPS) or 2 {xxxxxxlx) 2

46882-135W 4-4-5



TEST ROUTINE PARAMETERS

TEST ROUTINE NO.

21 - CALL FROM CELL TO MOBILE

Parameters 1 and 2 can be selected from the following:-

4-4-6

Set control port user ouitput 4 to

request mobile to answer call and
reset to (0 when call is answered

RF level:
-80 diBm
-60 dBm
~40 dBm
-50 dBm

{except D-AMFS) or
{D-EMPS)

Initial veice/traffic channel:

N-AMPS

As under SYSTEM

CONFIGURATION word

NARROW channel
BELOW channel
ABOVE channel
WIDE channel

D-AMPS

Ag under SYSTEM

CONFIGURATION word

DIGITAL 1 + 4
DIGITAL: 2 + 5
DIGITAL 3 + ©
ANALOG channel

Time allgnment (in half symbols from
45 to 60.5)

a + b + ¢ where

a = 0 { xxx Oxsexx)
or 16 (oo dbovod
k=0 {xxxxxx00)
or 1 {xxxxxx01)
or 2 ({XHHXXNAX)
¢ = 0 (000xxs)
or 32 {20 L)
or 64 {1 0xRRRR)
or 96 {(®xLIxxxxx])
or 128 (100xxxxx)

c = 0 { 00 0xxoe)
or 32 {x0Ixxxx)
or 64 {x1 O )
or 96 {x 3 I

)
or 128 {100xzxxx}

Default

18

+ 2
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TEST ROUTINE NO. 22 - CALL FROM MOBILE TO CELL

Parameters I and 2 can be selected from the

Parameter

Betting

Set control port ugser output 2 to
instruct mobile to make a call
and resget to 0 when call is made

RF level:

~80
~60

dsm
dBm
~40 dBm {except D-AMPS}
~-50 dBm (D-AMPS)
Tnitial voice/traffic channel:
N-AMPS
As

or

under SYSTEM
CONFIGURATION word
NARROW channel
BELOW channel
ABOVE channel
WIDE channel
D-AMPS
As under SYSTEM
CONFPIGURATION word
DIGITAL 1 + 4
DIGITAL 2 + 5
DIGITAL 3 + 6
ANALOG channel

alignment {in half symbols from
45 to £0.5)

46882-135W

TEST ROUTINE PARAMETERS

following: -~

Entry

a + b + ¢ where

a = @ {axxlxesx)
or 16 (Bl d b ey
b= 0 {Xroxxx00)
or 1 {Xroexxx01)
or 2 (o0 ix)
c = 0 { 00 0zxest)
or 32 {x 01 xxxeex)
or 64 { %1 0xxoenx)
or 96 {x1Irxxxx)
or 128 (100xxxxxx)
c = 0 {00 0xmxxx)
or 32 (%0 lxxxxx)
or 64 {x1 Oxxxmx}
or S¢6 {321 1xxx}
or 128 {100xxxxx)
0 to 31
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TEST ROUTINE PARAMETERS

TEST ROUTINE NO. 23 - HANDOFF FROM CURRENT T0 CHOSEN VOICE/TRAFFIC CHANNEL

Parameters 1 and 2 can be selected from the following: -

Parameter

1

4-4-8

b where
O

Setting
a +
No change in SCC, DECC or DVCC at a =
handoff
Increment SCC, DSCC or DVCC on each
handoff (omitting O Ffor DVCC) or 1
Handeff voice/traffic channel:
N-AMPS
As under SYSTEM
CONFIGURATION word b =0
NARROW channel or 32
BELOW channel or 64
ABOVE channel or 96
Rotate channel type,
provided handoff is to
a different channel
number {with any bits
5 and 6) or 128
D-AMPS
Ag under SYESTEM
CONFIGURATION word =0
DIGITAL 1 + 4 or 32
DIGITAL 2 + 5 or 64
DIGITAL 3 + 6 or 96
Time alignment {in haif gymbols from
45 to 60.5) 0 to 31

(2t Oxxse)

(xoooaxxl)

{00 0x0xx
{220 1a0oexx
{x1 Oxexx
(] Lxsexmx

)
)
)
)

{100xxxxx)

D0 Omxarx
KO Ly}
%1 Osxasx)
®1lxmxxx)

e, ey,
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TEST ROUTINE PARAMETERS

TEST RCOUTINE NO. 24 - AUTOMATIC HANDOFFS FROM FIRST TO LAST VOICE/TRAFFIC

CHANNELS

Parameters 1 and 2 can be selected from the following: -

Parameter

46882-135W

Setting

No change 1in 8CC, DSCC or DVCC at
handoif
Increment SCC, DSCC or DVCC on each
handeoff {(cmitting 0 for DWVCC)
Handoff voice/tratfic chnannel:
N-AMPS
Ag under SYSTEM
CONFIGURATION word
NARROW channel
BELOW channel
ABOVE channel
Rotate channel tyvpe,

provided handoff 1s to

a different channel
number (with any bits
5 and &)
D-AMPS

As under SYSTEM
CONFIGURATION word

DIGITAL 1 + 4

DIGITAL 2 + 5

DIGITAL 3 + &

Time alignment (in half symbols from
4% to 60.5)

Entry

a + b where

a = 0 (e Oxxxx)
or 1 (amxxxxl)
b =0 (00 Oroooo)
or 32 {0 Lzooex)
or 64 (xI10xxxxx)
or 96 (sl ixeoxsr)
or 128 (100xxxxx)

b = 0 (00 0xxxxx)
or 32 (0T sexxx)
or 64 (=1 Oz
or 96  (x11xxxxx)
0 to 31
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TEST ROUTINE PARAMETERS

TEST ROUTINE NO. 25 - SAT, DSAT OR DVCC TRANSPONDING

The parameters are not applicable to D-AMPS digital channels. Parameters
1 and 2 can pe selected from the following:-

Parameter Setting Entry befault

1 Transponding only 0 {xxxxxx00)
Trangponding and deviation or 1 (xxxxxx01)} 1
Transponding and frequency

(except N-AMPS narrowband) or 2 (xxxxxx10)
2 Deviation or frequency MRH Value in % or Hz 20%

When 2 has been selected for parameter 1, the freguency ME is 10 Hz in

internal seguences.

TEST ROUTINE NO. 26 - CLEARING DOWN FROM CELL

No parameters can be selected.

TEST ROUTINE NO., 27 - CLEARING DOWN FROM MOBILE

Parameter 1 can be gelected from the following:-

Parameter Setting Entry
i 0 {3 Qs )

Set control port user output 3 Lo
reguest mcobile to clear down and
reset to 0 when call is cleared or 16 {xxxIXXXX)

4-4-10
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TEST ROUTINE PARAMETERS

TEST ROUTINE NO. 28 - TRANSMITTER RF POWER

There are different power levels and classes (assuming an antenna gain of
1.5 dB with respect to a half-wave dipole) as follows:-

Power level Class I Class II Class IXI Class IV

i
i
i
i
i
i

0 2.82 W 1.12 W 447 miW 447 W
1 .12 W 1.12 W 447 mi 447 wwW
2 447 mwW 447 oW 447 mwW 447 mwW
3 178 mW 178 mw 178 mwW 178 mw
4 0.8 mWw  T70.8 mW 0.8 mwW 70.8 mW
5 28.2 mW 28,2 mW 28.2 mw 28.2 mW
& 112 mWw  11.2 W 11.2 mw 11.2 m
7 447 mW 4,47 mW 4.47 mW 4.47
8 4.47 mW 4,47 W 4,47 mw 1.78 mw
g 4,47 mW  4.47 mW 4.47 mwW 708 uw
: 4

.47 mW 4,47 mw 28.2 uw

scuM Oxx00 Oxx01 Oxx10 Oxsell

Parameters 1 2o 3 can be selected from the following:-

Parameter Setting Entry Default
1 a + b where 15
Power level 0 a = O {3xx0000)
Power level 1 or 1 {30001
Power level 2 or 2 {xxxx(010)
Power level 3 or 3 {xxx0011)
Power level 4 or 4 {xxxx0100)
Power level b or 5 {xmex0101)
Power level 6 or 6 {xxxx0110)
Power level 7 or 7 {xxoemx(0111)
Power level 8 } D-AMPS or 8 ({xxxx1000)}
Powar level 9 }DIGITAL or 9 {xxxx1001)
power level 10 J only or 10 {xxxx1010)
Test all power levels or 1% {sxxxl111} {= 15
Unitg: W b o= 0 {xx00coexy  + 0)
Unita: dBW or 16 (xx0lxxxx)
Units: dBm or 32 (xxi0xxxx)
2 UL Value and dB or % 2 4B
3 Li Value and dB or % -4 dR
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TEST ROUTINE PARAMETERS

TEST ROUTINE NO. 29 FOR ANALOG CHANNELS - DATA PERFORMANCE (BER)

This test routine is not applicable te N-AMPS narrowband channels.
Parameters 2 and 3 can be sclected from the following:-

Parameter

Delay with SAT on between
sending Audit Orders:

None
500 ms
Ll

R¥ generator level

Entry
0 (xR0}
or 1 (xxxxorwxl)

0 teo 100%

TEST ROUTINE NO. 29 FOR DIGLITAL CHANNELS - BER REPORT

Parameters 2, 3, 4 and 5 can be selected from the following:-
Parameter Setting Entry Default
1 Not used 0
2 Number of intreoduced bit
errors per time slot 0§ to 40 0
3 RF generator level = 120 to ~-50 dBm ~60 dBm
4 BER report UL 0 to 7 0
5 BER report LL 0 to 7 0
For the appropriate values, see the table on page 3I-1-55.
TEST ROUTINE NO. 30 - DTMF TONES
Parameter 1 can be selected from the following:-
Parameter Setting Entry befault
1 Disable printing of summary line and
scrolling in summary display
when test routine is disabled 0 (xxxxxxx0) 0
Erable printing of summary line and
gorolling in summary digsplay
when test routine 1s disgabled or I {xxxxxxxl)
4-4-12 46882-135W



TEST ROUTINE PARAMETERS

TEST ROUTINE NO. 31 - HOOK FLASH

Parameter 1 can be selected from the following:-

Parameter Setting Entry Default
1 Disable printing of summary line and

scrolling in summary display

when test routine is disabled o (xxxsexxx() 0

Enable printing of summary line and
scrolling Iin summary display
when test routine is disabled or 1 [xxxxaxsl)

TEST ROUTINE NO. 32 - DATA DEVIATION

Thig test routine is not applicable to N-AMPS narrowband channels or
D-2MPS digital channels. Parameter 2 can be selected from the following:-

Parameter Setting Entry Default
i Not used G
2 ME to 100%, 10%

0 to 8 kHz

TEST ROUTINE NO. 33 - ST DEVIATION

This test routine 1s not applicable to N-AMPS narrowpand channels or
D-AMPS digital channels, It is not used in built-in test seguence but is
availabhle for user-defined test seguences.

Parameter 2 can be selected from the following:-

Parameter Setting Entry PDefault

1 Not used 0
2 ME 0 te 100%, 10%
0 to 8 kHz
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TEST ROUTINE PARAMETERS

TEST ROUTINE NC. 34 - ST DURATION

This test routine is not applicable toe N-AMPS narrowband channels or
D-AMPS digital channels. It is not used in buil:t-in fest seguence but is
available for user-defined test segquences.

Paramebter 2 can be selected from the feollowing:-

Parameter Setting Entry Default
1 Not used 0
2 ME 0 to 1L00%, 10%

0 to 8 kiz

TEST ROUTINE NO. 35 - RMS VECTOR ERROR,

BURST ENVELOPE

FIRST 10 SYMBOLS, ORIGIN OFFSET OR

This test routine ls applicable only to D-AMPS digital channels.
Parameters 1 and 2 can be selected from the following:-

Parameter Setting Entry Default
1 RMS vector arror 0 (Rxxxxx00) G
First 10 gymbels {over 10 bursts) or 1 [(zoocoox0l)
Origin offset or 2 [(xmxxxxx10)
Burat envelope or 3 [oeaxll)
2 RMS vector error UL 0 to 40% or 0.4 12.5%
First 10 symbols UL 0 to 40% or 0.4
Origin offszet UL =50 to -10 4R

When 1 has been gelected for parameter 1,
in internal test segquences.

the first 10 symbols UL ils 25%

When 2 has been selected for parameter 1, the origin offset UL 1s -20 dB

in internal test seguences.

4-4-14
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TEST ROUTINE PARAMETERS

TEST ROUTINE NO. 36 - DIGITAL RF SENSITIVITY (BER)

Thig test routine is applicable only to D-AMPS digital channels.
Parameters 1, 2 and 3 can be selected from the folilowing:-

Parameter Setting Entry Default
a + b + ¢ where 0
1 Pause for manual seb-up
(vimeout &0 =) a = 0 (ooowxx() (= O
No pauge or 1 {xrwosr=xl}
Static/clear signal b o= 0 (soooxOxy + 0
2-ray equal-amplitude non-faded
signal, 1 symbol delay or 2 {XHHHHXH LK}
Digital 1 + 4 c 0 (x00xxxxx} + 0)
Digital 1 + 4 or 32 (x01xorxxx)
Digital 2 + 5 or 64 {xX10xxxxx)
Digital 3 + 6 oY 96 {(XI11xxxxx)}
2 UL 0 vo 40% %
3 RF generator level ~120 to -50 dBm ~-110 dBm

TEST ROUTINE NO. 37 - DIGITAL SPEECHE LOOPBACK QUALITY

This test routine is applicable cnly to D-AMPS digital channels.
Parameter 1 can be selected from the following:-

Parameter Setting Entry Default
1 20 s timeout 0 (wxsox0) O
5 s timeout or 1 (zoooxl)
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TEST ROUTINE PARAMETERS

TEST ROUTINE NO. 38 -~ DIGITAL RSSI

4-4-16

Thisg test
Parameters 1,

For the appropriate values,

2, 3, 4 and b can be gelected from the following:-

Setting

Report on current traffic channel
Report on channel in parameter 2

Channel number for RSSI report

RF level for RS8S8I channel

Reported REST UL

RIF level for current traffic
channel 1f not the RSSI channel

Setting

0 (xxxxsxx0}
or 1 (ooouxsxl)

-i20 to -50 dBm for

2955 A/B/R

{(-80 dPm) for 2985 if
RESI channel is not

the current channel

-120 to -50 d&Bm

sec the table on page 3-1-55.

routine is applicable only toc D-AMPS digital channels.

-180 dBm
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Chapter 4-5
BUILT-IN TEST SEQUENCE PROGRAMS

INTRODUCTION
The built-in test seguences for D-AMPS are listed below in detaill so that
they can be used as programming examples. Sections can be abstracted and used

in user-defined test seguences.

Common subroutines 0 te 3, 25, 40, 50 to 52, 60 to 63, 95 and 87 to 99
are given after the four test seguences.

CALL PROCESSING ONLY SEQUENCE

GOSUB 40 Put up heading and prepare buffer

PRINT 3,1, "CALL PROCESSING ONLY"

GOSUB 50 Common registration and ocutput buffer

GOSUB 60 Common test routines

TEST 24 Automatic handoffs from first to last
voice/traffic channels

JUME 99 Common exit

CALL AND RF TESTING SEQUENCE (D-AMPS ONLY)

GOSUR 40 Fut up heading and prepare buffer
PRINT 3,1, "CALL AND RF TESTING®

GOSUR 50 Common registration and ocutput buffer
GOSUB 60 Common test routines

GOSUB 1 Print one blank iine

PRINT "HANDOFT/CHANNEL<Y sgpaces>TX POWER PL 0<10 spaces:>
T¥ FREQ<8 gpaces>8AT DEV/RMS VECTORT

PRINT ¥ oo e e e <7 BPACEE S e <10 spaces:>
——————— <8 SPACEGH - s e B

Gosus 1 Print one blank line

RPTCH First to last volcel/traffic channel

PRINT CLEAR Clear buffer

PRINT DISABLE

TEST 23 Handeff from current to chosen
voice/traffic channel

JOP 30 Skip i1f passed

PRINT ENABLE
PRINT "*#%% HANDOFF FAILED *%*1

JUMP S99 Common exit

LABEL 30

PRINT O, 0,RESULT

PAR 28,1,0 Transmitter RF power paramaters
TEST 28 Transmitter RF power, level O

PRINT 20,0, IND

PRINT 22,0,RESULT

TEST 2 Transmitter RF frequency
BRINT 40,0, IND

PRINT 42,0, RESULT
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BUILT-IN TEST SEQUENCE PROGRAMS

JOD 66

TEST 25

PRINT 60,0, IND
PRINT £2,0,RESULT

Skip 1if digital channel

SAT or DSAT transponding and deviation

JUMP &7

LABEL

56

TEST 35

PRINT
PRINT

LABEL
PRINT
PRINT
NXTCH

60,0, IND
62,0, RESULT

67
ENABLE
LINE

JUMP 95

BRIEF TESTING SEQUENCE (D-AMPS ONLY)

GOSUB 40

PRINT 3,1, "BRIEF TESTING"
GOSURB 50

GOSUB 60

GCSUE 1

PRINT CLEAR

PRINT 6,0, "TEST"

PRINT 25,0, "LCW CHANNEL™
PRINT 45,0, "MID CHANNEL®
PRINT 65,0, "HIGH CHANNEL"
PRINT ENABLE

PRINT LINE

PRINT CLEAR

PRINT 6,0,"~~~~"

PRINT 25,0, "-=m-mmmmmm #
PRINT 45,0, "~-----nnm-~ #
PRINT 65,0,"---------~=~ "
PRINT LINE

FPRINT CLEAR

GOSUEB 1

PRINT DISABLE

STPRCH

PRINT 0,0, "HANDOFF®

PRINT 0,1, "SAT DEVN/DVCC®
PRINT 0,2, "SAT FREQ/SPEECH"
PRINT 0,3, "TX POWERS"
PRINT 0,4, "TX FREQUENCY"
PRINT 0,5, "TX DIST/RMS VECTOR"
PRINT 0,6, "TX LIMITING®
PRINT 0,7, "DATA DEVIATION®
PRINT 0,8, "RX DIST/BER REPORT"
PRINT 0,3, "RX SENS/RSSI"
TEST 23

FME vector error e

Next channel
Common exit

Put up heading and prepare buffer

Common reglstration and output buffer
Common test routines

Print one blank line

Clear buffer

Print heading

Clear buffer

Clear buffer
Print one blank line
Prevent summary lines

Start by handoff to first channel
Print titcleg

If included under system configuration

Handoff from current to chosen
volice/traffic channel

PRINT 23,0,RESULT
PRINT 20,0, IND

4-5-2
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JOF 13
JOE 13
GOSUB 25

PRINT 23,1,RESULT
PRINT 20,1,IND
JOD 34

TEST 25

PRINT 23,2,RESULT
PRINT 20,2, IND
JUME 35

LABEL 34

TEST 37

PRINT 23,2, RESULT
PRINT 20,2, IND

LABEL 35

TEST 28

JOP 10

PRINT 14,3,TITLE

PRINT 14,3, "<6 gpaces>F

PRINT 28,3,RESULT
JuMp 11

LABEL 10

PRINT 23,3,"ALL, PASSED"

LABEL 11

TEST 2

PRINT 23,4,RESULT
PRINT 20,4, IND
JOA 36

TEST 3%

PRINT 23,5, RESULT
PRINT 20,5, IND
TEST 29

PRINT 23,8,RESULT
PRINT 20,8, IND
TEST 38

PRINT 23,¢,RESULT
PRINT 20,9, IND
JUMP 13

LABEL 36

TEST 3

PRINT 23,5,RESULT
PRINT 20,5,IND
TEST 4

PRINT 23,6 ,RESULT
PRINT 20,6,IND
TEST 32

PRINT 23,7,RESULT

PRINT 20,7,IND
TEST 7

46882-1356W

BUILT-IN TEST SEQUENCE PROGRAMS

Next channel if handoff failed

Next chammel if handoff error
SAT/DEAT/DVCC transponding and SAT/DSAT
deviation

Speech loopback if digital channel

SAT freguency

Speech loopback

Transmitter RF power

Skip if passed

Transmitibaer RF frequency

Skip if analog channel
RME vector error

Digital BER reporting

Digital RSSI

Transmitter distortion and nolse

Transmitrver modulation limiting

Data deviation if included under system
configuration

Receiver sensitivity if included under
system configuration
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PRINT 23, 9,RESULT
PRINT 20,9, IND
LABEL 13

NXTCH

TEST 23

PRINT 43%,0,RESULT
PRINT 40,0, IND
Jor 17

JOE 17

GOSUB 25

PRINT 43,1,RESULT
PRINT 40,1, IND
JOD 37

TEST 25

PRINT 43,2 ,RESULT
PRINT 40,2, IND
JUMP 38

LAREL 37

TEST 37

PRINT 43,2, RESULT
PRINT 40,2, TND

LABEL 38

TEST 28

JOP 14

PRINT 34,3,7TITLE

PRINT 34,3, "<6 sgpaces>F

PRINT 48,3 ,RESULT
JUMP 15

LABEL 14

PRINT 43,3, "ALL PASSED"

LABEL 15

TEST 2

PRINT 43,4, RESULT
PRINT 40,4, TND
JOA 39

TEST 35

PRINT 43,5, RESULT
PRINT 40,5, IND
TEST 29

PRINT 42, 8,RESULT
PRINT 40,8, IND
TEST 218

PRINT 42,9,RESULT
PRINT 40,9, IND
JUMP 17

LABEL 39

TEST 3

PRINT 43,5,RESULT
PRINT 40,5, IND
TEST 4

4-5-4

Next channel
from current to chosen
volice/traffic channel

—~

Handoff

Next channel if failed
Next channel if error

SAT/DSAT/IVCC transponding and SAT/DSAT

deviation

Skip if digital channel
SAT frequency

Speech loopback

Trancmitier RT power

Skip 1f passed

Transmitier RF freguency

Skip if analog channel
RMS vector error

Digital BER reporting

Digital RSST

Transmitrer digtortion and ncise

Transmitter modulation limiting
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PRINT 43,6,RESULT
PREINT 40,6, IND
TEST 32

PRINT 43,7,RESULT
PRINT 40,7, IND
LABEL 16

TEST 7

PRINT 43
PRINT 40

LABEL 17
NXTCH
TEST 23

PRINT €3,0,RESULT
PRINT €0,0, IND
JOF 21

JOE 21

GOSUB 25

PRINT 63,1,RESULT
BRINT 60,1, IND
JOD 45

TEST 25

PRINT 63,2,RESULT
PRINT 50,2, IND
JUMP 46

LAREL 45

TEST 37

PRINT 63, 2,RESULT
PRINT 60,2, IND

LABEL 46

TEST 28

JOP 18

PRINT 54,3, 7ITLE

PRINT 54,3, "<6 gpacesg>F

PRINT 68,3 ,RESULT
PRINT 78,3,""
JUMP 19

LABEL 18

PRINT 63,3, "ALL PASSED"

LABREL 19

TEST 2

PRINT 63,4,RESULT
PRINT 60,4, IND
JOn 47

TEST 35

BRINT 63,5, RESULT
PRINT 60,5, IND
THRET 29

PRINT 63,8, RESULT
PRINT 0,8, IND

46882-135W

BUILT-IN TEST SEQUENCE PROGRAMS

Data deviation if included under system
configuration

Recelver sensitivity 1if included under
gystem configuration

Next channel
Handoff from current to chosen
voloe/traffic channel

Next channel if failed

Next channel 11 error

SAT/DSAT/DVCC transponding and SAT/DSAT
deviation

Skip if digiral channel
SAT freguency

Speech loopback

Transmitter RF power
Skip if passed

Transmitter RF freguency

Skip 1f analog channel
RME vector error

Digital BER reporting
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TEST 38 Digital RSST .

PRINT 63,9,RESULT R

PRINT 60,9, IND

JUMP 21

LABEL 47

TEST 3 Transmitter distortion and noise

PRINT 63,5,RESULT

PRINT 60,5, IND

TEST 4 Transmitter modulation limiting

PRINT 63,6 ,RESULT

PRINT 60,6,IND

TEST 32 Data deviation 1if included under system
configuration

PRINT 63,7,RESULT

PRINT 60,7, IND

LARBEL 20

TEST 7 Receiver sensitivity if included under
system configuration

PRINT £3,9,RESULT

PRINT £0,9,IND

LABEL 21

PRINT ENAEBLE Print results

PRINT BUFFER

PRINT CLEAR Clear buffer

PRINT DISABLE

TEST 26 Clearing down from cell

PRINT O,4,TITLE

PRINT 17,4, STATUS

PRINT 25,4,RESULT

PRINT 40,2,"F = FAILLURE, E = ERROR"

STPECH Low channel
TEST 36 Digital RF sensitivity 1f included
under system configuration
PRINT §,0,TITLE
PRINT 23,0,RESULT o
PRINT 20,0,IND e
NXTCH Middle channel -
TEST 36 Digital RF sensitivity 1f included
under system configuration
PRINT 43,0,RESULT
PRINT 40,0,IND
NXTCH High channel
TEST 36 Digital RF sensitivity 1f included
under system configuration
PRINT 63,0,RESULT
PRINT 60,0, IND

LABEL 23

PRINT 25,8,"TEST SUMMARY:"

PRINT 36,8, 8UM

PRINT ENABLE

PRINT BUFFER

JUMP 87 Common exit
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COMPREHENSIVE TESTING SEQUENCE (D-AMPS ONLY)

GOSUB 40

PRINT 3,1, "COMPREHENSIVE TESTING®

GOSUE 50
GOSUB 60
JOD 54

TEST 2%
LABEL 54
REPTCH

PRINT CLEAR
GOSUB 1

PRINT * NEW VOICE CHANNEL"

PRINT # s

TEST 23

JOF 49
JOE 88
GOsSURB 25

JOD 55
TEST 25
JUMP bo

LAREL 55
TEST 37
PAR 28,1,10
TEST 28
TEST 9

PAR 28,1,9
TEST 28
TEST 9

PAR 28,1,8
TEST 28
TEST 9

LABEL 56
PAR 28,1,7
TEST 28
TEST 92

PAR 28,1,6
TEST 28
TEST 2

PrR 28,1,5
TEST 28
TEST 9

PAR 28,1,4
TEST 28
TEST 9

PAR 28,1,3
TEST 28
TEST 9

PAR 28,1,2
TEST 28
TEST 9

PAR 28,1,1
TEST 28

46882-135W

u

Put up heading and prepare pbulfer

Common registration and output buffer

Common test routineg

Skip if digital channel

Analog data performance

First to last voice/traffic charnnel

Clear buffer
Print one blank line
Print heading

Handoff from current

voice/traffic channel

to chosen

Next channel if handoff failed

Next channel i1f error
SAT/DSAT/DVCC trangsponding and SAT/DSAT

deviation

Skip if digital channel

SAT freguency

Speech loopback if digital channel

Transmitter RF power
Transmitter RF poweyr
DC power, level 10
Transmitter RF power
Transmitier RF power
DC power, level 9
Transmitter RF power
Transmittier RF power
DC power, level 8

Transmitter RF power
Trangsmititer RIT power
DC power, level 7
Transmitter RF power
Transmitter RF power
DC power, level &
Transmitter RF power
Transmitter RF power
DC power, level §
Transmitter RF power
Transmistter RF power
DC poweyr, level 4
Transmitter RF power

parameters
level 10

parameters
level 9

paranmaters
level 8

paramaters
level 7

parameters
level &

varameters
level 5

parameters
level 4

paramelers

Transmitter power level 3

DC power, level 3
Trangmitter RF power

parameters

Transmitter power level 2

DC power, level 2
Transmitter RF power

parameters

Transmitter power level 1

{once only)



BUILT-IN TEST SEQUENCE PROGRAMS

TEST 9

PAR 28,1,0

TEST 28

TEST S

TEST Z2

JOD 58

PAR 2,1,23,26d8

TEST 3
PAR 3,1,56,300Hz
TEST 3

LABEL 96
TEST 4
TEST 5
TEST 32

LABEL 22
TEST 7

TEST 8
JuMe 57

LABEL 58

PAR 35,1,0,12.5%
TEST 35

PAR 35,1,1,25%

TEST 35

PAR 35,1,2,-19.94dB
TEST 35

TEST 29

TEST 38

LAREL &7
NXTCH
GOSUR 2
TEST 26
TEST 9
RPTCH

PAR 36,1,0,3%,-110dBm

TEST 36

PAR 36,1,2,3%,-103dBm

TEST 36
NXTCH
JUMP 98

4-5-8

DC power, level 1

Transmitter RI power parameters
Transmitter power ievel O

DC power, level

Transmitter RF freguency

Skip if digital channel
Transmitter distortion and noise
parameters

Transmitter digtortion and noise
Transmitter regidual noise parameters
Transmitier regidual noise

Transmitter modulatlion limiting
Transmitier modulation compression

Data deviation if included under system
configuration

Receiver sensitivity if included under
system configuration
Receiver demodulation expansion

RMS vector error parameters
RME vector error

First 10 symbols parameters
First 10 symbols

Origin offset parameters
Origin offset

BER reporting

Digital RSST

Next channel

Print two blank linecs
Clearing down from cell
DC power, guiascent
Next channel

Digital RF sensitivity parameters
Digital RF sensitivity

Digital RF gengitivity parameters
Digital RF sensitviviocy (2-Ray)
Next channel

Common exit
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COMMON SUBROUTINES

Subroutines 0 to 3

LABEL 3 Print three blank lines
PRINT ™"

LABEL 2 Print two blank lines
PRINT ""

LABEL 1 Print one blank line
PRINT ""

LABEL ©

RETURN

Subroutine 25

LABEL 25

PAR 25,1,1,20% SAT or DSAT deviation parameters

TEST 25 SAT/DSAT/DVCC transponding and SAT/DSAT
deviation

BAR 25,1,2,10H= SAT or DEAT freguency parameters

REETURN

Subroutine 40

LABEL 40 Heading and prepare buffer
PRINT "MARCONI INSTRUMENTS AMPS CELLULAR RADIQO TEST SYSTEM®

PR?NT B e 1 T o T T e e e e 7 e "

GOsUB 1 Print one blank line

DEF Default parameters

PRINT CLEAR Clear puffer

RETURN

Subroutines 50 to 52

LABEL 50

PRINT DISARLE

TEST 20 Registration of mobile on control
channel

JOop 51 Skip if passed
PRINT 3,4, "*** REGISTRATION FAILED *#%*n
JUMPE 52

LABEL 51

PRINT 2,3,7ESN:"
PRINT 8,3,ESN
PRINT 2,5, "MIN:*
PRINT 8,5,MIN

LABEL 52

PRINT ENABLE

PRINT BUFFER

PRINT CLEAR Clear buffer
RETURN
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BUILT-IN TEST SEQUENCE PROGRAMS

Subroutines 60 to 63

LAREL 60

STPCH Pirgt voice/trafflc channel
REPEAT 2 Two attempts

TEST 22 Call from mobile to cell
JOF 61 Skip if passed

NEXT

PRINT "***S0OME TESTS ABORTED***1

JUME 62 Skip next test{s}) if failed
LABEL 61 Tests reguiring user intervention
TEST 30 DTMF tones

TEST 31 Hook flash

JO& 63 Jump 1if analog channel

TEST 37 Speech loopback

LABEL 63

TEST 27 Clearing down from moblile
LAREL 62

REPEAT 2 Two attempts

TEST 21 Call from cell t¢o mobile
JoP 0 Skip if passed

NEXT Zlse try again

RETURN

Subroutine 95

LABEL 95 Exit
GOSUB 1 Print one blank line
PRINT CLEAR Clear buffer

PRINT 40,0, "F = FAILURE, E = ERRCR*®
PRINT LINE

Subroutine 99

LABEL 9% Exit
GOsUB 2 Print two blank lines
TEST 26 Clearing down from cell

Subroutines 97 and 88

LARBEL S8 Exilt
GOosuUB 3 Print three blank lines
PRINT CLZAR Clear buffer

PRINT 25,0, "TEST SUMMARY:"
PRINT 32,0,8UM
PRINT LINE

LABEL 97 Exit
PRINT "«<FFx" Print a form feed {(0C hexadecimal)
END

4-5-10 46882-135W



Chapter 4-6
SAMPLE PROGRAMS

USING A GPIB CONTROLLER

To uge a typical controller for a user-defined test seguence with
redefined test routine parameters, a sample program 1s given below. The 2957D
or 2960D has to be in the remote CRTS mode.

SEQTTL 'USER DEFINED EXAMPLE® Define test seguence title

LEARN Enter learn mode to define seguence

EOsUR 40 Put up heading and clear buffer

PRINT 3,1, "CALL PROCESSING ONLY'

GO8URB 50 Registration and ocutput buffer

SOsUB 60 Common test routines

TEST 24 Automatic handoffs from first to last
voice/traffic channels

JUMP 99 Then skip to common exit

LABEL 40 Put up heading/clear buffer routine

PRINT 'MARCONI INSTRUMENTS AMPS CELLULAR RADIC TEST SYSTEM®

PRINT '—em e o e e e o e e t

PRINT* BRlank line

DEF Set default parameters

PRINT CLEAR RETURN Clear buffer then return

LABEL EO Do registration and output buffer

PRINT DISARLE Disable printer

TEST 20 Registration of rmobile on control
channel

PRINT 2,7, "DATE: . i vt i in e v e !
PRINT 40,7, "TESTERI v vttt v i nann e !

JOP 51 Skip if passed

PRINT 3,4, '*** REGISTRATION FAILED **#*!

JUMP 52 Failed, so skip ESN print routine
LAREL 51 ESN and MIN print routine

PRINT 3,3, ' BSN:®
PRINT 8,3,ESN
PRINT 3,5, 'MIN:'
PRINT 8,5,MIN

LABEL 52 rint buffer routine

PRINT ENABRLE PRINT BUFFER RETURN Enable and print buffer then return
LAREL 60 Do common place call from mobile
VCH 300 Start at centre freguency
REPEAT 2 Make two attempts

TEST 22 Place call from mobile

JOP 61 Skip Lif passed

NEXT Else try again

PRINT t**% (CTLEAR FROM MS ABORTED ***!

JUMPE 62 Miss next test 1f failed

LABEL 61

TEST 30 DTMF tonesg

TEST 31 Hook flash

TEST 27 Clearing down from mobille

LABEL 62 Call from cell to mobile mobile
REPEAT 2 Make two atiempts

TEST 21
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JOP €3

NEXT

LABEL 63 RETURN
LABEL 99

PRINT CLEAR PRINT
TEST 26

LABEL 28

PRINT LINE PRINT LINE PRINT LINE
PRINT 25,0, ' TEST SUMMARY:'

LINE PREINT LINE

PRINT 39,0, SUMMARY PRINT LINE
PRINT *<FF>!
BEND

USING A PC-COMPATIBLE COMPUTER

Skip if passed
Flge try again

Common exit point

Two blank lines
Clearing down from cell
Three blank lines

Print a form feed (use CHRS in BASIC)
End of test segquence

A test program can be c¢reated ag a text file using a PC-compatible

computer.
using the GPIB or the RS-232 port.

The program is then trangferred to the 2957D or 2960D in learn mode
Once 1in memory or saved on disc,

the

computer can be disconnected and the test can be subseguently run on the 2957D

or 2960D whenever it lg required.

A gample program for a user-defined test geguence is given below.

This

ig for a computer connected to the GPIB and using GPIB address (06 for the

2957D or 2960D.

When the program is subseqguently RUN,

the test seguence puts the mobile

into CONVERSATION mode and then proceeds to execute four receiver testg on the

moblle using a redefined set of limits.

ic !
20 !
30 DIM AS[100]
40 REMOTE 706

*ERX TESTING**

50 EAD A%
60 OUTPRUT 706 USING "X";AS

70 IF AS <> "END'" THEN GOTC 50

80 GOTO 230

eg DATA T8I 4

100 DATA "SEQTTL 'RECEIVER TESTING'®
110 DATA LEARN

120 DATA TEST 20

130 DATA TEST 21

140 DATA PAR 7,2,-115dBm,,5.7klz

150 DATA TEST 7

160 DATA PAR §,1,12,5%,-107dBn

170G DATA TEST 6

180 DATA PAR 6,1,36,,-80dBm,5.7kHz
180 DATA TEST 6

200 DATA PAR 8,3,3%

210 DATA TEST 8

220 DATA END

230 END

4-6-2

Set maximum length of command AS
Put 2957D or 2960D in CGPIB remote mode
Read the DATA command

Send the command to the 2957D or 2960D
If A% isn't END, go to line 40

If it is, go to end of program
Select user-defined test seguence
Set the seguence title

Put 285%7D or 2960D into learn mode
Registration on control channel
Call from cell to mobile

Set TEST 7 parameters

Measure receliver gensitivity

Set TEST 6 parameters

Measure receliver distortion
Redefine TEST 6 parameters

Measure recelver S/N

Set TEST & paramsters

Meagure recelver expansion

nd of learn mode

End of program
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Chapter 5
ACCEPTANCE TEST SCHEDULE

DC POWER MEASUREMENT ACCURACY
DC meter

These tests are for voltage, current and power measurement ACCUracy.

Specification:
Volimeter +5% 100 mvV at 1 to 25 V.
hmmetrer +5% +200 mA at 0 to 10 A.
Power meter +10% +20 mW at 100 mW to 200 W.

Test eguipment:

Pescription Minimum specification Example
DVM DC volts: 1 MQ, accuracy <0.3% Solatron 7150+ or

Datron 1065A

Rheostat 0 to 100 . 10 & Berco
DC power supply 0 te 25V, 106 A Farnell B30/10
DVM current 10 A, 0.25% accuracy, Fluke B80J-10
shunt sensitivity 10 mv/A
Tegt Procedure:
2957

Radio Test System
IF OUT\ (rear)

RHEQSTAT

C1868

Fig. 5-1 Test eguipment connections for DC meter test

46882-135W



ACCEPTANCE TEST SCHEDULE

5-2

(€}

(7}

(8)

Nominal
Voltage

Connect the DC power supply to the adepter’s DC IN cennectors,
connect the DVM to the same connectors and connect the rheostat
across the Adapter's DC OUT connectors as shown in Fig. 5-1.

Switch on the eguipment and press the CRTS key.

When the instrument hag completed its self-test, select MANUAL
TEST.

Adjust the rheostat teo give a load resistance of 10 Q.

Set the DVM to read DC volts and then adjust the DC power supply
to give approximately a 1 V reading on the DVM.

Check that the voltage displayved on the screen is within 5%
+100 mV of the voltage indicated on the DVM. Record the result on
Table 5-1.

Check that the power reading displaved on the screen is egual to
the current reading multiplied bv the voltage reading.

Repeat for veoltages between 2 V ang 25 V as shown in Table 5-1.

Table 5-1 DC VOLTAGE MEASUREMENT
DVM Screen Limits PASS/FAIL
Reading Reading

Switch off the DC supply, disconnect the DVM and connect the
current shunt across its inputs. Then reconnect the DVM in series
with the positive supply as shown in Fig. 5-2. (Alternatively on
Ammeter of suitable range and accuracy may be used.)
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ACCEPTANCE TEST SCHEDULE

DVM 2957D
g s Radio Test System
- - IF OUT\ (rear)
Mgoosoco bl )
be SHUNT 4
SUPPLY U} ﬂ_}
- + % ¥
3 | Adapter
—117  (rear)
C.1869
Flg. 5-2 Test equipment connections for DC meter test

{10) Set the rheostat to give a load resigtance of 5 Q.

{11) Set the DC power supply to give an output of 10 V and switch it
or.

{12) Adjust the rheostat until the DVM indlcates approximately 10.0 mv
(1 A).

{13} <Check that the current reading displaved on the screen is within
+5% +200 mA of the current indicated on the DVM. (Fvery 10 mvV
digplaved on the DVM is eguivelent to 1 A.} Record the result on
Table 5-2.

{14) Using the rheostat to adiust the current, repeat for DC levels on
the DVM from 2 mV to 100 mvV {2 A to 10 A).

Table 5-2 DC CURRENT MEASUREMENT
Nominal DVM Screen Limitse PASS/FAIL
Current = (Ammeter) Reading Reading = =
2A +5%

9:N 200 ma

6A

8A

A0
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ACCEPTANCE TEST SCHEDULE

AF INPUT TO AF CUTPUT GAIN
Test Procedure:
{1} With the 2957D remaining in MANUAL Text mode, attach a cable from

the 2855 AF GEN OUT connector to the adaptor AP IN connector.
Press the 2955 key CONCE. The Duplex test screen should appear.

{2) Press the following keys in the order shown AF GEN, FREQ, ¥HZ.
{3} Press the following keys in the order shown LEVEL, 1, V.
(4) Check the Transmitter test audio level which should show as

1.000 V on the right hand side of the screen. The audio field on
the left hand side of the screen should show a voltage close to

1 V. Record this result. The Gain should be within the limits
shown in Table 5-3.

Table 5-3 AF INPUT TO AF OUTPUT GAIN (x1)

Input Voltage Measured Voltage Gain Limits PASS/FAIL _
i L +0.¢68
(5} FPress the CRTS key and, using the AF PATH soft key, change the AF

Path to ‘RX X20'. Press the 2955 key ONCE, the bDuplex test screen
should appear.

(6} Press the following kevs in the order shown AR GEN, LEVEL, 100,
mv.

The Transmitter test audic level should show as 100 mV on the
right hand side of the screen, and the audic field on the left
hand side of the screen should show a voltage close to 2.000 V.
Record this result. The Galn should be within the limits shown in
Table 5-4.

Table 5-4 AF INPUT TO AF QUTPUT GAIN (x20)

Input Voltage Measured Voltage Gain Limits PASS/FAIL

EXTERNAL MODULATION SENSITIVITY

Thig test is for external modulation sensitivity.

Specification:

Sensitivity 6.5 V p-p for 5 kHz deviation #10% at
1 kH=z.
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ACCEPTANCE TEST SCHEDULE

Test eguipment:

Description Minimum specification Example

Modulation meter 300 Hz to 3.4 kHz filter, LF Marconi 2305
output, measurement acCuracy

<2%
Synthesized LF 1 kEz, 9.5 V pk-pk R & 5 8PN
generator or HT 3325
VM AC: RMS accuracy <0.5%, Solatron 7150+
or
Datron 1065A
RF Anmplifier 30 dB gain mindimum an
880 MHz

Tegt Procedure:

2957D
Radio Test System

e T

>30dB Modulation
RF Amplifier Meter

RF
INPUT

LF
Generator

DVM | INPUT QUTPUT I

B A

c1a7s

Fig. 5-3 Test eguipment connections for external modulation test

(1 Connect the LF Generator to the Adapter's EXT MOD INPUT socket and
the DVM and connect the 28570 RF IN/CUT socket to the RF Amplifier
input and the RF Amplifier output to the modulation meter input
gocket as ghown in Fig. 5-3.

(2} Select Manual Test mode. {(If D-AMPS is not selected, it should be
selected by pressing the CRTS key then pressing the following soft
kevs. FULL AUTC TEST, CHANGE FORMAT, SYSTEM PARABMETERS. The
SELECT softr key may now be used to gelect D-AMPS. Return to
Manual Test by pressing CRTS then MANUAL TEST.
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{2 Select Channel 334 Analog using the CHANNEL soft key il necessary.

(43 Use the CHANGE soft key to s=et Data Level to 0 kHz and Gen Level
to -50 dBm.

{5} Turn the modulation meter to 880.02 MHz and select the 300 to
3.4 kHz filter.

(6} Set the LF signal generator Lo gilve a reading of 176.7 mV on the
DVM. (Bguivalent to 500 mV pk-pk.)

(73 Check that the modulation meter reads 5 kHz deviation +10%.
Record the result.

Table 5-5 EXTERNAL MODULATION SENSITIVITY (D-AMPS)
Input Signal Meagured Limits PASS/FAIL
I Deviation ___ SO
500 mvV pk-pk L 5 kﬂﬁuf%Qi,

{8) Press the CRTS key then the following soft keys FULL AUTO TEST,
CHANGE FORMAT, SYSTEM PARAMETERS. Use SELECT soft key to select
E-AMPS by repeated operation until E-AMPS appears. Now pregs the
CRTS key and select MANUAL TEST using the appropriate soft key.

{9) Select Channel 334 using the CHANNEL soft key if necessary.

{10} Use the CHANGE soft key to set the Data LEVEL TO O kHz.

{11} Press the 2955 key followed by RF GEN, LEVEL, -50, DBM.

(12} Check that the modulation meter reads 5 kHz duration #+10%. Record

the result.

Table 5-6 EXTERNAL MODULATION SENSITIVITY (E-AMPS)

Input Signal Meagured Limits PASS/FAIL

Deviation
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PSOPHOMETRIC FILTER - C-MESSAGE

Specification:

C-mesgage response 60 Hz 55.7 2 dB.
100 H=z 42.5 x2 dB.
200 H=z 25.0 +2 dB.
300 Hz i6.5 1 dB.
400 Hz 11.4 +1 dB.
500 Hz 7.5 x1 dB.
600 Hz 4.7 =1 dB.
700 Hz 2.7 1 4s.
800 Hz 1.5 1 dm.
g00 Hz 0.6 z1 dm.
1 Kiz 0 reference.
1.2 kHz 0.2 %1 da.
1.3 kHz 0.5 =1 d=m.
1.5 kHz 1.0 =1 dB.
1.8 kH=z 1.3 +1 ds.
2.0 kHz 1.3 +£1 dB.
2.5 kHz 1.4 1 di,
2.8 kiz 1.9 1 4dB,
3.0 kHz 2.5 1 dB.
3.3 kHz 5.2 2 dB.
3.5 kBE=z 7.6 2 dB.
4.0 kHz 14.5 £3 dB.
4.5 kHEz 21.5 =3 dB.
5.0 kHz 28.5 x3 dB.

Attenuation to lncrease thereafter
12 dB/octave up to 60 dB.

Test egulipment:

Description Minimum specification Example
Synthesized LF 50 Hz to 5 kHz, 2 V RMS R & 8§ SPN
generator or HP 3325

DVM AC: RMS accuracy <0.5%, Soclatron 7150+

DC volts: 1 MQ, accuracy <0.5% or
Datron 10654
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ACCEPTANCE TEST SCHEDULE

Test

5-8

Procedure:

2957D
Radio Test System

Digital AC
Voltmeter

‘ INPUT
: w}

LF Generator

OUTPUTI

Fig.

{3}
(4)
{5

(6)

G187t

5-4 Test eguipment connections for psophometric filter test

Connect the L¥F synthesizer output socket to the Adapter's AF INPUT
socket and connect the Adapter's AF OUT socket to the DVM input
zocket ag shown in Fig. 5-4.

From MANUAL TEST press CRTS key once, then the 2955 key.

Set the LF generator to give a 1 kHz sinewave at 2 V RMS.

Set the DVM to monitor AC voltage.

Note the reading on the DVM (reading 1}.

Press the PSOH/LOCAL key and check that the LED above this key and
that above the 2955 key are both on.

Note the reading on the DVM (reading 2). This reading should be
approximately 2 V.,

Check that reading 2 is within 6% of reading 1.

With the LF generator at 1 kHz, adiust the LF generator outputb
level until the DVM reads 2.000 V. This sets the reference at

1 kHz.

Set the LF generator to each ©f the freguencies given in Table 5-7

and check that the DVM recadings fall within the limits given in
the right-hand column.

45882-135W



ACCEPTANCE TEST SCHEDULE
TABLE 5-7 C-MESSAGE FILTER RESPONSE
Fregquency Measured Limitsg Pags/Fail
Bz Volte {Voltea)
14, 0.00268 to 0.01535
200 0.0893 to 0.1416
300 0.2687 to 0.3358
400 0.47946 to 0.60399
500 0.7516 to 0.89463
600 1.037 to 1.3063
700 1.3063 to 1.6445
800 1.4%98 to 1.888
900 1.6635 to 2.0%4
10600 Reference
1200 1.7419 to 2.183
1300 1.4998 to 2.1185
1500 1.5886 to 2.0000
1800 1.5347 to 1.932
2000 1.5347 to 1.932
2500 1.517 to 1.81
2800 1.432 to 1.803
3000 1.336 to 1.683
3300 0.873 to 1.384
3500 0.662 to 1.0496
4000 0.2667 to 0.532
4500 0.119 to 0.2377
5000 0.0532 to 0.1062
PSOPHOMETRIC FILTER - CCITT
This test applies to 2960D only.
Specification:
CCITT response 50 Hz to 300 Hz 2 dB.
(Recommendation F53) 300 Hz to 800 Hz =1 dB.
800 Hz reference +0 dB 0.2 4B.
800 Hz to 2 klz +1 4aB.
3 kHz to 3.5 kHz +2 dB.
3.5 kilz to 5 KHz +3 dB.
(1) Press the CRTS key and selact any system except AMPS i.e. TACS NMT
or Band 3.
{(2) Presg the 2855 key.
Using the test equipment as shown in Filig. 5-4.

(3) et the LF synthesizer to give an 800 Hz ginewave at 2 V RMS.
(4} Set the VM to monitor AC voltage.

(5} Note the reading on the DVM (reading 1}.

46882-135W 5-9
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(63 Press the PSOH/LOCAL key and check that the LED above this kev and
that above the 2955 key are both on.

] Note the reading on the DVM (reading 2). Thig reading should be
approxinately 2 V.

(8} Check that reading 2 is within 6% of reading 1.

(9) With the LF generator at 800 Hz, adjust the LF generator output
level until the VM reads 2.000 V. This sets the reference at
800 Hz.

(10} Set the LF generator to each of the frequencies given in Table 5-8
and check that the DVM readings fall within the limits given in
the right-hand column.

TABLE 5-8 CCITT FILTER RESPONSE

Frequency Measured Limits Pagg/Fail
Hz Volts {(Voltg)

150 0.05637 to 0.08834

200 0.141%9 to 0.2244

300 0.4688 to 0.7430

400 0.863 to 1.0865

500 1.1777 to 1.482¢

600 1.4159 to 1.7825

800 Reference

1000 2.000 to 2.5179
1200 1.7825 to 2.244
1500 1.5347 to 1.9321
2000 1.4159 to 1.7823
2500 1.089 to 1.3837
3000 0.8337 vo 1.3214
3500 0.5970 to 0.3463
4000 0.2518 to 0.5024
5000 0.02244 to 0.0448
SAT GENERATOR

Distortion

Specification:

SAT generator distortion Lregss than 2% at 4 kHz x45 Hz,
less than 2% at 6 kHz 30 Hz.

Test eguipment:

Distorvion meter 3 to 8 kHz, measuring Marconi TF 2331A
capabllity <0.2% or HP 8303

5-10 46882-136W



ACCEPTANCE TEST SCHEDULE

Test Procedure:

2957D
Radio Test System
. : Distortion
Meter
AF
INPUT

1872

Fig. 5-5 Test eguipment connectlons for SAT generator distortion test

(1) Select Manual Test with the AMPE system selected., Select D-AMPS if
not already selected. (To select D-2MPS from Manual Test, press
the CRTS key then press the following soft keys FULL AUTO TEST,
CHANGE FORMAT, SYSTEM PARAMETERS. Presg SELECT soft key
repeatedly until D-AMPS is displaved on the screen. Return to
Manual Test by pressing CRTS key then MANUAL TEST.)

(23 Select Channel 334 Analog using the CHANNEL soft key 1if necessary.
(3 Using the MODE soft key select DATA OFF.
(4} Using the CHANGE soft key and the data keypad, set the SAT

freguency to the firgt of the following frequencies:-

System SAT freguencies

AMPS 5970, 6000, 6030 Hz

(59 Also use the CHANGE soft key to set the SAT limit to 2.5 kHz
(6) Connect the Adapter’s MOD O/P socket to he distortion meter input

as shown in Fig. 5-5,

{7} Meagure the distortion, checking that it is within 2%. (If the
23312 distortion meter 1s used, the reference should be set on the
10% range due to the low level of output from the Adapteris MOD
O/7 socket.}

(8) Repeat for the other SAT frequencies.

Table 5-9 SAT GENERATOR DISTORTION

pistort%ggA Limits PASS/FAIL

Frequency __ Distortion = Limits = FASS
5970 Hz <2%

5000 Hz

6030 Hz

46882-136W 5-11
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Instruction 9 to 14 apply to 2960D only.

=

(18}

(11}

Tf NMT system ig installed, select Manual Test with the NMT system
selected. Otherwise proceed to next section.

Use the MODE soft key to select DATA OFF.

Uging the CHANGE key and the data keypad, set the SAT freguency to
the first of the following freguencies:

System SAT frequencies

Also usme fhe CHANGE soft key to set the SAT Level to 2.5 kHz.

Meagure the distortion, checking that it ls within 2%. (If the
23312 distortion meter ig used, the reference should be set on the
10% range due to the low level of output from the Adapter's MOD
O/P gocket.)

Repeat for the other SAT freguencies.

Table 5-10 SAT GENERATOR DISTORTION

Frequemcy __ Distortion Limits PASS/FAIL _
3955 Hz <2%

3985 Hz

4015 Hz

4045 Hz

Deviation accuracy

Specification:

Deviation accuracy

+£10% for deviations of 200 Hz to
2.5 kHz at svstem freguencies {3.955
kBz to 4.045% kiiz and 5.970 kHz to
£.030 kHz)

Test equipment:

Degeription Minimum specification Example
Counter/timer Freguency measurement accuracy Marconi 2437
0.1 Hz

Modulation meter RF in up to 1000 MHz M, noise Marconl 2305

averaging, 50 Kz to 15 kHz
filter, LF ocutput

RF Amplifier 30 dB gain minimum at 880 MHzZ

5-12
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ACCEPTANCE TEST SCHEDULE

Test Procedure:

2957D
Radio Test System

" >30dB Modulation
RF Amplifier Meter
N OUT RF
INPUT

C1873

Fig. 5-6 Test equipment for SAT freguency and deviation tests

46882-135W

Connect the 29570 RF IN/OUT N socket to the modulation meter RF
input socket and connect the counter/timer to the modulation meter
LF output socket asg shown in Fig. 5-6.

Select Manual Tegt with the AMPS system selected. D-AMPS should
be selected. {(If D-AMPE 1is not selected, it should be selected by
pregsing the CRTS key, then pressing the following soft keys FULL
AUTO TEST, CHANGE FORMAT, SYSTEM PARAMETERS. The SELECT soft key
may now be used to select D-AMPS. Return to Manual Test by
pressing CRTS key the MANUAL TEST.

Using the CHANNEL soft key select Channel 334 Analog if necessary.
Using the Mode soft key select DATA OFF.

Uging the CHANGE goft key, set the Gen. Level to -50 dBm

Hint: The CHANGE soft key needs pressing four times for the Gen.
Level to be displayved on screen.

Manually tune the modulation meter to 880.02 MHz.

et the modulation meter to monitor FM noise averaged in a 50 Hz
to 15 kHz bandwidth.

Using the CHANGE soft key check the deviation for the SAT
freguencies shown in Table 5-11.

Table 5-11 SAT DEVIATION D-AMPS

SAT Frequency Measured Limits PASS/FAIL
_____________ Peviation
5870 Hz 2 kHz *+10%

6000 Hz

6030 Hz
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(%) Now select E-AMPS by the following procedure: -

Press {RTS key then the following soft keys FULL AUTO TEST, CHANGE
FORMAT, SYSTEM PARAMETERS then use the SELECT soft key to gelect
E-AMPS. Return to Manual Test by pressing the CRTS key, followed
by MANUAL TEST.

(10) Use the CHANNEL soft key to select channel 334 1f necessary.

(11) Use the CHANCGE soft key to a SAT freguency of 5970 iz if
recessary.

(12} Use the MODE soft key to select DATA OFF.

(13} Press the 2955 key then use the RF GEN key and the LEVEL kevy to
set the RF Level to —50 dBm.

(14} Check the deviation on the modulation meter and record the resgult
on Table 5-12.

{15) Press CRTE and use the SELECT =zoft key to set a SAT Freguency of
6000 Hz.

(16) Repeat instructions (13) and (14).

(17} Press CRTS and use the SELECT soft key to set a 8TA Freguency of
6030 Hz.

(18) Repeat instructions {(13) and (14).

Table 5-12 SAT DEVIATION E-AMPS

SAT Freguency Measured Limits PASS/FATL
MMMMMMMMMM Deviatdion .
5970 Hz 2 kitz +10%

6000 Hz

6030 Hz

Frequency

Specification:

Freguency accuracy +1 Hz (3 to 8 kHz)

Test eguipment:

Counter/tcimer Pericod measurement accuracy Marconl 2437
<5 parts/108

514 46882-135W
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Test Procedure:
2957D
Radio Test System
N ' Frequency
Counter
@
INPUT
e
Fig. 5-7 Teat equipment connections for SAT freguency tests
] Select Manual Test with the AMPS system selected.
(2) Uging the MODE goft key select DATA OFF,
(3) Jging the CEANGE gsoft key and the data keypad, seb the SAT
frequency to the first of the following frequencies:-
3000 Hz, 4000 Hz, 6000 Hz, 8000 Hz
(4) Also use the CHANGE soft key to set SAT Level to 2 kHz if
nNecessary.
(5) Connect the Adaptor’s MOD O/P socket to the Freguency counter
input as shown in Fig. 3-7.
(6} Measure the freguency {(using the Hz range on the 2437). The
result shall be within 1 Hz of the selected SAT freguency.
{7} Repeat for the other SAT freguencies.
Table 5-13 SAT FREQUENCIES (AMPS)
SAT Fregquency Meagured Limits PASS/FAIL
_____________ Frequency o __
3000 Hz 41 Hz
4000 Hz
5000 Hz
8000 Hz il
SAT MEASUREMENT - AMPS
Specification:
Accuracy +10% at nominal system SAT freguencics

and level.
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Tegt equipment:

Description Minimum specification Example

Modulation meter 400 to 1000 MHz FM, noise Marconi 2305
averaging, 50 Hz to 15 kHz
filter, measurement accuracy <2%

Signal generator 450 to 1000 MHz, 13 dBm, Marconi 201%A
axternal FM capabillity
ei‘cher __________________________________________________ e e o s S s i
Synthesized LF 0 te 7 kitz, 1 ¥V RMS R & 5 SPEN
generator or HP 3325
or Signal generator 450 to 1000 MHz 13 dBm Marconi 2030
full internal FM capability or 2040 series

Test Procedure:

Note...

5-16

2957D
Radio Test System

Signal LF
Generator Generator

Q/P

Modulation
Meter

{1875

Fig. 5-8 Test equipment for SAT measurement test

The Adapter measures SAT deviation in a very narrow bandwidth centred on
rhe SAT fregquency. Independent filters of this characteristic are not
generally available. Therefore, the test method ig written arcund a
good guality modulation meter with an internaticnally recognised filter
bandwidth and noise averaging selected.
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(13 Connect the LF generator oubput socket to the signal generator
external modulation input socket and connect the signal generator
cutput zocket to the modulation meter input socket as shown in
Fig. 5-8.

(2} Set the LI generabtor to give an output of 6000 Hz at a level
suitable for the signal generator being used.

(3} Set the signal generator to a freguency of 8£35.020 MEz with a
deviation of 2 kHz. Set the RF Level to 13 dBm.

(4) Set the modulation meter to monitor FM in a 50 Hz to 15 KHz
bandwidth with noise average selected.

(5) Note the deviation displaved on the modulation meter.

(6} Switch on the Adapter and press the CRTS key. When the eguipment
has completed its self-test, check that the correct gystem is
selected (i.e. AMPS or TACS).

(7 Select MANUAL TEST. Insure that Channel 334 is selected. Use the
CHANGE soft key to gelect Channel 334 if necessary.

(8} Use the MODE soft key to select DATA QFF.

(9 Connect the signal generator output to the 29570 RF IN/OUT N
aocket .

(10} Check that SAT appears in reverse on the screen and that the SAT
Level displayed is within +10% of the deviation noted on the
modulation meter,

(12} Repear for LF generator freguencies of 5970 and 6030 Hz.

Table 5-14 SAT MEASUREMENT AMPS
SAT Frequency Modulation 2957D Limite PASS/FAIL
Meter Deviation Deviation

5970 Hz +10%

6000 Hz

6030 Hz

Note...

The following procedure applies to 2960D only if fitted with NMT opticon.

(12}

46882-135W

Following a similar procedure to the AMPS test, connect the LT
generator output gocket to the signal generator external
modulation input socket and connect the signal generator output
socket to the modulaticn meter input socket as shown in Flig. 5-8.

Set the LF generator to give an output of 4.015 kilz at a level
suitaple for the signal generator belng used.

Set the signal generator to a freguency of 893.3625 Milz (NMI-S500),
300 Hz deviation, RF Level 13 dPm.
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the modulation meter to monitor FM in a
bandwidth with ncoise average selected.

Note the deviation displaved on the modulation meter.
Select the NMT system.

50 Hz fo 15 kiz

Pregg the

When the eqguipment has completed

its self-test, check that NMT-900 gystem type is selected. If
not, press the following soft keys FULL AUTC TEST, CHANGE FORMAT,

Ensure that Channel 135

DATA OFF.

Use the SELECT soft key to select NMT-900.

is selected. Use the

soft key to select Channel 334 if necessary.

Connect the signal generator output to the 2957D RF IN/OUT N

Check that ON appears in reverse on the screen and that the SAT

Level displayed iz within +10% of the deviation noted on the

(15) Set
{16}
CRTS key.
SYSTEM PARAMETERS.
Press CRTS to return.
(17} Select Manual Test.
CHANGE
{(18) Use the MODE soft to select
(12}
socket.
{20}
modulation meter.
(13)

SAT Frequency

Repeat for LI generator freguencies of 3855,

2957D

Meter Deviation Deviation

RF INPUT VSWR

Specification: VSWR

Test eguipment :

Description

Spectrum Analyzer
with Tracking

5-18

<1.35

Oon screen limit
<x0.3 dB

Coupling Factor = 20 4R

3985 and 404% Hz.

Table 5-156 SAT MEASUREMENT NMT

Meodulation

Limits

PASS/FAIL

46882-135W
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Test Procedure:

Specirum Analyzer

2957D
Radio Test System

QO Q@
T p—
RF TRACKING
INPUT GEN
QUTPUT
RF Coupler
..... R e
Fig. 5-8 Test eguipment connections for RF Input VSWR
{1} Connect the RF Coupler to the Spectrum Analvzer as shown in

Fig. 5-9. The reverse (reflected) power coupling port is
connected to the RF Input of the Spectrum Analyzer.

{(2) Set the Spectrum Analvzer o sweep between 800 and 900 Mz (Centre
Freguency 850 MHz, Span/Div 10 MHz). Turn the Tracking Cenerator
on .

{3) Leaving the RF load port of the RF Coupler open circuit, normalize
the responge on the Spectrum Analvzer screen. {The NORMALIZE key

on the 2383 will achieve this.)
{4) Connect the RF Coupler to the 2957D RF In/Out N-type connector.
(5} Turn off the 2857D and its assocliated 2955,

{8} Check that the level displaved on the Spectrum Analvzer is 16 dB
or more lesgs than the level observed with the open circuit in the
band 800 - 900 MHz.

Table 5-16 REFLECTED POWE

Limits PASS/FAIL

<~-16 4B
W.r . T,
reference
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RF POWER MEASUREMENT

Thig test is for 2957D RF power measursment accuracy.

Specification: 0.7 dB

Test equipment:

Description Minimum agpecification Example
RF Signal Generator 824 MHz to 894 Mz Marconi 20184
13 dBm Marconi 2030
or 2040 series
RIF Power Meier 2% overall accuracy Marconi 6960R
and Power Head Measurement range and 6910 series
-20 dBm to +20 dBm Power Head
RF Amplifier Max. O/P Power 1 W Amplifier Research
Cain >30 4B 1 W 1006
824 MHEz to B94 MHz
10 dB RP Power Rating 1 W
Attenuator Maximum VSWR 1.1

B24 MHz to 894 MHz

Test Procedure:

2957D
RF Signal >30dB
Generator RF Amplifier
@ o) "y
|
RF
OUTPUT
IS

Power
| Meter

G877

Fig. 5-10 Test eguipment connections for RF power measurement test
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(1} Connect the RF Signal Generator to the amplifier input. The
amplifier output should be connected via the 10 dB pad to the
Power Melter.

{2) Set the RF Signal Generator to B80.02 MHz and adjust the RF Level
until the Power Meter reads 20 dBm.

(3 Disconnect the pad from the Power Meter and connect Lo RF In/Out
N-type connector on the 2857D.

{43 Select the AMPS system. Check that the D-AMPS system Lype is
selected. If not, select D-AMPS by pressing the following soft
keys FULL AUTO TEST, CHANGE FORMAT, SYSTEM PARAMETERS. Use the
SELECT soft key to select D-AMPS. Press CRTS to return.

{53 Press the following soft keys FULL AUTC TEST, CHANGE FORMAT,
PAGE 2. Then press the HELP key followed by the X key. This
brings the EDIT MEMORY MENU on screern.

(6} Use the appropriate CHANGE soft key to enter address EQ&A. The
numerical kevs and the ogcllloscope keys are used for this as
shown: on screen when the CHANGE soft key is pressed.

(7} Use the appropriate CHANGE soft key to enter data 40.

(8) Pregs CRTS and select MANUAL TEST. Bnsure that Channel 334 Analog
is gelected. If not select this using the CHANGE soft key.

{2 Use the MODE soft key to select DATA QFF.

{10} PRead the AGC Power in the box on screen,

(11) Repeatbt step (1}, {2}, (3) and (10) except get the power level as
read on the Power Meter to 10 dBm.

Table 5-17 RF Power Measurement Accuracy
Power Level g?ading UPQ§¥M§%@%§, Lower Limit PASS/PFAIL
20 dBm li2 W 89.1L mwW
%Q,§B¥ 11.2 e 8.9 aw
{12) Repeat steps (5) and (§).
{13} Use the appropriate CHANGE soft key to enter data 00.
46882-135W 5-21
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RF SIGNAL. GENERATOR ACCURACY

Specification:

Test equipment:

Description

RF Power Meter
and Power Head

Spectrum Analyzer

10 dB RF
Attenuator
(2 Reguired)

2 dB,

Minimum specification

2% overall accuracy
Measured at -20 dBm

Freguency
894 MH=z .
less than

Coverage 824 MiHz Lo
Digplay Fidelity
+0.3 dB

Maximum VSWR
i1

824 MHz to 894 MHz

50 dBm to

-120 dBm

Marconi
Marconi -
or 2040
Marconi 69608
and 6910 series
Power Head

Teast Procedure:
Spectrum Analyzer
2957D
Radio Test System
D O
RF
INPUT
¢ 10 dB
> ATTEN-
b UATOR
RF Signal Power
Generator Meter
10 dB
. ‘ ATTEN- | a A .
O‘T’— UATOR —I‘D
“C‘ElBTfB
Fig. 5-11 Test eguipment for RF signal generator accuracy
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(1) Connect the RF Signal Cenerator wvia a 10 dB attenuator to the
Power Meter as shown in configuration (a) in Fig. 5-11.

{(2) Set the power to give average of 10 reading.

(3) Set the RF Signal Cenerator to 880.02 MHz. Adjust the cutput
level to give a reading of -20.0 dBm on the Power Moter.

(4) Connect the RF Signal Generator to the Spectrum Analyzer via a
second 10 dB as shown in confiliguration (b) in Fig. 5-11.

(5) Set the 8pectrum Analvser as follows:-
Raf Freg 880.02 MHz Span/Div 500 Hz
Resolution Randwidth 100 Hz Video Bandwidth 170 Hz
Sweep Time 200 me/div
RF Attenuator 0 di
(6) Set the peak to the top of the screen. The Peak Find and

Marker /Ref Level may be ugeful for this.

The top of the screen is now calibrated to ~20 dBm.

(7) Set the Ref Level to —Z20 4B by the following procedure. Select 4B
gcale. Set Ref Level Lo +20 dBR. Select dB scale again. Select
"Marker 1 Ref Level”. 8et Ref Level to ~20 dB.

{(8) Connect the 2957D to the Spectrum Analyzer as shown in
configuration {(c¢)}. B8elect the D-AMPS system. Check that the

D-AMPS syastem type is selected. If not, gelect D-AMPS by pressing
the following soft keys IULL AUTO TEST, CHANGE FORMAT, SYSTEM
PARAMETERS. Use the SELECT soft key to select D-2MPS. Press CRTE
to return.

{9 Select Manual Tegt. Ensure that Channel 334 Analog is selected.
If not, select thig using the CHANGE soft key.

(10) Use the MODE soft key to selegt DATA OFF,

{11) Use the CHANGE soft key to set to SAT Level to 0 kHz.

{12} Use the CHANGE soft key to set the RF Level to ~50 dBm. Set the
Spectrum Analyzer to Video Average of 8 sweeps.

{13} Measure the RF Level on the Spectrum Analyzer and repeat {12) for
the RF Levels shown in Table 5-18.
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Table 5-18 RF POWER MEASUREMENT ACCURACY

Gen_Level Reading Upper Limit Lower Limit  Pass/Fail
-50¢@Bm_  -48.5dBm  -51.5 dBw 0]
-5l dBm_ .. T4%.5dBm  -52.5dBm
=52 dBm -50.5 dBm  -53.5dBm
-3 dBm . 5.5 dBm - -54.5 dBn
-e4dBm . -82.5dBm o -55.5dBm
-55 dBm -53.5 dBm - -56.5 dBm
c56 dBm o c%4.5 dBm o -57.5 dBm
-7 dBm_ _ 755.5.déBm  -58.5dBm
-5 dBm _ C%6.5 dBm _ -5%.5 dBM
-89 dBm_ - -87.5.¢Bm_ _ -60.5 dBm
-¢0 dBm - -58.5dBm  -6l.5dBm
-/ dem o -88.5 dBm _ -71.5 dBm
-80 dBm -78.5 dBm_ -8l.5d8m
-80 dBm_ o [88.5dBm  -91.5 dBm e
PHONE OPERATION TEST

Test Eguipment:
Degcription:
Emission Mobile Phone TDAOZ
Emigsion TIA Interface Box TQ0617
Printer with continuous interface

13.8 V DC Power Supply
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2957D
Radio Test System

PARALLEL PRINTER PORT

Printer

TIA PORT
a b Ericsson
TGO0617
13.8V PSU TIA VF Box
Ericsson
TDAO2 4 N Handset
Mohile Phone ‘ 1‘5
a b
<: {Tx Audio) {Rx Audio)
........... e
Fig. 5-12 Test equipment for Phone operation test
Procedure:
{13 Select he AMPS System. Presgs the FULL AUTC TRST soft key followed
by the CHANGE FORMAT soft key.
(23 Set the following format by use of the soft keys as described

below.
MENU.

SYSTEM PARAMETERS

System type

System ID

Syagtem Contrel Channel
Volce Channel

Handoff Increment

DISPLAY FORMAT

Display Format
Pauze
Number Format

TEST SEQUENCE

Tagt Seguence
DTMF

Heook Tlash

46882-135W

The hold tvpe denotes a soft key on the CHANGE FORMAT

L=-AMPS

0002

334

001 to 1023
50

rull
Manual only
Standard 1

Comprehengive test
Enalkled
Enabled
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PAGE 2, PRINTER

Printer Port Parallel
Print ALl ‘
Terminator CR,LF .

PAGE 2, INTERFACE, SERIAL

Baud Rate 1200 |
Length/Parity §/none N
Stop Bits 1 )
GPIB Address 6

PAGE 2, INTERFACE, TIA

Baud Rate 3006

Length/Parity 8 /none -
Stop Bits 2 SN
TIA Format ASCITI 3 )

PAGE 2, MISCELLANEQUS

5-26

De-Mod Source Internal
Disc Step Rate 6msS
Printer command Idle
gystem Configuration GOAQD

Plug the handset into the phone, power 1t on and start the test
running. As each test ig completed, the results will be printed on
the printer, they should all pass. Towards the end of the test,
the system will attempt to run the Digital Bit Error Rate Lests.
At the point where it flashes "WAITING TDMA CN*, the handset
should be unplugged, the T00617 box plugged in, the phone switched
on uging the button on the box and the continue key pressed. All
this must be accomplished within 1 Minute or the tests will fail.

Table 5-19 PHOCNE OPERATION TEST

COMPREHENSIVE TEST PASS/FAIL

46882-135W 7



Marconi

Instruments

The international country codes in telephone and fax numbers are shown in square brackets | |
whilst the national area codes are identified by round brackets { ).

UNITED KINGDOM

Marconi Instruments Ltd
Longacres

ST ALBANS

Hertfordshire AL4 OJN

United Kingdom

Telephone: [+44] {1727) 858292
Fax:[+44] (1727) 857481

Telex; 23350 MARCON G

GERMANY

Marconi Messtechnik GmbH
Landsberger Strasse 65
D-82110 GERMERING
Germany

Telephone: [+48] (89) 84 9360
Fax: [+49] (89) 84 19142
Telex: 5212642 MMMC D

AUSTRALIA

NETHERLANDS

Marconi Instruments (Pty) Lid
Unit 1

38 South Street

Rydalmere,

NEW SOUTH WALES, 2116
Australia

Telephone: [+61] (2) 638 0800
Fax:[+61] {2) 638 3131

FRANCE

Marconi Instrumenten

Van Limburg Stirumlaan 4
5037 SK TILBURG

Postbus 645

5000 AP TILBURG
Netheriands

Telephone: [+31] {13) 639540
Fax:[+31] (13) 639663

Mareoni Instruments SA

18 Rue du Plessis-Briard

“.e Canal’

Courcouronnes

91023 EVRY CEDEX

France

Telephone: [+33] (1} 60 77 90 66
Fax: [+33] (1) 60 77 69 22

Telex: 690482 F

SINGAPORE

GEC Singapore Pte Ltd
GEC Building

3 Tai Seng Drive
SINGAPORE 1953
Telephone: [+85)] 381 1470
Fax:{+65) 281 0113

SPAIN

HONG KONG

Marconi Instruments Lid.

Room 702-703, CC Wu Building
302-308 Hernnessy Road
WANCHAI

Hong Kong

Telephone: [+852] 2832 7988
Fax: [+852] 2834 5364

Marconi Instrumentos S.A.
Centro Empressarial “El Plantio”
C/Ochandianc, 4 Planta Baja
28023 MADRID

Spain

Telephone: [+34] (1) 37298 75
Fax: [+34] (1) 307 69 39

Telex: 57481 MIES E

USA

UK SERVICE DIVISION

Marconi Instruments Lid

The Airport

LUTON

Bedfordshire LU2 NS

United Kingdom

Telephone: [+44] (1582} 33866
Fax:{+44] (1582) 417573

Marconi Instruments Inc.
3 Pearl Court

Allendale

NEW JERSEY 07401

usa (et

Telephone: [+1] {201) 934 9050

or Toll Free 1 800 233 2955
Fax: [+1] (201) 834 9229
Telex: 910 710 991 9752




Al Marconi Instruments products are supported by the following network of Service Centres. Details of these
establishments may change from time fo time. if you expetience difficulties, please contact our Customer Support
Group at the UK Service Division at the address on the previous page.

ARGENTINA

CANADA

CZECH REPUBLIC

RF Instrumentos

Tucuman 358 - BT Pisol

{1048y BUENOS AIRES

Republic of Argentina

Telephong: [+541 (1) 311 0424/7432
Fax; [+54] (1) 312 2799

Telex: 21833 JUDD AR

AUSTRALIA

Canadian Marconi Company

600 Dr Frederik Philips Boulevard
Ville St Laurent

QUEBEC H4M 2359

Canada

Telephone: [+1] (514} 748 3000
Fax:[+1] (514) 748 3100

EMPOS s.ro.

Rostislavova 13

140 00 PRAHA 4

LCzech Repubiic

Telephone: (+42] (2} 692 50 80
Fax: [+42] (2) 682 50 B4

DENMARK

Mareoni Instruments (Pty) Lid
Unit 1

38 South Street

Aydalmere,

NEW SOUTH WALES, 2116
Austratia

Telephone: [+61] (2) 638 0800
Fax: [+61] (2) 638 3131

CANADA

AUSTRIA

LB-Electronics GmbH
Doblinger Haupstrasse 85
A-1180 WIEN

Austria

Telephone: (+43] (1) 367660
Fax: [+43] (1) 3698443

Canadian Marconi Company
415 Leggett Drive

PO Box 13330

Kanata

ONTARIO K2K 2B2

Canada

Telephone:+1] {613} 592 6500
Faxi{+1] {(613) 592 7427

CHILE

BAHRAIN

Aeradio Technical Services W.L.L.
PO Box 26803

MANAMA

Bahrain

Telephonse: [+973] 7277980

Fax: [+873] 727811

Telex: 8226 ATS BN

Morgan & Cia

Miguel Claro 070

Opte 8067 Torres de Tajamar
Torre B Providencia
SANTIAGO

Chile

Telephone: [+56] (2) 235 7733
Fax: [+56] (2) 235 7552

Stantronic instruments
Crmhajgardvej 16

DK 8700 HORSENS
Denmark

Telephone: 1+45] 75 643366
Fax: [+45] 75 644080

FlJl

AWA Compac Communication Pacific Lid
37 Freeston Road

Waiu Ba

Suva P.O, Box 858

SUVA

Fiji

Telephone; [+679] 312744

Fax: [+679] 300379

Telex: 2347 AWA FIJI F8

FINLAND

CHINA

BELGIUM

Marconi Instrumenten

Van Limburg Stirumlaan 4
5037 SK TILBURG

Postbus 645

5000 AP TILBURG
Natherlands

Telephons: [+31] (13) 639540
Fax: [+31} (13) 639663

Marconi Instruments Service Centre
Departiment of Electronic Engineering
Beijing Institute of Technology

7 Baishi Qiao Road

BEWING 100081

Pecples Republic of China

Telephons: [+86] (1) B42 7954

Fax: [+86] (1) 842 7954

Telex: 22011 BIT CN

Kaukemarkkinat Oy
Kutoiantie 4

8F-02630 ESPOC 63
Fintand

Tefephone: [+358] (0) 5211
Fax: [+358] {0) 521 6641
Telax: 124469 KAUKO SF

FRANCE

CHINA

BRAZIL

ATP Hi-Tek Eletronica L.ida
Alamedsa Amazonas
422-Alnhaville

06400 BARUERI SP

Brazil

Telephone: {+55] (11) 421 5477
Fax: [+55] {11) 421 5032

Telex: 1171413 HITK BR

Marconi Instruments Service Centre
424 Huai Hai Xi Road
SHANGHAI 200052

Peaoples Repubtic of China
Telaphone: [+86] (21} 212 2759
Fax: [+86] {21) 251 2662

Telex: 33390 AERCS CN

Marconi instruments SA

18 Rue du Plessis-Briard

‘Le Canal”

Courcouronnes

91023 EVRY CEDEX

France

Telephone: [+331 {1} 60 77 80 66
Fax:[+33] (1) 60 776222

Telex: 604482 F

GERMANY

COLOMBIA

BRUNEI

GEC Sin?apore Ple Lid
GEC Building

3 Tai Seng Drive
SINGAPORE 1953
Telephone: [+65] 382 8233
Fax: [+65] 382 8200

BULGARIA

Telectrénica Limitida

Carrerg 13,

MNr 48-47 Pisc 8°

Santafe Bogotd, B.C.

Colombia

Telaphone: [+57] {1) 2325886,
2327816 or 2876136

Fax: [+57] {1) 2B78589

Marconi Messtechnik GmbH
tandsberger Strasse 65
3-82110 GERMERING
Germany

Telaphone: {+48] (89} 84 9360
Fax:{+49] {89) 84 19142
Telex: 5212642 MMMC D

GREECE

GOPE Flectronics

45 "Popova Shapka" Str

1505 SOFIA

Buigaria

Telephone: [+359] {02) 708357
Fax: [+3508] (02) 708357

COSTA RICA

Talecom Hellas Lid

116 Ei Venizelou Avenue

GR 176 76 Katlithea

ATHENS

Greece

Telaphone: 1+30] (1) 958 7166
Fax:{+30} (1) 857 1994

Soni Vision S.A.

Apartado 620-1000

SAN JOSE

Costa Rica

Telephone: [+506] 31 3055 or 31 5685
Fax: [+506] 31 6531

Telex: 2645 ELEPEX CR

HONG KONG

GEC Hong Kong Ltd

CC Wu Building

302-308 Hennessy Road
WANCHA!

Hong Kong

Talephone: [+852] 2019 8282
Fax;: [+852] 2834 5773



HUNGARY

] ITALY

| MALAYSIA |

MTA-MMSZ Ltd

59-61 Etele ut

H-1118 BUDAPEST

Hungary

Telephone: [+36} (1) 1869 588
Fax:[+38] (1) 1611 021

Tefex: 225114 MTAMM H

Marconi SpA

Via Campo NellElba 3/6 instruments
00199 ROME

italy

Telephonsg: {+33] {6) 886 931
Fax:[+39] (6) 866 3963

Telex: 626189 MARCON |

ICELAND

Amundason HF
Langhortsuegi 109

104 REYKJAVIK

lceland

Telephone: [+354] {1} 687820
Fax: [+354} {1) 681180

Telex: 2108 AMCO 1S

INDIA

Aimil Sales & Agencies PvtLid
Naimex House

A-8 Mohan Co-operative ind. Est.
Mathura Road

NEW DELH: 110 044

india

Telephone: (11) 683 7281

Fax: (11) 644 8660

Telex: {31) 75020 AIML IN

INDIA

Aimil Sales & Agencies Pviiid
Badami Mansions

44 Millers Road

BANGALORE 560 052

India

Telephone: [+61] {B0) 2265 954
Fax:{+91] {BO) 2267 437
Telex: B4 58269 AIML IN

INDONESIA

P.T. Gentronix

36 Jalan Matraman Raya
JAKARTA 13150

Indonesia

Telephone: [+62] {21) BR4187
Fax: [+62] {21) 8580555
Telex: 48216 CENT JKT

IRAN

| JAPAN

Kikusui Electronics Corp.
NISSO the 15th Bidg. 8F
No.2-17-19, Shin-Yokohama
Koh-hoku-ku, Yokohama City
KANAGAWA PREF., 222
Japan

Telephone: [+81] (45) 475 1112
Fax:[+81] (45) 475 1115
Telex: J36475 KECJPN

| KENYA

GPT Kenya Lid

Uhuru Highway

P.C. Box 40743

NAIROBI

Kenya

Telephone: [+254] (2) 565011
Fax: [+254] {2) 41556
Telex: 24053

l KOREA

Zino Internationat

Youngsung Bidg.

108-4 Bamsung-dong
Kangnam-ku

SEQUL 135 091

Republic of Korea

Telephone: [+82] {2) 545 7334
Fax: {+82] (2) 545 7335

| KUWAIT

Ai-Nawas! Trading & Contracting Co.
PO Box 3204

13033 SAFAY

Kuwait

Telephone: [+965] 244 7243

Fax: [+965] 241 0473

Telex: 22131 AAA KT

Zaegim Electronic Ind. Co. Lid

PO Box 14155-1434

Niloo Sireet

No 21 Zaeim Building

Vanak Square

TEHRAN

Iran

Telephone: [+98] (21} 226 121415
Fax: [+98] (21) 226 6455

Telex: 212987 ZEIM IR

IRELAND

Neltronic Ltd

John F, Kennedy Road

Nags Road

DUBLIN 12

Eire

Telephone: [+353] (1) 503560
Fax:{+353] (1) 552788
Telex: 83556 NELT E!

| LEBANON
Mabek

P.Q. Box 13-53657

BEIRUT

Lebanon

Talephone: [+961] {1} 864479
Fax: [+861] (1) 603129
Telex: 22889 MABEK LE

| LICHTENSTEIN

Computer Controls A.G.
Probusweg 2

8057 ZURICH

Switzerland

Telephone: [+41] (1) 313 0616
Fax: [+41] (1) 313 0622

The General Electric Company of
Malaysia Sdn Bha,

Jalan 215-Templer

PO Box 225

Jalan Sultan

46720 PETALING JAYA

Malaysia

Telephone: [+60} (3) 791 1388

Fax: [+60] (3) 791 21350 or
[+60] (3} 701 1886

Telex: 37617 GECMYA MA

| NAMIBIA

Measuretest cc

P.0. Box 6301

DUNSWART 1508

Transvaal

Republic of South Africa
Telephone, [+264] (11) 884 7721
Fax: [+264] (11) 894 6414
Telex: 747651 MTEST SA

| NEPAL

AIMIL Sales & Agencies Pvt Lid
Naimex House

A-8 Mohan Co-operative Ind. Est.
Mathura Road

NEW DELH: 110 044

India

Telephone, [+977} (11) 683 7281
Fax: [+977] (11) 644 8660

Telex: {31} 75020 AIML iN

| NETHERLANDS

Marconi Instrumenten

Van Limburg Stirumtaan 4
5037 SK TILBURG

Postbus 645

5000 AP THLBURG
Netherlands

Telephone: [+31] {13} 639540
Fax: [+31] (13) 639663

[ NEW ZEALAND

Components & Instrumentation N.Z. 1.1d
P.C. Box 38099

Wellington Mail Centre

19-21 Pretoria Street

LOWER HUTT

New Zealand

Telsphone: 1+64] (4) 566 3222

Fax: [+84] (4) 566 3722

| NIGERIA

GPT (Wesli Africa) Ltd

26 Creek Road

P.O. Box 1008

APAPA

Nigeria

Telephone: [+234] (1) 803230
Fax: [+234] (1) 870591

Telex; 21385

| LUXEMBOURG

] NORWAY

ISRAEL

|IES Electronics Agencias (1986) Lid
50 Betzalel Sireet

RAMAT GAN 52521

Israe

Telephone: {+972] {3) 752 6333
Fax:}+972] (3} 751 0827

Telex: 361396 IES iL

Marconi Instrumenten

Van Limburg Stirumiaan 4
5037 8K TILBURG

Postbus 645

5000 AP TILBURG
Netherlands

Telephone: [+31] (13} 638540
Fax: {+31] {13) 639653

ITALY

Marconi SpA
Via Paimanova, 185
20132 MILAND

lialy

Telephone: [+39] (2) 286 3141
Fax: [+38] (2) 256 7745
Telex: 311467 MARCON |

] MALAWI

HBusiness Machines Limited
P.O. Box 5095

Chilemnbwe House

Churchill Road

LIMBE

Malawi

Telephone: {+265] £40 088
Telex: [+265] 4218 ERANTHIS

Nortroricom a/s

.0, Box 33

Manglerud

061208106

Norway

Telephone: (+47] (22) 68 99 10
Fax: [+47] (22} 68 18 87

Telex: 77140 NM M

| OMAN, SULTANATE OF

Suhail & Saud Bahwan
PO Box 169

MUSCAT

Sultanate of Cman
Telephone: [+868] 793741
Fax: [+968] 796158

Telex: 3585 BAHWAN ON




PAKISTAN

| SLOVAKIA REPUBLIC

| UAE ABU DHABI

Intermark Ltd

P.O. Box 6159

Hakimsons Buiiding

19 West Wharf Road
KARACHI 74000

Pakistan

Telephone: [+921 {21) 201725
Fax: [+92] (21} 231 04801
Telax: 23649 YAQIN PK

EMPCS s.r.o.

Hostislavova 13

140 00 PRAHA 4

Czech Repubiic

Telephone: [+38] (2) 692 50 80
Fax: [+38] {2) 692 50 84

! SOUTH AFRICA
I PHILIPPINES Measuretest cc
P.Q. Box 6301
Sunley Inc DUNSWART 1508
B/F RO Building Transvaal

1L 05 Rads lStreef

egaspi Village

Makat:

METRC MANILA

Philippines

Telephone: [+63] {2} 818 1216
Fax: [+63] (2) 815 0730

POLAND

Interlab P.U.H.

Ul. Patocka 14, PAW 3
01-641 WARBAW
Poland

Telaphone: [+48] {22) 335454 or 333856

Fax: {+48] (22} 3332260 OR 333956

Republic of South Africa
Telephone: [+27] (11} 894 7721
Fax: [+27] (11) 894 6414
Telex: 747651 MTEST SA

| SOUTH AMERICA

Marconi Instruments

Latin American Division

451 West Cyprus Creek Road
Crown Center Suite 300

FORT LAUDERDALE

Florida 33309, USA
Telephone: [+1] {305} 491 4188
Fax:[+1] (305) 491 0511

PORTUGAL

Pinto Basto Electrotecnia e Magquinas Lida

Av. 24 de Julho

3-1 Esg

1200 LISBON

Portugal

Teiephone: [+351] (1) 3972041

Fax: {(+3511 (1) 3972596
Telex: 16818 SOCI. P

QATAR

Business Communications Qatar {3d

PO Box 150

DOHA

Qatar

Telephone; {+874] 325851
Fax: (+974] 414100
Telex: 4218 JAIDAH DH

SABAH

! SPAIN

Business Communications UAE {Pte} Lid
P.0. Box 2534

ABU DHABI

United Arab Emirate
Telephone: [+971] (2) 720646
Fax: [+971] (2) 782702

Telax: 22457 BCLAM EM

UAE DUBAI

Business Communications UAE (Pte} i

P.C. Box 233
DUBAS
United Arab Emirate

Telephone: [+971] 54} 225135/6/7 or

([+971] 4
Fax: [+971] (4) 236153
Telex: 47631 DUTEN EM

220186/7/8

UNITED KINGDOM

Marconi Instruments 1.id

The Aimort

LUTON

Bedfordshire |.LJ2 NS

United Kingdom

Telephone: [+44] (582} 33866
Fax: [+44] (582) 417573

Marconi Instrumentos S.A.
Centro Empressarial “El Plantio”
¢/Ochandiano, 4 Plania Baja
28023 MADRID

Spain

Telephone: [+34] (1) 37288 75
Fax: [+34] {1} 307 69 39

Telex: 57481 MIES E

URUGUAY

| SWEDEN

Pronesto AB

Box 6014

164 06 KISTA

Sweden

Telephone: [+46] (8) 632 65 70
Fax: [+46] (8) 751 41 11
Telex: 18270 PROS

Peilmar S.A,

Casilla Corres 6125

Piedras 676

MONTEVIDEC

Uruguay

Telephone: [+598) (2) 862017
Fax; [+598] {2) 961991

Telex: 26685 PELMA UY

USA

The Generat Electric Company of
Malaysia Sdn Bhd.

Jalan 215-Templer

PQ Box 255

Jalan Sultan

46720 PETALING JAYA

Malaysia

Telephone: [+60] (3) 791 1388

Fax: [+60] (3) 791 1883

Talex: 37617 GECMYA MA

| SWITZERLAND

Compuier Controls AG
Probusweg 2

8057 ZURICH

Switzerland

Teisphone: [+411 (1) 313 06816
Fax: [+41] (1) 313 0622

Marconi instruments inc

3 Pear! Court

Allendale

NEW JERSEY 07401

USA

Telaphone: [+1] (201) 834 9050
Toll Free: 1 800 233 2955

Fax: [+1]{201) 934 9228

Telex: 910 710 991 9752

VIETNAM

SARAWAK

| TAIWAN

The General Electric Company of
Malaysia Sdn Bhd.

Jatan 215-Templer

PO Box 255

Jatan Sultan

46720 PETALING JAYA

Malaysia

Telephone: [+60] {3) 781 1388

Fax: [+60] (3) 791 1883

Telex: 37617 GECMYA MA

Hwa Jeat Com.

8F-3, No, 181 Fu-Hsing N, Road
TAIPE| 16441

Taiwan, Republic of China
Telephone; {+886] (2) 719 3216
Fax: [+B86] (2) 713 2886

East Asiatic Compan

y
17 Ton Duc Thang Street, 2nd Floor

HO CHI MiINH CITY

Socialist Republic of Vietnam
Telsphone: [+84] (8) 290499
Fax: [+84] (8) 230014

VENEZUELA

| THAILAND

SAUDI ARABIA

Electronic Equipment Marketing Co
P.O, Box 3750

RIYADH 11481

Kingdom of Saudi Arabia
Telephone: [+966] (1) 477 1650
Fax: [+966] (1) 478 5140

Telex: 401120 ZUHAIR Sd

Yip in Tsoi & Jacks Lid

523 aMtehaprutharam Road
P.C. Box 2611

BANKOK 10501

Thaitand

Telephone: [+66] (2} 236 5730
Fax: [+66] (2) 236 5583
Telex: 82928 YIPJACKS TH.

Marcoms De Venezuela C.A.
Edif Exagon Pisc 5 OFC 57
Av Bomulo Gallegos Eil Marques
Apartado 76702
CARACAS 1070A
Venezueia
Telephone: [+58] (2; 242 111,
[+58] (2
[+58] (2) 242 1500
Fax: [+58] (2) 238 0068 or (2) 242
Telex: 23049 DHMAR Vi

242 1590 or

0241

| TURKEY

ZIMBABWE

SINGAPORE

GEC Singapore Pte Lid
GEC Buiidin

3 Tai Seng Drive
SINGAPORE 1823
Talephone: [+65] 382 8233
theFax: {+65] 382 8200

Orko Mumessillik

Tunus Caddesi 85/9

06680 Kavaklidere

ANKARA

Tutke

Telephone: [+90] (312) 426 6047
Fax: [+90] (312) 426 6180
Talex: 44498 OKAS TR

KD Hoidings (Pvt) Lid
Elacombe House

P.0O. Box 2500

HARARE

Zimbabwe

Telephone: [+263] (4) 758321
Fax: [+263] (4) 758928
Telax: 26069 KDB ZW

7/2/95



