PUBLICATION NUMBER A7173
ISSUE 3.8.97

6113

DIGITAL RADIO TEST SET

Volume 2 Operator Manual

RACAL INSTRUMENTS LTD

RACAL INSTRUMENTS LTD.

480 Bath Aoad, Slough,

Bearkshire SL1 6BE, Great Britaln.
Telephona: -+44 (0) 1628 604455,

Telex: B47020. Fax: +44 (0) 1628 682017

RACAL INSTRUMENTS INC.

4 Goodyear Street, P.O.Box C-18541,
irvine. CA 92718, USA.

Telephone: +1 714 B59 8939,

Telex: 678341, Fax: +1 714 859 2505

RACAL SYSTEMS ELECTRONIQUE S.A.

18 Avanue Dutarire,

78150 Le Chesnay, France.
Telephone: +33 (1) 3955 8888,

Telex: 687215, Fax: +33 (1) 3955 6735

RACAL SYSTEMS ELETTRONICA ari
Strada 2 - Palazzo C4,

20090 Milanofion Assago MI, Haly.
Telephone: +39 (2) 5750 1796.

Fax: +39 (2) 5750 1828

RACAL ELEKTRONIK SYSTEM GmbH
Frankenlorsier Strassa 21,

51427 Bergisch Gladbach 1, Germany.
Telaphone: +48 2204 9222-0.

Telax: 88768428, Fax: +49 2204 21491

RACAL ELECTRONICS

5un House, 13th Floor,

181 Des Voeux Road, Ceniral, Hong Kong
Telaphone: (+852) 281 58633.

Fax: {+852) 281 58141

RACAL ELECTRONICS Pte. Ltd.

26 Ayer Crescent, 04-06/07,

Ayer Rajah Industrial Estate, Singapore
Telaphone: (+65) 778 2200.

Fax: (+65) 778 5400

RACAL AUSTRALIA Pty. Ltd.
3 Powells Road, Brookvale,
NSW 2100, Ausiralia
Telephone: (+61) 2936 7000.
Fax: {+61) 2936 7036

IRIA/C/AIL |

The Elactronics Group

DATE OF FIRST PUBLICATION :  JULY 1885

Copynght © 1995, 1996, 1997 by Racal Instruments Lid. Prinled in England. All Rignts Resarved.
This book or parts thereo! may nol be reproduced In any form without wrilten permission of the publishers.

www.valuetronics.com


https://www.valuetronics.com/

www.valuetronics.com



AMENDMENT RECORD

incorporation of amendments to this manual should be recorded on this page

Amendment  Incorporated Date Amendment Incorporated Date
No. by No. By
1 23

2 24

3 25

4 26

5 27

6 28

7 29

8 30

g 31

10 32

1" 33

12 34

13 35

14 36

15 a7

16 38

17 39

18 40

19 41

20 42

21 43

22 44

6113/E(2) August 97 P-1/2
A7173

www.valuetronics.com



www.valuetronics.com



CONTENTS LIST

SOFTWARE COMPATIBILITY

SAFETY PRECAUTIONS

CE CONFORMITY

GLOSSARY OF TERMS AND ABBREVIATIONS
CHANNEL NUMBER/FREQUENCY CHARTS

MS/BTS POWER CHARTS

TECHNICAL SPECIFICATION .......cciirviriiinrcsmsssmns s s st snsssns snnsssensses SECTIONA1
GENERAL DESCRIPTION.........cccciiniamrsmrsammrnsnssnnssssessssnnessscarsamen s snmrananenns SECTION 2
PREPARATION FOR USE......ccocnmmmeimmmmiminstmscinersasmsmmmmmassansrsssssnensssasonsnes SECTION 3
TEST INFORMATION .....ovmrmeiiiiimnineniiesniressansstonssnanssmmssnanbr kst stsa s assnemnsssassnns SECTION 4
OPERATING INSTRUCTIONS - MMI SOFTWARE.......ciiiniiecmesininmanmniiienans SECTION 5
OPERATING INSTRUCTIONS - GPIB...ccccoicuivivinreanrnmmscasmsenosssannessscsssnssnsasan SECTION 6
BTS MANUFACTURER-SPECIFIC INFORMATION. ... SECTION 7

Inltlal Fallure Diagnosls Procedure

Problem Report Sheet

6113/E(2) August 97 P-3/4
A7173

www.valuetronics.com



www.valuetronics.com



SOFTWARE COMPATIBILITY

This manual contains information compatible with Software Release version 03.01.

© Copyright Racal Instruments Ltd 1995, 1996

Incorporating copyright licensed program materlals of
Metagraphlcs Software Corporation
Copyright 1986-1989 Metagraphlcs Software Corporation,
Scotts Valley, CA 95066, USA

This equipment Incorporates:
SILICON SOFTWARE
© 1989, 1990, 1991, 1992, 1993, 1994 Microtec Research Inc.
All rights reserved under the copyright laws of the United States

MICROTEC RESEARCH INC., 2350 MISSION COLLEGE BLVD., SANATA CLARA, CA 95054
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SAFETY PRECAUTIONS

SYMBOLS AND HEADINGS

The following symbols and headings are used in this handbook to indicate Safety hazards.
Personnel using this equipment must read this handbook and familiarize themselves with each
safety requirement before operating the equipment.

WARNING:

CAUTION:

/N

A WARNING indicates a hazard that affects personnel. The instructions in a
WARNING must be observed; if the WARNING is ignored, injury or loss of life
may result.

A CAUTION indicates a hazard that affects ihe equipment. The instructions in a
CAUTION must be observed; if the CAUTION is ignored, damage may be
caused fo the equipment.

This symbol is used on ihe equipment to indicate that it is necessary to refer to,
and comply with, all instruclions in this handbook regarding the use of such
marked facilities.

GENERAL SAFETY PRECAUTIONS

WARNING:

P-6
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(1)

(2)

(3)

(@)

THIS IS A SAFETY CLASS 1 PRODUCT PROVIDED WITH A
PROTECTIVE EARTHING CONDUCTOR INCORPORATED IN THE
POWER CABLE. THE MAINS PLUG MUST ONLY BE INSERTED IN A
MAINS SOCKET OUTLET PROVIDED WITH A MATCHING EARTH
CONTACT. ANY INTERRUPTION OF THE EARTH CONDUCTOR,
INSIDE OR OUTSIDE THE TEST SET, IS LIKELY TO CAUSE THE
TEST SET TO BECOME DANGEROUS TO PERSONNEL.
DELIBERATE INTERRUPTION OF THE EARTH CONDUCTOR IS
FORBIDDEN.

THE ENVIRONMENTAL OPERATING CONDITIONS SPECIFIED FOR
THE EQUIPMENT MUST BE OBSERVED. DO NOT ALLOW THE
EQUIPMENT TO BECOME WET, AND DO NOT ALLOW WATER TO
ENTER THE EQUIPMENT. DO NOT OPERATE THE EQUIPMENT
WHEN WET BECAUSE IN THIS CONDITION THE SAFETY OF THE
EQUIPMENT MAY BE DEGRADED.

THIS EQUIPMENT CONTAINS LETHAL VOLTAGES. DC NOT
REMOVE THE COVERS. RETURN THE EQUIPMENT TO RACAL
INSTRUMENTS LTD OR APPROVED SERVICE AGENT FOR
SERVICING.

THIS EQUIPMENT MUST BE KEPT CLEAN AND FREE FROM
CONTAMINATION. IF NECESSARY, CLEAN THE EQUIPMENT AS
DESCRIBED IN THIS HANDBOOK. IF THE EQUIPMENT IS SEVERELY
CONTAMINATED, IT SHOULD BE RETURNED TO RACAL
INSTRUMENTS LTD OR APPROVED SERVICE AGENT.
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CAUTION:

(5

(6)

)

(8)

9

ANY DEVIATION FROM THE INSTRUCTIONS PROVIDED IN THIS
HANDBOOK MAY CAUSE THE PROTECTION PROVIDED BY THE
EQUIPMENT TO BE IMPAIRED,

THE MAINS FUSES MUST BE REPLACED ONLY WITH THE SAME
TYPE AND RATING (SEE SECTION 3). THE USE OF OTHER FUSES
OR MATERIAL MAY CAUSE A FIRE HAZARD AND IS FORBIDDEN.

SOME TYPES OF BTS CAN GENERATE RF POWER LEVELS THAT
ARE SUFFICIENT TO CAUSE INJURY TO PERSONNEL. ALWAYS
ENSURE THAT THE AF OUTPUT IS DISABLED BEFORE
CONNECTING OR DISCONNECTING RF CABLES. NEVER USE
DAMAGED RF CABLES ON THE RF PORTS.

IN CERTAIN TESTS, THE BTS CAN BE LEFT IN A STATE IN WHICH IT
WILL CONTINUE TO TRANSMIT UNTIL THE THE TEST IS ABORTED
BY THE OPERATOR. ALL DUE ATTENTION MUST BE PAID TO
ENSURING THAT THE TEST IS STOPPED AT AN APPROPRIATE
TIME AND THAT THE BTS HAS STOPPED TRANSMITTING.

WHEN CARRYING OUT LIVE TESTING ON A BTS USING A 6113
WITH OPTION 54, IT IS IMPORTANT THAT A SAFE CONNECTION
POINT FCR THE 6113 IS PROVIDED. THIS 1S PARTICULARLY
IMPORTANT WHERE THERE IS A THREAT OF LIGHTNING STRIKING
THE SYSTEM UNDER TEST. IT IS THE USER'S RESPONSIBILITY TO
PROVIDE THE NECESSARY SAFE CONNECTION POINT,

DO NOT OBSTRUCT THE AIR INLET TO THE FAN, OR THE AIR OUTLETS IN
THE SIDE PANELS, IN ANY WAY, RESTRICTING THE FLOW OF AIR COULD
CAUSE THE TEST SET TO OVERHEAT AND MAY CAUSE DAMAGE.
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C€

SAFETY

Always operate the product In accordance with the instructions in this manual,

ELECTROMAGNETIC COMPATIBILITY (EMC)

To ensure that EMC integrity is retained always follow good EMC practice. In particular:

(1) Use good guality coaxial connections for signal input and outpul leads.
(2) Use good quality screened data or control cables and conneclors.,
(3) Ensure that cable screens are properly terminated within the connectors. Do nhot use

cables if the terminafions are lcose or frayed.

(4) Ensure that the screening is continuous through 1o the chassis of the equipment.
{5) Ensure that any associated equipment is CE marked or is of good EMC design and
performance.

ELECTROSTATIC DISCHARGE (ESD)

Electrostatic discharge may damage or degrade ithe performance of the Test Set if proper
precautions are not taken:

(1) Where they are provided, protective covers must always be fitled on any rear panel
connectors that are not in use (i.e. have no cable connected). Replacement protective
covers are available from Racal Instruments Lid or approved Service Agents.

(2) Before connecting free cables (i.e. not connected at either end) io any item of

equipment, it is recommended that the cable connector pins are momentarily grounded
to discharge any static build up within the cable.
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DECLARATION OF CONFORMITY

Supplementary Information:

Name of Authonised Signatory:
(PRINT)

Professional Title of Signatory:
(PRINT)

Signature of Authorised Signatory:

Place and Date of Issue:

Ser. No. CE 017
We:
Supplier's Name: Racal Insiruments Lid.
Supplier's Address: 480 Bath Road
Slough
Berks.
SL1 6BE
declare under our sole responsibility that the
following product(s):
Product Name: Digital Radio Test Sct
Product Model Number(s): 6113
Product Options: All
to which this declaration relates conform(s)
with the following standard(s) or other
normative document(s):
Safety: EN 61010-1:1993
EMC; EN55022:1988, Class B/BSEN 55022:1995, Class B

LEC #01-2:1991/BSEN 60801-2:1993, 4kV CD, 8kV AD
(performance criterion 2)

TEC 801-3:1984/1EC 1000-4-3:1995

(performance criterion 2)

IEC 801-4: 19BR/BSEN 61000-4-4:1995

{perfurmance criterion 2}

TEC 1000-4-5:1995

IEC 1000-4-11:1994

The producis herewith comply with the requirements of the Low Voltage Directive 73/23/EEC and
the EMC Directive 89/336/EEC (as amended by EMC Dircetive 92/31/EEC) and carry the CE mark
accordingly. The products were lested 1n a Lypical configuration.

K T, H=3 ek

_ TETHNuAL PIACTTO

Slough, Be

:s.. England 14/ 'ét EZ
(tlown,county.counlry}  (date)
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GLOSSARY OF TERMS AND ABBREVIATIONS

A-bis
ARFCN

AGCH
BA

BBP

BCC

BCCH
BCCH_FREQ_NCELL

BER

BNC

B.0.S.58.
BS_AG_BLKS_RES

BSC
BSIC
BS_PA_MFRMS

BTS

Burst

CA

CAT

CBCH

CCH

CCCH
CCCH_GROUP
CELL

CELL_BAR_ACCESS

www.valuetronics.com

Control and data link between the BTS and the network.

Absolute RF Channel Number. A number in the range 1
to 124, or 512 to 885, or 975 to 1023, which defines the
absolute radio frequency channel number.

Access Grant CHannel

BCCH Allocation. The radic frequency channels
allocated in a cell for BCCH transmission.

BaseBand Processor
Base Station Colour Code
Broadcast Control CHannel

Frequency of lhe RF carrier on which the BCCH of a
neighbouring cell is transmitted.

Bit Error Ratio
Base Station Network Code
Base Station On-Air Service System

The number of blocks on each common control channel
reserved for access grant messages.

Base Station Controller
Base Transceiver Station ldentity Code

The number of multiframes between two transmissions of
ihe same paging message to MSs of the same paging
group.

Base Transceiver Station

A period of modulated carrier less than one timeslot. The
physical content of a timeslot.

Cell Allocation. The radio frequency channels allocated
io a particular cell

Cell Allocalion Table

Cell Broadcast CHannel
Cell Control Channel
Common Control CHannel
Group of MSs in idle mode.

Geographical area within which a defined set of channels
is provided.

Cell access barred parameter.
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CELL_RESELECT_HYSTERESIS
Cl
Class I1A, 1B, Il

DAl
DTX

EFR
EEPROM
FACCH
FCCH
FER
FTP
GMSK
GPIB
GSM
HPU
HSN
IMEI
MSI
LAC
LAl
LAPB
LAPD
MAIO
MAT
MCC
MMI
MNC
MO
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The AXLEV hysteresis required for cell reselection.
Cell |dentity

Classification of speech encoder bits depending on the
degree of protection needed. Class [A and Class IB bits
have protection; Class Il bits have no protection. Error
detection is performed on Class IA bits.

Digital Audio Interface

Discontinuous Transmission. Means of saving battery
power (e.g. in HPUs) and reducing interference by
automatically switching the transmitter off when no
speech or data are to be sent,

Enhanced Full Rate (speech coding format)
Eleclrically Eraseable Programmable Read Only Memory
Fast Associated Control CHannel
Frequency Correction CHannel

Frame Erasure Ratio

File Transfer Protocol

Gaussian Minimum Shift Key

General Purpose Interface Bus

Global System for Mobile communications
Hand Portabie Unit

Hopping Sequence Number

International Mobile Equipment Identity
International Mobile Subscriber Identity
Location Area Code

Location Area ldentity

Link Access Protocol B Channel

Link Access Protocol D Channel

Mobile Aflocation Index Ofiset

Mobile Allocation Table

Mobile Country Code

Man Machine Interface

Mobile Network Code

Mobile Originated



MS

MS_TXPWR_MAX_CCH

MT
NCC
PCH
PID
PIN
PLMN
PLMN_PERMITTED
PPP
PUK
RACH
RAND
RBER
RXLEV

RXLEV_ACCESS_MIN

SACCH
SACCH_TF
SAPI
SDCCH
SCH

SiM

SMS

TCH

TDMA
TEI
TMSI
TRF

P-12
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Mobile Stahion

Maximum allowed fransmitted RF power for MSs to
access the system until commanded otherwise.

Mobile Terminated

Network Colour Code

Paging CHannel

Protocol IDentifier

Personal Identification Number

Pubiic Land Mobile Network

PLMN permitied for handover purposes.
Point 1o Point Protocol

Pin Unblock Key

Random Access CHannel

RANDom number used during Authentication
Residual Bit Error Ratio

Received Signal LEVel parameter. A measure of the
mean received signal level.

The minimum RXLEV at an MS for access 1o a cell.
Slow Associated Contral Channel

Siow Associated Control Channel - Traffic Full Rate
Service Access Point Indicator

Stand Alone Dedicated Control CHannel
Synchronisation CHannel

Subscriber ldentity Module

Short Message Service

Traffic CHannels. Channels that carry user speech or
data.

Time Division Multiple Access
Teminal Endpoint Identifier
Temporary Mobile Subscriber |dentity
TRaFfic
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E-GSM CHART 1 -- DOWNLINK (Base Station Te Mobile)

CHANNEL NUMBER/FREQUENCY CHARTS

| CHANNEL DOWNLINK FREQUENCIES
NUMBERS (MHz)

0 935.000
1-5 935.200 935.400 935.600 935.800 936.000
6-10 936,200 936.400 936,600 936.800 937.000
11-15 937.200 937.400 937,600 937.800 938.000
16 - 20 938,200 938.400 938.600 938.800 939.000
21 .25 939.200 939.400 939,600 939,800 940.000
26 - 30 940.200 940.400 940.600 940.800 941,000
a1.35 941,200 941.400 941.600 941.800 942,000
36 - 40 942,200 942,400 942,600 942 800 943.000
41-45 943,200 943.400 943,600 943,800 944,000
46 - 50 944,200 944.400 944,600 944,800 945.000
51-55 945.200 945.400 945.600 945,800 946.000
56 - 60 946 200 946 400 946.600 946.800 947.000
61-65 947.200 947.400 947.600 947.800 948.000
66 - 70 948.200 948.400 948.600 948,800 949.000
71-75 949.200 949.400 949.600 949.800 850.000
76 - 80 950.200 950.400 950.600 950,800 951.000
81-85 951.200 951.400 951.600 951.800 952.000
86 - 90 952.200 952.400 952.600 952.800 953.000
91-95 953.200 953.400 953.600 953.800 954.000
96 - 100 954.200 954.400 954.600 954.800 955.000
101 - 105 955.200 955.400 955.600 955.800 956.000
106 -110 956.200 956.400 956.600 956.800 957.000
111 - 115 957.200 957.400 957600 957.800 958.000
116 - 120 958.200 958.400 958.600 958.800 959.000
121 - 124 a59.200 959.400 959,600 959.800

975 - 979 925.200 925.400 925.600 925.800 926.000
980 - 984 926.200 926.400 926.600 926.800 927.000
985 - 989 927.200 927.400 927.600 927.800 928.000
990 - 994 928.200 928.400 928.600 928,800 929.000
995 - 999 929.200 929.400 929.600 929,800 930.000
1000 - 1004 930.200 930.400 930.600 930.800 931.000
1005 - 1009 931,200 931.400 931.600 931.800 932,000
1010 - 1014 932.200 932.400 932.600 932.800 933.000
1015 - 1019 933.200 933.400 933,600 933.800 934.000
1020 - 1023 934.200 934.400 934.600 934.800
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E-GSM CHART 2 -- UPLINK (Mobile To Base Station)

CHANNEL UPLINK FREQUENCIES

NUMBERS (MHz)
0 890.000
1-5 890.200 890.400 890.600 890.800 891.000
6-10 891.200 891.400 891.600 891.800 892.000
11-15 892.200 892.400 892.600 892.800 893.000
16 -20 893.200 893.400 893.600 893.800 894.000
21-25 894.200 894.400 894.600 894.800 895.000
26 -30 895.200 895.400 895.600 895.800 896.000
31-35 896.200 896.400 896.600 B896.800 897.000
36 - 40 897.200 897.400 897.600 897.800 898,000
41 - 45 898.200 898.400 898.600 898.800 899.000
46 - 50 899.200 899.400 899.600 899.800 900.000
51 -55 900.200 900.400 900.600 900.800 901.000
56 - 60 901.200 901.400 801.600 901.800 902.000
61-65 902.200 902.400 902.600 902.800 903.000
66 - 70 903.200 903.400 903.600 903.800 904.000
71-75 904.200 904.400 904.600 904.800 905.000
76 - BO 905.200 905.400 905.600 905.800 906.000
81-85 906.200 906.400 906.600 906.800 907.000
86 - 90 907.200 907.400 907.600 907.800 908.000
91-95 908.200 908.400 908.600 908.800 909.000
96 - 100 909.200 909.400 909.600 909.800 910.000
101 - 105 910.200 910.400 910.600 910.800 911.000
106 - 110 911.200 911.400 911.600 811.800 912.000
111-115 912.200 912.400 912.600 912.800 913.000
116 - 120 913.200 913.400 913.600 913.800 914.000
121- 124 914.200 914.400 914.600 914.800
975 - 979 880.200 880.400 880.600 880.800 861.000
980 - 984 881.200 881.400 881.600 881.800 882.000
985 - 989 882.200 882.400 882.600 882.800 883.000
990 -994 883.200 883.400 883.600 883.800 884.000
995 - 999 884.200 884.400 884.600 884.800 885.000
1000 - 1004 885.200 885.400 885.600 885.800 886.000
1005 - 1009 886.200 886.400 886.600 886.800 887.000
1010-1014 887.200 B87.400 887.600 887.800 888.000
1015 - 1019 888.200 888.400 888.600 868.900 889.000
1020 - 1023 889.200 889.400 889.600 889.800
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DCS 1800 CHART 1 -- DOWNLINK (Base Station To Mobile)

CHANNEL ‘ DOWNLINK FREQUENCIES

NUMBERS i {MHz)

512 -515 1805.2 1805.4 1805.6 1805.8
516 -520 1806.0 1806.2 1806.4 1806.6 1806.8
521 -525 1807.0 1807.2 1807.4 1807.6 1807.8
526 -530 1808.0 1808.2 1808.4 1808.6 1808.8
531 -535 1809.0 1809.2 1809.4 1809.6 1809.8
536 -540 1810.0 1810.2 1810.4 1810.6 1810.8
541 -545 1811.0 1811.2 1811.4 1811.6 1811.8
546 -550 1812.0 1812.2 1812.4 1812.6 1812.8
551 -555 1813.0 1813.2 1813.4 1813.6 1813.8
556 -560 1814.0 1814.2 1814.4 1814.6 1814.8
561 -565 1815.0 1815.2 1815.4 1815.6 1815.8
566 -570 1816.0 1816.2 1816.4 1816.6 1816.8
571 -575 1817.0 1817.2 1817.4 1817.6 1817.8
576 - 580 1818.0 1818.2 1818.4 1818.6 1818.8
581 - 585 1819.0 1819.2 1819.4 1819.6 1819.8
586 -590 1820.0 1820.2 1820.4 1820.6 1820.8
591 -585 1821.0 1821.2 1821.4 1821.6 1821.8
596 - 600 1822.0 1822.2 1822.4 1822.6 1822.8
601 -605 1823.0 1823.2 1823.4 1823.6 1823.8
606 -610 1824.0 1824.2 1824.4 1824.6 1824.8
611 -615 1825.0 1825.2 1825.4 1825.6 1825.8
616 -620 1826.0 1826.2 1826.4 1826.6 1826.8
621 -625 1827.0 1827.2 1827.4 1827.6 1827.8
626 - 630 1828.0 1828.2 1828.4 1828.6 1828.8
631 -635 1829.0 1829.2 1829.4 1829.6 1829.8
636 - 640 1830.0 1830.2 1830.4 1830.6 1830.8
641 -645 1831.0 1831.2 1831.4 1831.6 1831.8
646 - 650 1832.0 1832.2 1832.4 1832.6 1832.8
651 -655 1833.0 1833.2 1833.4 1833.6 1833.8
656 - 660 1834.0 1834.2 1834 .4 1834.6 1834.8
661 - 665 1835.0 18352 1835.4 1835.6 1835.8
666 -670 1836.0 1836.2 1836.4 1B36.6 1836.8
671 -675 1837.0 1837.2 1837.4 1837.6 1837.8
676 -680 1838.0 1838.2 1838.4 1838.6 1838.8
681 -685 1839.0 1839.2 1839.4 1B39.6 1839.8
686 - 690 1840.0 1840.2 1840.4 1840.6 1840.8
691 -695 1841.0 1841.2 1841.4 1841.6 1841.8
696 - 700 1842.0 1842.2 1842.4 1842.6 18428
701 -705 1843.0 1843.2 1843.4 1843.6 1843.8
706 -710 1844.0 1844.2 1844.4 1844.6 1844.8
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DCS 1800 CHART 2 -- DOWNLINK (Base Station To Mobile)(continued)

CHANNEL DOWNLINK FREQUENCIES
NUMBERS {MHz)
711 -715 1845.0 1845.2 1845.4 1845.6 1845.8
716 -720 1846.0 1846.2 1846.4 1846.6 1846.8
721 -725 1847.0 1847.2 1847.4 1847.6 1847.8
726 -730 1848.0 1848.2 1848.4 1848.6 1848.8
731 -735 1849.0 1849.2 1849.4 1849.6 1849.8
736 -740 1850.0 1850.2 1850.4 1850.6 1850.8
741 -745 1851.0 1851.2 1851.4 1851.6 1851.8
746 -750 1852.0 1852.2 1852.4 1852.6 1852.8
751  -755 1853.0 1853.2 1853.4 1853.8 1853.8
756 -760 1854.0 1854.2 1854.4 1854.6 1854.8
761 -765 1855.0 1855.2 1855.4 1855.6 1855.8
766 -770 1856.0 1856.2 1856.4 1856.6 1856.8
771 =775 1857.0 1857.2 1857.4 18567.6 1857.8
776 -780 1B58.0 1858.2 1858.4 1858.6 1858.8
781 -785 1859.0 1859.2 1859.4 1859.6 1859.8
786 -790 1860.0 1860.2 1860.4 1860.6 1860.8
791 -795 1861.0 1861.2 1861.4 1861.6 1861.8
796 -800 1862.0 1862.2 1862.4 1862.6 1862.8
801 -805 1663.0 1863.2 1863.4 1863.6 1863.8
806 -810 1864.0 1864.2 1864.4 1864.6 1864.8
811 -815 1865.0 1865.2 1865.4 1865.6 1865.8
B16 -B820 1866.0 1866.2 1866.4 1866.6 1866.8
821 -825 1867.0 1867.2 1867.4 1867.6 1867.8
826 -B30 1868.0 1868.2 1868.4 16868.6 1868.8
831 -B35 1869.0 1869.2 1869.4 1869.6 1869.8
836 -840 18700 1870.2 1870.4 1870.6 1870.8
841 -845 1871.0 1871.2 1871.4 1871.6 1871.8
846 -850 1872.0 1872.2 18724 1872.6 1872.8
851 -855 1873.0 1873.2 1873.4 1873.6 1873.8
B56 - 860 1874.0 1874.2 1874.4 1874.6 1874.8
B61 -B65 1875.0 1875.2 1875.4 1875.6 1875.8
866 -B70 1876.0 1876.2 1876.4 1876.6 1876.8
871 -875 1877.0 1877.2 1877.4 18776 1877.8
876 -880 1878.0 1878.2 1878.4 1878.6 1878.8
881 -885 1879.0 1879.2 1879.4 1879.6 1879.8
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DCS 1800 CHART 3 — UPLINK {Mobile to Base Station)

CHANNEL UPLINK FREQUENCIES
NUMBERS (MHz)
512 -515 1710.2 1710.4 1710.6 1710.8
516 -520 1711.0 1711.2 1711.4 1711.6 1711.8
521 -525 1712.0 1712.2 1712.4 1712.6 1712.8
526 -530 1713.0 1713.2 1713.4 1713.6 17138
531 -535 1714.0 1714.2 1714.4 1714.6 1714.8
536 - 540 1715.0 1715.2 1715.4 1715.6 1715.8
541 -545 1716.0 1716.2 1716.4 1716.6 1716.8
, 546 -550 1717.0 1717.2 1717.4 1717.6 1717.8
| 551 -555 1718.0 1718.2 1718.4 1718.6 1718.8
656 - 560 1719.0 1719.2 1719.4 1719.6 1719.8
561 -565 1720.0 1720.2 1720.4 1720.6 1720.8
BE6 - 570 1721.0 1721.2 1721.4 1721.6 1721.8
571 -575 1722.0 1722.2 1722.4 1722.6 1722.8
| 576 -580 1723.0 1723.2 1723.4 1723.6 17238
581 - 585 1724.0 17242 1724.4 1724.6 1724.8
586 - 590 1725.0 1725.2 1725.4 17256.6 1725.8
591 -595 1726.0 1726.2 1726.4 1726.6 1726.8
596 - 600 1727.0 1727.2 1727.4 1727.6 1727.8
601 -605 1728.0 1728.2 1728.4 1728.6 1728.8
BOE -610 1729.0 1729.2 1729.4 1729.6 1729.8
611 -615 1730.0 1730.2 1730.4 1730.6 1730.8
616 -820 1731.0 1731.2 1731.4 1731.6 1731.8
621 -625 1732.0 1732.2 17324 1732.6 1732.8
626 -630 1733.0 1733.2 1733.4 1733.6 17338
631 -635 1734.0 1734.2 1734.4 1734.6 1734.8
636 -640 1735.0 1735.2 1735.4 1735.6 1735.8
641 -645 1736.0 1736.2 1736.4 1736.6 1736.8
646 -650 1737.0 1737.2 1737.4 1737.6 1737.8
651 -655 1738.0 1738.2 1738.4 1738.6 1738.8
656 -660 1739.0 1739.2 1739.4 1739.6 1739.8
661 -665 1740.0 1740.2 1740.4 1740.6 1740.8
666 - 670 1741.0 1741.2 1741.4 1741.6 1741.8
671 -675 1742.0 1742.2 1742.4 1742.6 1742.8
676 -680 1743.0 1743.2 1743.4 1743.6 1743.8
681 -685 1744.0 1744.2 1744.4 1744.6 1744.8
686 - 690 1745.0 1745.2 1745.4 1745.6 1745.8
691 -695 1746.0 1746.2 1746.4 1746.6 1746.8
696 -700 1747.0 1747.2 1747.4 1747.6 1747.8
701 -705 1748.0 1748.2 1748.4 1748.6 1748.8
706 -710 1749.0 1749.2 1749.4 1749.6 1749.8
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DCS 1800 CHART 4 -- UPLINK (Mobile to Base Station)(continued)

CHANNEL UPLINK FREQUENCIES

NUMBERS {MHz}

711 -715 1750.0 1750.2 1750.4 1750.6 1750.8
716 - 720 1751.0 1751.2 1751.4 1751.6 i751.8
721 -725 1752.0 1752.2 1752.4 1752.6 1752.8
726 -730 1753.0 1753.2 1753.4 1753.6 1753.8
731 -735 1754.0 1754.2 1754.4 1754.6 1754.8
736 -740 1755.0 1755.2 1755.4 1755.6 1755.8
741 -745 1756.0 1756.2 1756.4 1756.6 1756.8
746 -750 1757.0 1757.2 1757.4 1757.6 1757.8
751 -7B5 1758.0 1758.2 1756.4 1758.6 1758.8
756 -760 1759.0 1759.2 1759.4 1759.6 1759.8
761 -765 1760.0 1760.2 1760.4 1760.6 1760.8
766 - 770 1761.0 1761.2 1761.4 1761.6 1761.8
771 -775 1762.0 1762.2 1762.4 1762.6 1762.8
776 -780 1763.0 1763.2 1763.4 1763.6 1763.8
781 -785 1764.0 1764.2 1764.4 1764.6 1764.8
786 -790 1765.0 1765.2 1765.4 1765.6 1765.8
791 -795 1766.0 1766.2 1766.4 1766.6 1766.8
796 - 800 1767.0 1767.2 1767.4 1767.6 1767.8
801 -BO5 1768.0 1768.2 1768.4 1768.6 1768.8
806 -810 1769.0 1769.2 1769.4 1769.6 1769.8
811 -815 1770.0 1770.2 1770.4 1770.6 1770.8
816 -B820 1771.0 1771.2 1771.4 1771.6 1771.8
821 -825 17720 17722 1772.4 17726 1772.8
826 -830 1773.0 1773.2 1773.4 1773.6 1773.8
831 -835 1774.0 1774.2 1774.4 1774.6 1774.8
836 -840 1775.0 1775.2 17754 17756 1775.8
841 -B845 1776.0 1776.2 1776.4 1776.6 1776.8
846 -850 1777.0 1777.2 1777.4 1777.6 1777.8
851 -855 1778.0 1778.2 1778.4 1778.6 1778.8
856 - 860 1778.0 1779.2 1779.4 1779.6 1779.8
861 -865 1780.0 1780.2 1780.4 1780.6 1780.8
866 - 870 1781.0 1781.2 1781.4 1781.6 1781.8
871 -875 1782.0 17682.2 17824 1782.6 1782.8
876 -8BO 1783.0 1783.2 1783.4 1783.6 1783.8
881 -885 1784.0 1784.2 1784.4 1784.6 1784.8
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PCS 1900 CHART 1 -- DOWNLINK (Base Station To Mobile)

CHANNEL DOWNLINK FREQUENCIES

NUMBERS {MHz)

512 - 515 1930.2 1930.4 1930.6 1930.8
516 - 520 1931.0 1931.2 1931.4 1931.6 1931.8
521 - 525 1932.0 1832.2 1932.4 1932.6 1932.8
526 - 530 1933.0 1833.2 1933.4 1933.6 1933.8
531 - 535 1934.0 19342 1934.4 1934.6 1934.8
536 - 540 1935.0 1835.2 1935.4 1935.6 1935.8
541 - 545 1936.0 1936.2 1936.4 1936.6 1936.8
546 - 550 1937.0 1937.2 1937.4 1937.6 1937.8
551 - 555 1938.0 1938.2 1938.4 1938.6 1938.8
556 - 560 1938.0 1939.2 1938.4 1939.6 1939.8
561 - 565 1840.0 1840.2 1940.4 1940.6 1940.8
566 - 570 1941.0 1941.2 1941.4 19416 1941.8
571 - 575 1942.0 1942.2 1842.4 1942.6 1942.8
576 - 580 1943.0 1943.2 1943.4 1943.6 1943.8
581 - 585 1944.0 1944.2 1944.4 1944.6 1944.8
586 - 580 1945.0 1945.2 1945.4 1945.6 1945.8
591 - 585 1946.0 1946.2 1946.4 1946.6 1946.8
596 - 600 1947.0 1947.2 1947 .4 1947.6 1947.8
601 - 605 1948.0 1948.2 1948.4 1948.6 1948.8
606 - 610 1943.0 1949.2 1949.4 1949.6 1949.8
611 - 615 1950.0 1950.2 1950.4 1950.6 1950.8
616 - 620 19851.0 1951.2 1951.4 1951.6 1951.8
621 - 625 1952.0 1952.2 1952.4 1952.6 1952.8
626 - 630 1953.0 1953.2 1953.4 1953.6 1953.8
631 - 635 1954.0 1954.2 1954.4 1954.6 1954.8
636 - 640 1955.0 1955.2 1955.4 1955.6 1955.8
641 - 8645 1956.0 1856.2 1956.4 1956.6 1956.8
646 - 650 1957.0 1957.2 1957.4 1957.6 1957.8
651 - 655 1958.0 1958.2 1958.4 1958.6 1950.8
656 - 660 1959.0 1958.2 1959.4 1959.6 1959.8
661 - 665 1960.0 1960.2 1860.4 1960.6 1960.8
666 - 670 1961.0 1961.2 1961.4 1961.6 1961.8
671 - 675 1962.0 1962.2 1962.4 1962.6 1962.8
676 - 680 1963.0 1963.2 1963.4 1963.6 1963.8
681 - 685 1964.0 1964.2 1964.4 1964.6 1964.8
686 - 690 1965.0 1965.2 1965.4 1965.6 1965.8
691 - 695 1966.0 1966.2 1966.4 1966.6 1966.8
696 - 700 1967.0 1967.2 1967.4 1967.6 1967.8
701 - 705 1968.0 1968.2 1968.4 1968.6 1968.8
706 - 710 1969.0 1969.2 1969.4 1969.6 1969.8

|
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PCS 1900 CHART 2 -- DOWNLINK {Base Station To Mobile) (continued)

CHANNEL DOWNLINK FREQUENCIES

NUMBERS {MHz)

711 715 1970.0 1970.2 1970.4 1970.6 1970.8
716 720 1971.0 1971.2 1971.4 1971.6 1971.8
721 725 1972.0 1972.2 1972.4 1972.6 1972.8
726 730 1973.0 1973.2 1973.4 1973.6 1973.8
731 735 1974.0 1974.2 1974.4 1974.6 1974.8
736 740 1975.0 1975.2 1975.4 1975.6 1975.8
741 745 1976.0 1976.2 1976.4 1976.6 1976.8
746 750 1977.0 1977.2 1977.4 1977.6 1977.8
751 755 1978.0 1978.2 1978.4 1978.6 1978.8
756 760 1979.0 1979.2 1979.4 1979.6 1979.8
761 765 1980.0 1980.2 1880.4 1980.6 1980.8
766 770 1981.0 1981.2 1981.4 1981.6 1981.8
771 775 1982.0 19822 1982.4 1982.6 1982.8
776 780 1983.0 1983.2 1983.4 1983.6 1983.8
781 785 1984.0 1984.2 1984 .4 1984.6 1984.8
786 790 1985.0 1985.2 1985.4 1985.6 1985.8
791 795 1986.0 1986.2 1986.4 1986.6 1986.8
796 800 1987.0 1987.2 1987 .4 1987.6 1987.8
801 805 1988.0 1888.2 1988.4 1988.6 1988.8
806 810 1989.0 1989.2 1989.4 1989.6 1989.8

P-20 6113/E(2) August 97

www.valuetronics.com

A7173



PCS 1900 CHART 3 -- UPLINK (Mobile to Base Station)

CHANNEL | UPLINK FREQUENCIES

NUMBERS (MHz)

512 - 515 1850.2 1850.4 1850.6 1850.8
516 - 520  1851.0 1851.2 1851.4 1851.6 1851.8
521 - 595  1852.0 1852.2 1852.4 1852.6 1852.8
526 - 530  1853.0 1853.2 1853.4 1853.6 1853.8
531 - 535  1854.0 1854.2 1854.4 1854.6 1854.8
536 - 540 18550 1855.2 1855.4 1855.6 1855.8
541 - 545  1856.0 1856.2 1856.4 1856.6 1856.8
546 - 550  1857.0 1857.2 1857.4 1857.6 1857.8
551 - 555  1858.0 1858.2 1858.4 1858.6 1858.8
556 - 560  1850.0 1859.2 1859.4 1859.6 1859.8
561 - 565  1860.0 1860.2 1860.4 1860.6 1860.8
566 - 570  1861.0 1861.2 1861.4 1861.6 1861.8
571 - 575  1862.0 1862.2 1862.4 1862.6 1862.8
576 - 580  1863.0 1863.2 1863.4 1863.6 1863.8
581 - 585  1864.0 1864.2 1864.4 1864.6 1864.8
586 - 590  1865.0 1865.2 1865.4 1866.6 1865.8
501 - 505  1866.0 1866.2 1866.4 1866.6 1866.8
506 - 600  1867.0 1867.2 1867.4 1867.6 1867.8
601 - 505  1868.0 1868.2 1868.4 1868.6 1868.8
606 - 610  1869.0 1869.2 1869.4 1869.6 1869.8
611 - 615  1870.0 1870.2 1870.4 1870.6 1870.8
616 - 620  1871.0 1871.2 1871.4 1871.6 1871.8
621 - 8625 1872.0 1872.2 1872.4 1872.6 1872.8
626 - 630  1873.0 1873.2 1873.4 1873.6 1873.8
631 - 635  1874.0 1874.2 1874.4 1874.6 1874.8
636 - 640  1875.0 1875.2 1875.4 18756 1875.8
641 - 645  1876.0 1876.2 1876.4 1876.6 1876.8
646 - 650  1877.0 1877.2 1877.4 1877.6 1877.8
651 - 655  1878.0 1878.2 1878.4 1878.6 1878.8
656 - 660  1879.0 1879.2 1879.4 1879.6 1879.8
661 - 665  1880.0 1880.2 1880.4 1880.6 1880.8
666 - 670  1881.0 1881.2 1881.4 1881.6 1881.8
671 - 675  1882.0 1882.2 1882.4 1882.6 1882.8
676 - 680  1883.0 1883.2 1883.4 1883.6 1883.8
681 - 685  1884.0 1884.2 1884.4 1884.6 1884.8
686 - 690  1885.0 1885.2 1885.4 1885.6 1885.8
691 - 695  1886.0 1886.2 1886.4 1886.6 1886.8
696 - 700  1887.0 1887.2 1887.4 1887.6 1887.8
701 - 705  1888.0 1888.2 1888.4 1888.6 1888.8
706 - 710  1889.0 1889.2 1889.4 1889.6 1889.8
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PCS 1900 CHART 4 -- UPLINK (Mobile to Base Station) (continued)

CHANNEL UPLINK FREQUENCIES

NUMBERS (MHz)

711 715 1890.0 1890.2 1890.4 1890.6 1890.8
716 720 1891.0 1891.2 1891.4 1891.6 1891.8
721 725 1882.0 1892.2 1892.4 1892.6 1852.8
726 730 1893.0 1893.2 1893.4 1893.6 1893.8
731 735 1894.0 1894.2 1894.4 1894.6 1894.8
736 740 1895.0 1895.2 1895.4 1895.6 1895.8
741 745 1896.0 1896.2 1896.4 1896.6 1896.8
746 750 1897.0 1897.2 1897.4 1897.6 1897.8
751 755 1898.0 1898.2 1898.4 1898.6 1898.8
756 760 1899.0 1899.2 1899.4 1899.6 1899.8
761 765 1900.0 1900.2 1900.4 1900.6 1900.8
766 770 1901.0 1801.2 1901.4 1901.6 1901.8
771 775 1902.0 1902.2 1902.4 1902.6 1902.8
776 780 1903.0 1903.2 1903.4 1803.6 1903.8
781 785 1904.0 1904.2 1904.4 1904.6 1904.8
786 790 1905.0 1905.2 1905.4 1905.6 1905.8
791 795 1906.0 1906.2 1906.4 1906.6 1906.8
796 800 1907.0 1907.2 1907.4 1907.6 1907.8
801 805 1908.0 1908.2 1908.4 1908.6 1908.8
806 810 1909.0 1809.2 1908.4 1909.6 1909.8
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MS/BTS POWER CHARTS

MOBILE POWER CLASSES

GSM 900 DCS 1800 PCS 1900
POWER | MAXIMUM PEAK |dBm MAXIMUM PEAK | dBm  MAXIMUM PEAK | dBm
CLASS |POWER POWER POWER
1 20W +43 1W +30 1W +30
2 8W +39 0.25 W +24 0.25 W +24
3 5W +37 2W +33
4 2W +33 --- - —
5 0.8 W +29 | - —
MOBILE POWER CONTROL LEVELS
POWER PEAK POWER
CONTROL {dBm)
S GSM 900 DCS 1800 PCS 1900
0 +43 +30 +30
1 +41 +28 +28
2 +39 +26 +26
3 +37 +24 +24
4 +35 +22 +22
5 +33 +20 +20
6 +31 +18 +18
7 +29 +186 +16
8 +27 +14 +14
g +25 +12 +12
10 +23 +10 +10
11 +21 +8 +8
12 +19 +6 +6
13 +17 +4 +4
14 +15 +2 +2
15 +13 0 0
16 reserved
17 reserved
18 reserved
19 ‘reserved
20 reserved
21 reserved
22 to 29 reserved
30 +33
31 +32
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BTS POWER CLASSES

i BTS POWER CLASS MAXIMUM PEAK dBm
GSM POWER
1 320 - 640 W +55 to +58
2 160 - 320 W +52 to +55
3 BD-160 W +49 to +-52
4 40 - B0 W +48 10 +49
5 20-40W +43 to +46
6 10-20W +40 10 +43
7 5-10W +37 to +40
B 25-5W +34 to +37
Micro BTS
GSM
M1 0.08-0.25W +19 to +24
M2 0.03 - 0.08 W +14 to +19
M3 0.01-0.03W +9 to +14
BTS POWER CLASS MAXIMUM PEAK dBm
DCS 1800 A
1 20 -40 W +43 to +46
2 10- 20 W +40 to +43
3 5-10W +37 1o +40
4 25-5W +34 to +37
Micro BTS
DCS 1800
M1 05-16W +27 to +32
M2 016-05W +22 to +27
M3 0.05-0.16 W +17 to +22
BTSPOWER CLASS MAXIMUM PEAK dBm
PCS 1900 edEs
1 20 -40 W +43 to +46
2 10-20W +40 to +43
3 5-10W +37 to +40
4 25-5W +34 to +37
Micro BTS
PCS 1900
M1 05-16W +27 to +32
Mz 0.16 -05W +22 to +27
M3 0.05-0.16 W +17 1o +22
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REFERENCE SENSITIVITY LEVELS

| MS REFERENCE SENSITITVITY | dBm
GSM mobile class 1, 2, 3 -104
GSM handportable class 4 & 5 -102
DCS 1800 class 1 & 2 =100
DCS 1800 class 3 -102
PCS 1900 all classes -102
BTS REFERENCE SENSITITVITY dBm
GSM standard BTS -104
GSM Mini 1 -97
GSM Mini 2 -92
GSM Mini 3 -87
DCS 1800 standard BTS -104
DCS 1800 Mini 1 -102
DCS 1800 Mini 2 -97
DCS 1800 Mini 3 -92
PCS 1900 standard BTS -104
PCS 1900 Mini 1 -102
PCS 1900 Mini 2 -97
PCS 1900 Minl 3 -92

CONVERSION FACTORS
To convert between dBpV (emf), dByV/m and dBm, use the foliowing formulae:

dBpV(emf) = dBm + 113.0
dBpV/m = dBm + 136.5

Note: This assumes 0 dBi antenna gain and a frequency of 925 MHz
Ref. GSM Rec. 05.05 Section 5.

Some useful values are given below:

dBm dBuV dBuV/m
(emf)
-110 3.0 26.5
-104.0 9.0 325
-102.0 11.0 34.5
101.0 12.0 35.5
-99.0 14,0 375
-93.0 20.0 435
-85.0 28.0 51.5
-64.5 485 72.0
-48.0 65.0 88.5
-43.0 70.0 93.5
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Rx_LEV Values

The reported Rx_LEV values for received signal level are as foliows:

Rx_LEV Recelved Signal Leve! Rx_LEV Recelved Signal Level
0 Less than -110 dBm 40 -71 dBm to -70 dBm
1 -110 dBm to -109 dBm 41 -70 dBm to -69 dBm
2 -109 dBm to -108 dBm 42 -69 dBm to -68 dBm
3 -108 dBm io -107 dBm 43 -68 dBm to -67 dBm
4 -107 dBm lo -106 dBm 44 -67 dBm to -66 dBm
5 -106 dBm lo -105 dBm 45 -66 dBm fo -65 dBm
6 -105 dBm lo -104 dBm 45 -65 dBm to -64 dBm
7 -104 dBm to -103 dBm 47 -64 dBm to -63 dBm
8 -103 dBm to -102 dBm 48 -63 dBm to -62 dBm
9 -102 dBm to -101 dBm 49 -62 dBm to -61 dBm
10 -101 dBm to -100 dBm 50 -61 dBm to -60 dBm
11 -100 dBm to -99 dBm 51 -60 dBm to -58 dBm
12 -9% dBm to -98 dBm 52 -58 dBm to -58 dBm
13 -98 dBm to -97 dBm 83 -58 dBm to -57 dBm
14 -97 dBm to -96 dBm 54 -57 dBm to -56 dBm
15 -96 dBm to -95 dBm 55 -56 dBm to -55 dBm
16 -85 dBm to -94 dBm 56 -55 dBm to -54 dBm
17 -94 dBm to -93 dBm 57 -54 dBm to -53 dBm
18 -83 dBm to -92 dBm 58 -53 dBm to -52 dBm
19 -92 dBm to -91 dBm 59 -52 dBm to -51 dBm
20 -91 dBm to -90 dBm 60 -51 dBm to -50 dBm
21 -80 dBm to -89 dBm 61 -50 dBm to -49 dBm
22 -89 dBm 1o -88 dBm 62 -49 dBm to -48 dBm
23 -88 dBm lo -87 dBm 63 Greater than - 48 dBm
24 -87 dBm to -86 dBm
25 -86 dBm to -85 dBm
26 -85 dBm to -84 dBm
27 -84 dBm to -83 dBm
28 -83 dBm 10 -82 dBm
29 -82 dBm to -81 dBm
30 -81 dBm to -80 dBm
K| -80 dBm to -79 dBm
3z -79 dBm to -78 dBm
33 -78 dBmto -77 dBm
34 -77 dBm to -76 dBm
a5 -76 dBm to -75 dBm
a6 -75 dBm to -74 dBm
37 -74 dBm to -73 dBm
;) -73 dBm to -72 dBm
39 -72 dBm to -71 dBm
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BRx_QUAL Vaiues

The reported Rx_QUAL values for received signal level are as follows:

Rx_QUAL Value Blt Error Rate Range Mean Value
0 <0.2% 0.14 %
1 0.2-04% 0.28 %
2 0.4-0.8% 0.57 %
3 08-16% 1.13%
4 1.6-32% 226%
5 3.2-64% 453 %
6 64-128 % 9.05 %
7 >12.8 % 18.10 %

6113/E(2) August 87
A7173

www.valuetronics.com

P-27



www.valuetronics.com



SECTION 1

TECHNICAL SPECIFICATION

Note: Racal 6113 Test Sets may be fitted with E-GSM-800 and/or DCS 1800 or PCS 1900 facilities.

Performance stated below applies when using the front panel RF connections. Performance

when using RF Tests (B.0.5.8.) Mode is also stated where it differs from normal operation.

SIGNAL SOURCE

Frequency
Range
E-GSM 900
DCS 1800
PCS 1900

Resolution

Level
Range

Resolution

Accuracy

Simplex
E-GSM 900
DCS 1800
PCS 1800

Duplex
E-GSM 900
DCS 1800
PCS 1900

880 - 915 MHz
1710 - 1785 MHz
1850 - 18910 MHz

1Hz

-40 dBm to -120 dBm into 50 ohm (Simplex mode)
-47 dBm to -120 dBm into 50 ohm (Duplex mode)

0.1dB

+1.5dB (>-110 dBm)
+1.8 dB (> -110 dBm)
+1.8dB (> -110 dBm)

£1.5dB (> -110 dBm} (Note)
+1.8 dB (> -110 dBm) (Note}
+1.8 dB (> -110 dBm) (Note)

Note: Input power £5 W (+37 dBm)

RF OUT Connector
Impedance
VSWR
Connector

RF IN/DUPLEX Connector
impedance
VSWR
Connector

MEASURING RECEIVER

Frequency Range
E-GSM 900
DCS 1800
PCS 1900

Level Range

Max Power
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50 ohm Nominal
<1.2:1
TNC female

50 ohm Nominal
<1.2:1
N Type female

925 - 960 MHz
1805 - 1880 MHz
1930 - 1980 MHz

+46 dBm to -1 dBm (GSM BTS power classes 5 to 8).

+40 dBm to -1 dBm in RF Tests (B.0.S.S.) Mode.

(Range may be exiended with an external attenuator).

50 W (+47 dBm) continuous
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Section 1

TECHNICAL SPECIFICATION

A-bis INTERFACE

Format

Connectors
Traffic
Signalling

Impedance

MEASUREMENTS

Phase Error
Range

Accuracy
ms

peak

Frequency Error
Range

Accuracy

Option 51 (T1): 1.544 Mbit/s supporting 24 x 64 kbit/s
timeslots

Option 52 (E1):  2.048 Mbit/s supporting 32 x 64 kbil/s
timeslots

Switchable BNC unbalanced and 4 mm Banana balanced
Single 16 kbit/s bi-directional channel

Two 16 kbil/s or 64 kbit/s bi-directional links

Oplion 51 (T1): 100 ohm BNC, or 100 ohm 4 mm Banana

Option 52 (E1): 75 ohm BNC, or 120 ohm 4 mm Banana

10 °rms, = 30 © peak

< 0.3 °al5 ° phase error

+7.2°
=7.4°in AF Tests (B.0.5.5.) Mode

+ 2.5 kHz
+ 750 Hz when locking to Cell Control Chanpel

< : (4.5 Hz : Intemal Frequency Standard) (Note)

Note: 10 bursts averaged, 99 % confidence.

Power Level
Range

Absolute Accuracy
E-GSM 900
DCS 180020 W .
PCS1900<20W :

Relative Accuracy

Power Proflle
Dynamic Range

Note: For 1 dB overshoot.

Modulatlon Spectrum
Dynamic Range

Frequency Span

+46 dBm to -1dBm
+40 dBm to -1 dBm in RF Tests (B.0.5.5.) Mode

+1.0dB
+1.0dB
+1.2dB

<x04dB

> 48 dB (Note)
> 42 dB in AF Tests {B.0.5.5.) Mode (Note)

> 52 dB (Note)
> 46 dB in RF Tests (B.0.5.5.) Mode (Note)

1 MHz

Note: 10 bursts averaged, non hopping; 99 % confidence.
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Section 1
TECHNICAL SPECIFICATION

Frequency Standard
internal
(1 year, all sources of error)
04E (standard) : +1.2 x 107/ year (Note)
04F (option) : +3.5 x 108/ year (Note)

Note: Afier 30 days continuous operation,

Internal Standard Output Port

Signal : 10 MHz
Output Level : 0 dBm * 2 dB into 50 ohm
Connector Type BNC (female)
Reference Output Port
Connector Type BNC ({female)
Frequency : Same as frequency standard in use (10 MHz or 13 MHz)
Level : +9 dBm nominal into 50 ohm (04E and 04F)

Reference input Port
Connector Type BNC (female)

An external Reference Input signal that meets the following specification may be applied
to the REF. IN connector:

Frequency : 10 MHz or 13 MHz, + 2.5 ppm
Input Level : 0.18 to 2.0 V rms into 50 ohm (-2 to +19 dBm)
Impedance/Coupling : 50 ohm nominal / a.c.
Harmonics : <-25 dBc
Spurious Signhals : <-90 dBc for offsets <100 kHz (excluding line spurs)
SSB Phase Noise : @ 10 MHz @ 13 MHz
{(Max permitted ) Offset (H dBc/Hz dBc/Hz
1 -85 -83
10 -115 -113
100 -135 -133
1000 -138 -136
210000 -138 -136
Line Spurs : @ 10 MHz @ 13 MRz
{Max permitted) Offset (Hz) dBc dBc
50 -69 -67
100 -75 =73
150 -79 77
200 to 500 -81 to -89 -79 to -87
6113/E(2) August 97 1-3
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Section 1

TECHNICAL SPECIFICATION

INTERFACES

Memory Cards
Type

Card types
PC

Number of cards

Synchronisatlon Qutput

GPIB
Compatlbility Subset

RS232

Connectors

Parallel Printer

2 off PC card (PCMCIA v 2.0) Type 2 socckets

SRAM, Flash EEPROM and Hard disk drives complying with
Card ATA Standard. PC Cards should have a C!S in common

or attribute memory.

One or two of Type | or Type |l, or one Type Il

TTL signal for synchronising external equipment such as a

spectrum analyser.
ANSI/ IEEE 488.2 - 1987
SH1, AH1, T5, L4, SR1, RL1, PPO, DC1, DTG, GO, Ed

2 configurable ports for printing and control

9-way D-Type male

25-way D-Type female

GENERAL CHARACTERISTICS

Power Supplies
Voltage Ranges
Frequency Range

Power Cansumption

85-130V AC and 180 - 264 V AC
45 - 66 Hz
170 VA maximum

Dimensions and Environmental Characteristics

Height
Width
Deplh
Weight

Operating Temperature

Calibration Period
EMC and RFI
Safety

1-4

www.valuetronics.com

210 mm

385 mm (excluding the bail arm)

420 mm

14 kg approx. (15 kg approx. when Option 54 is fitted)
0 °to 50 °C (0 ° to 45 °C when Option 54 is fitted)

1 year

As stated on the Declaration of Conformity

As stated on lhe Declaration of Conformity
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TECHNICAL SPECIFICATION

TECHNICAL SPECIFICATION - OPTION 54

Performance stated below applies when using B.0O.5.5. RF (Option 54) connections on the rear panel.

SIGNAL SOURCE

Frequency

Range:
Level

Range:
Accuracy:
(Simplex)
Accuracy:
{Duplex)

B.0.S.S. RF OUT
Connector
Impedance;
Connector:
B.0.S.5. RF IN/DUPLEX
Connector
Impedance:;
Connector:

MEASURING RECEIVER

Frequency Range:

Input Level

880-915 MHz (E-GSM)
1710-1785 MHz (DCS1800)
1850-1910 MHz (PCS1900)

-20 dBm to -100 dBm into 50

+1.5 dB GSM (>-980 dBm)
+1.8 dB DCS1800 {>-90 dBm)
+1.8 dB PCS1900 (>-90 dBm)

+1.5 dB GSM (>-80 dBm) (Note)
+1.8 dB DCS1800 {>-90 dBm} (Note}
+1.8 dB PCS1800 (>-90 dBm) (Note)

Note: Input power < 1 mW (0 dBm)
Valid at 23 °C £5 °C, Simplex or Duplex

50 Q nominal
TNC Female (on rear panel)

50 Q nominal
SMA Female (on rear panel)

925-960 MHz (E-GSM)
1805-1880 MHz (DCS1800)
1930-1990 MHz (PCS1900)

Specified Measurement Range:
Usable Range

Maximum Input Power:

Unwanted Signal Tolerance:

6113/E(2) August 97
A7173
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-50 dBm to 0 dBm
-70dBm to 0 dBm

100 mW RMS (+20 dBm) continuous

Up to 30 dBc and £ 0 dBm, @ 2 -1.2 MHz offset, bul
measurement accuracy is not specified under these
conditions.
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Section 1

TECHNICAL SPECIFICATION

MEASUREMENTS

Performance with unwanted signal +30 dBc and <0 dBm @ 6 MHz offset, wideband mode

Power Measurements
Absolute Accuracy:
E-GSM:
DCS1800:
PCS51900:

Phase Error
Accuracy RMS:
Accuracy Peak:
Frequency Error
Accuracy:
Mod Spectrum
Dynamic Range:
Power Proflle
Dynamic Range:

<-1.6dB
< 1.6dB
<-1.6 dB
Validat23°C 5°C

«0.4 ° at 5 ° phase error

<-9°
< - (10 Hz - Internal Frequency Standard)
>40 dB spurious free

»>30 dB spurious free

Performance with unwanted signal 0 dBc @ 1.2 MHz offset, narrowband mode

Power Measurements

E-GSM:
DCS1800:
PCS1800:

Phase Error
Accuracy:

Frequency Error
Accuracy:
Mod Spectrum
Power Profile
Dynamic Range:

Note:

<-1.6 dB
<-1.6 dB
<:-1.6dB
Validat23°C-5°

AMS <0.6 © at 5 ° phase error
Peak <:10°

< : (10 Hz - Internal Frequency Standard)
Not specified

»>30 dB spurious free

Other parameters are as stated earlier in this Section for lhe main Specification.

1-6 6113/E(2) August 97
A7173

www.valuetronics.com



SECTION 2 GENERAL DESCRIPTION
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SECTION 2 GENERAL DESCRIPTION

INTRODUCTION

The Racal Instruments Digital Radio Test Set Model 6113 is designed to test Base Transceiver
Stations (BTS) operating on the E-GSM 900 and/or DCS 1800 or PCS 1900 Digital Cellular
Radio systems.

Note: In this handbook, "GSM" is also used on its own as a generic term Lo refer to all these
types of radio system,

The Test Set is fully self contained in one portable unit and requires no other exiemnal
equipment. All functions are available through use of the front panel hard/soft keys and
spinwheel.

For production test systems, remote control of all tests and readings can be achieved via the
IEEE488 interface.

The 6113 provides a range of test and measurement funclions io enable quick and easy tesling
of E-GSM 900 / DCS 1800 / PCS 1900 BTSs for field commissioning and maintenance
purposes, and for final unit testing in a production environment.

The 6113 can be controlled via a GPIB interface from any |IEEE-STD-488 Controller. Simple
programming commands enable the Test Set to be integrated into a test system for use in a
production environment.

The 6113 contains an RF transmitter and receiver, and an A-bis interface. It contains software
io provide signalling capabifity on both the air (RF) interface and the A-bis interface, including
manufacturer-specific Operations and Maintenance (O+M) signalling, to control the BTS and to
partially emulate a Base Stalion Controller (BSC) and a mobile station (MS).

A comprehensive range of tests can be performed on the BTS transmitters and receivers: these
include Bit Error Ralio (BER) tests on the receiver, and GSM-specific transmitter tests including
phase trajectory, power and modulation measurements. In addition, a limited number of
signalling tests can be performed to check the functionality of the BTS A-bis interface. For
most testing, however, the signalling between the 6113 and the BTS is completely fransparent
o the user.

An RF Tests mode of operation provides facilities for non-intrusive testing of BTSs in live
operafional networks, and monitoring of messages on the A-bis link between a BTS and BSC.
In addition, two special functions are available: the ability to function as a signal generator for
transmitting a variety of GSM structured signats and other signals, and the ability to act as a
power meter for monitoring channel transmissions.

The 6113E Test Set includes the encryption option and operates in the same manner as the
6113. Information aboul encryplion in this handbook is not applicable if the encrytion option is
nol incorporated, and encryption options in any menu on the MMI display will have no effect.

A range of options are available with the 6113 to enable it to work with manufacturer-specific

O+M messages. Further information on these can be obtained from Racal Instruments Lid
Help Desk or their local agent.
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Section 2
GENERAL DESCRIPTION

DESIGN FEATURES

The front panel controls and user interface are particularly easy to use, and are designed (o
allow operators from a wide skill range to iest and fault-find E-GSM 900, DCS 1800 and PCS
1900 BTSs. All the important measurements can be viewed simultaneously, and any reading
that is out of limits is highlighted to facilitate rapid repair.

To reduce the complexity of ihe test procedure, and o keep the processing time to a minimurm,
special iniegrated transmitter and receiver tests perform several measurements simultaneously.

An automatic 1est sequence mode is provided where user-defined sequences are execuled.
User-written program sequences can be created in RIBASIC, and an explanation of this facility,
together with example programs, is given in Section 5 Annex A.

A choice of two precision frequency standards are available, and an extemal 10 MHz or 13 MHz
frequency standard may be used if required.

Two serial RS232 interfaces are provided for driving a printer, controlling external instruments,
and facilitating remote interaction such as code download.

The 6113 contains non-volatile storage for the retention of its operating sofiware. If software
upgrades are necessary, or when additional facilities become available, this software can be
updated via one of ihe RS-232 interfaces from a PC running the supplied utility, or via the front
panel memory card.

G703 (A-bis) and V11 interfaces are fitted as standard. However, these interfaces are used for
manufacturer-specific purposes only. See Section 7 Oplion descriptions for further details.

Enhanced RF performance is available as an Oplion for use when performing live tests on a
BTS.

USING THIS MANUAL

When first using the 6113, the user should read Section 3 Preparation For Use.

For full details of each test that the 6113 can perform, refer to Section 4 together with either
Section 5 if the Test Set MMI software is to be used, or Section 6 if the user intends to use the
GPIB interface 1o contral the Test Sel. Section 7 contains additional information on the use of
the 6113 that is applicable only to a particuiar BTS type; this information is supplied as a series
of Option descriptions that are specific to a particular manufacturer, and each Option
description is suppied only to users of that BTS type.

Throughout this manual, reference is made to various aspects of the GSM system and to the

GSM Recommendations. For a full explanation of the GSM system, the user is referred to the
GSM Recommendations.
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Section 2
GENERAL DESCRIPTION

TEST INFORMATION

The 6113 BTS Test Set performs various RF and functional tests. To test the signalling
procedures in a BTS, the 6113 is used to simulate an E-GSM 900, DCS 1800 or PCS 1900
mobile. Many RF tests entail verifying that an acceptably low Bit Error Ratio (BER) is
maintained across the RF {air) interface under various signal conditions. Using the 6113 (o
perform Bit Error Ratioc measurements allows each BTS receiver sensitivity to be measured.

BER statistics are gathered from speech frames received from either the RF (air) interface or
the A-bis interface. Both the Frame Erasure Ratio (FER) and the Residual Bit Error Ratio
(RBER) are evaluated.

Test Modes
There are five basic test modes available:

Single Tests mode

Test Sequences mode
MultiMode

Live Tests mode
Special Functions mode

Single Tests Mode

The single tests mode enabies the user to select and perform a single test, either once, or
repeatedly. The result of the lest can be either a Pass/Fail, ihe Pass/Fail resull of a measured
parameter, or a measured parameter only. Before running the test, the user can vary the
conditions under which the test is being performed.

During execution of a test the BTS is placed automalically into the correct state by the 6113,
using signalling over ihe A-bis interface.

Test Sequences Mode

In this mode, test sequences can be defined and run from the 6113 front panel. (They can also
be user-programmed in RAIBASIC -- see Section 5 Annex A). Any test from the Single Tests
menu may be used. Each test in a sequence can be programmed to terminate in Hold,
Continue, Exit or Repeat, and test resuits may be printed on a Pass, or Fail, or both conditions.
Instrument set-up files are loaded as part of the test sequence. Individual test parameter
changes may be made while programming a test sequence. An overall summary of lests
Passed or Failed can be displayed at the end of the sequence and printed, if required.

6113/E{2) August 87 2-3
A7173

www.valuetronics.com



Section 2
GENERAL DESCRIPTION

MultiMode

This mode of operation is particularly useful for fault finding and diagnosis. In this mode the
Test Set performs all the major GSM measuremenis, and the cycle of measurements runs
continuously. The operator can vary most of the test parameters without terminating the
measurements. Measured parameter results are displayed and updated constantly during the
course of iesting, and can be compared to marked limits. Bargraphs are used to give the user
a visval indication of results. If the results exceed the limils, the bars change colour. Pass/Fail
indications are given where possible.

The operator can switch the 6113 between four 'zoom' sub-modes, each ol which provides a
mare detailed presentation of results,

The four 'zoom' sub-modes are:
BER
Phase Error

Power Profile
Modutation Spectrum

Live Tests Mode

Live Tests mode provides facilities for lesting a BTS and monitoring channel messages and
traffic without taking the BTS off the air. This helps to give advance warning of deterioration in
performance, and enables the user to take a BTS off the air for maintenance in a planned and
controlled manner, raiher than waiting for failures to occur.

Two Live Tests modes are available:
RF Tests Mode (B.0.5.5.)
A-bis Protocol Analysis Mode

Special Functions Mode

Two Special Functions are available:

Signal Generator Mode
Power Meter Mode

These funclions allow the 6113 to perform as an individual signal generator or power meter
instrument for use in failure diagnosis procedures.

Remote Operation

Remote control of the 6113 via a GPIB interface can be used when required. The interface
protocal allows the full range of parameters and tests to be utilised and monitored. The
commands and responses for each test are listed in Section 6.

The GPIB interface messages and responses comply with IEEE 488.2 - 1987 standard Digital

Interface for Programmable Instrumentation, "Standard Codes, Formals, Protocols, and
Common Commands”.
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LIST OF TESTS

Section 2
GENERAL DESCRIPTION

Note: Additional manufacturer-specific tests are described in Section 7.

The following is a summary of the tests that can be performed by the 6113 Test Set:

Functional Tests

Configure BTS Test

Reset BTS Test

Transmitter Tests

Cell Control Channel
Generation Test

Transmitter Test

Transmitter BER Test

Static Power Control Test

Downlink Power Control Test

6113/E(2) August 97
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Brings the BTS to a fully 'configured' state, ready for
testing.

Resets ihe BTS to a 'non-configured' state.

Checks generation of the Cell Control Channel by
the BTS.

Checks that the transmitled signal has the GSM-defined
GMSK modulation (phase) accuracy and does not
exceed the defined frequency error.

Checks that the average power level of the transmiited
pulse is within the GSM-defined tolerance.

Checks that the power profile of the transmitted pulse
conforms to the GSM-defined mask.

Allows the user fo view the modulation spectrum of the
transmitted pulse.

Checks the basic baseband signal processing (Static
Layer 1) funclions.on the downlink (BTS to MS) side of
the BTS.

Checks that the transmitted BCCH signal conforms to the
GSM-defined average output power level of the power
steps.

Checks that the transmitted TCH signal conforms to the

GSM-defined average output power level of the downlink
power decremenis.
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Receiver Tests

Receiver BER Test

Absolute Sensitivity Tesl

RACH Test

RX Level Test

RX Quality Test

Checks the basic baseband signal processing (Stalic
Layer 1) functions on the uplink (MS to BTS) side of lhe
BTS, and checks that the BER is acceptable at
Reference Input Sensitivity level.

Measures the actual sensitivity of the transceiver by
finding the threshold at which the measured BER
deteriorates beyond the limit specified by the operator.

Checks the perfermance of the BTS in detecting and
reporting the presence of Random Access Channel
Requests (RACH).

This test checks the performance of the BTS in
measuring and reporting the level of the received signal
{(RX LEV) on ihe uplink side of the BTS.

This test checks the performance of the BTS in
measuring and reporiing the quality of the received signal
(AX QUAL) on the uplink side of the BTS.

Manufacturer and BTS-Specific Tests

Interactive Test Mode

Multimode

Live Tests

RF Tests Mode

A-bis Protocol Analysis Mode

www.valuetronics.com

These features provide additional tests and controls for
specific BTS types. See Section 7 for details.

This mode is useful for fault finding and diagnosis. All
the major GSM measurements are performed, and the
iest runs continuously. The operator can vary the
majority of the tesl parameters without terminating the
test. Test results are displayed simultaneously, and are
continuously updated.

Provides facilities for monitoring the performance of a
BTS without taking it off the air.

Provides facilities for monitoring (non-intrusive) and
recording the signal and data traffic on the A-bis.
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Special Functions Mode

Signal Generator Mode

Power Meter Mode

Self-Check Tests

Self Check Burst Analysis

RF Tests Self Check Burst
Analysis
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This mode allows the 6113 to operate as a signal
generator that can transmit a variety of GSM structured
signals and other signals. No signal monitoring is
performed in this mode.

This made allows the 6113 o operate as a Power Meter
to monitor the power on a nominated channel, or to
indicate the channel that contains maximum power. No
signal monitoring is performed in this mode.

This test analyses the burst parameters and BER of the
6113 Test Set using an internal loopback.

The test relates to the RF facilities available at the front
panel of the Test Set.

This test analyses the burst parameters and BER of the
6113 Test Set using an internal loopback.

The test relates to the B.0.S.S. RF facililies available at
the rear panel of the Tesl Set.
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SECTION 3 PREPARATION FOR USE

PACKAGING

Unpack the Test Set carefully to avoid unnecessary damage to the faclory packaging.

If the Test Set is to be returned for calibration or repair, consult the Service Manager or the
local Racal Instruments agent for instructions before shipment.

If the Test Set is relurned, the original packaging should be used whenever possible. [f this is

not available, a strong shipping container, fitted with internal packing capable of preventing
movement of the Test Set within the container, must be used.

ACCESSORIES
The following accessories are included with the Test Set at shipment:
Description Qty
Power iead (2 m} with plug for Country of use
Fuse, 3.15 amp (pius 1 spare in Power input connector)

6113 Digital Radio Test Set Cperator Manual
Software Release Note (Noie )

B e % Y

Note: The software release note contains up-to-date information on new features, possible
restrictions etc.

INSTALLATION

The 6113 is a free standing Test Set that is self contained and needs no other test equipment to
perform the tests defined in 1his Handbook.

The Test Set power supply unit is an auto-ranging unit {hat will automatically adjust itself to the
power supply input. See Section 1 for the specified range of power input supply that musi be
used.

A wam-up time of at least five minutes should be allowed before the unit is operational. After
this lime, the test set reference oscillator will have stabilised. To make frequency or power
measurements to lthe specified accuracy, a wam-up time of 30 minutes is recommended,
afternatively, an external frequency standard that meets the required accuracies as listed in
Section 1 Technical Specification may be used. If the Test Set has been stored at a
temperature lower than 0 °C then the unit temperature must be aliowed 1o rise above 0 °C
before it is powered on.
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FRONT PANEL CONNECTIONS

The 6113 fronl panel layoul is shown in Figure 3.1 (early models) and Figure 3.2,
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Figure 3.1 6113 Front Panel (early models)
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RF IN / DUPLEX and RF OUT Connectors

CAUTION: (1) To prevent damage to the Test Set, the maximum power of the BTS
applied to the RF IN / DUPLEX connector should be limited by the user
to +47 dBm, using an external attenuator. (For example, a Class 4 BTS
can have 2 maximum power of +49 dBm and the user should Insert a
3 dB external attenuator),

(2) Damage to the Test Set wlll result If the BTS transmitter output Is
connected to the RF OUT connector on the Test Set.

RF IN / DUPLEX connectar is N-type female, RF OUT connector is TNC female.

If the BTS has separate transmitter and receiver connections, the BTS transmitier output
should be connected to the RF IN / DUPLEX connector on the front panel of the Test Setl. The
BTS receiver input should be connected to the Test Set RF OUT connector. This is the defaull
(SIMPLEX) mode (see Section 5 for details of selecting SIMPLEX mode ai the MMI). The RF
OUT LED will be lit.

If the BTS has only one (DUPLEX) RBx / Tx connector, this must be connected to the Test Sel
RF IN / DUPLEX connector. 'DUPLEX' must be selected at the MMI BTS Information screen
(see Section 5) and the RF OUT LED wil be extinguished.

Ensure that connections are correclly made before applying RF power to the 6113.

A-bis (G703) Connectors OUT / MONITOR and IN

Note: (1) If the E1 (European standard) A-bis board is fitted, the BNC connectors of the
OUT / MONITOR and IN ports are 75 ohm impedance and the associated banana
sockets are 120 chm impedance.

(2) If the T1 (US standard) A-bis board is filted, the BNC connectors of the OUT /
MONITOR and IN ports are 100 ohm impedance and the associated banana
sockets are 100 chm impedance.

(3) Only one of the A-bis standards can be fitted to the Test Set. Recognition is
automatic.

Connections to the OUT / MONITOR and IN ports of the G703 (A-bis} interface can be made
via either the BNC connectors or the banana sockets. Selection between the BNC connections
or the banana connections is made at the MMI display by selecling the BTS Informalion screen
and pressing the /mpedance softkey to select 'Balanced' (banana) or ‘Unbalanced' (BNC)
options.

The BNC connectors or the banana sockets are used to connect Transmit and Receive sighat
paths between the 6113 and BTS under test.
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1

OUT / MONITOR 1 2 3
1 00 O
1 2 3
000
IN

2
PIN | OUT/MONITOR IN
1 Chassis earth Nea conneclion (Early models)
Chassis earth (1996 models onwards)
2 Tip Tip
3 Ring Ring

Figure 3.3 Three-Pin Banana Jack Connectlons {balanced)

The OUT/MONITOR LED (UNBAL or BAL) is continuously illuminated when a 2 Mbit/s (1.544
Mbit/s T1) clock is being generated, and the IN LED {(UNBAL or BAL) flashes when a valid
2 Mbit/s (1.544 Mbit/s T1) clock signal is applied (it remains on steady when no input signal is
present).

Memory Card Interface

This is a PC Card (PCMCIA) interface version 2,00, The dual socket supports SRAM cards,
Flash EEPROM cards or Hard Disk Drive cards (to PC ATA standard), as follows:

One or two Type | cards
One or two Type Il cards, or
One Type Ill card

Insert a Memory Card in one or both of the two Memory Card sockets (A or B) as required.

Note: Due to the general nature of the PCMCIA standard, there is some variation between
cards made by different manufacturers, Users are advised to test a particular card for
compatibility before bulk purchase. The foliowing PCMCIA Cards are approved for use
with the 6113 Test Set and are available from Racal Instruments Ltd:

Option |Description Manufacturer Remarks

76 Memory Card Mitsubishi SAAM type (replaceable
(256 kbyte) lithium battery)

77 Mermory Card Centennial SRAM type (rechargeable
(2 Mbyte) battery - recharges in

socket).

78 Flash Memory Card Sandisk
(10 Mbyte)

79 Removeable Hard Disk Calluna
(170 Mbyte)
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REAR PANEL CONNECTIONS

The 6113 rear panel layout is shown in Figures 3.4 and Figure 3.5.

Note: The output link from INT.STD.OUT connector is shown connected to the REF IN
connector. Refer to the heading INT. STD. OUT Connectar for information about this
connection,
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Figure 3.6 6113 Rear Panel Showing Option 54 / 54R / 56R Fltted

SYNC OUT Connector

This cutput provides a programmable TTL level signal for synchronising an external spectrum
analyser or logic analyser. Connection is via a BNC socket.

On and Off times are selectable on any position within a frame (specified by bit positions) with
1/16 bit resoiution.

All outputs are active high, i.e. cutput goes high at start of defined period.
Defaull state for all outputs: Low

Output voltage swing Low: < 0.5 V (max sink current 5 mA)
{each output): High: > 4.0 V (max source current 5 mA)

The 13 MHz output from the internal frequency standard can also be routed to this output.

RS232 Connectors COM 1 and COM 2

These two connectors provide access to the RS232 interface. They can also be allocated to
the following functions:

Printer
Code Download

Both connectors are 9 pin D-type (male). Standard PC R$232 connection cabies should be
used; these can be ordered from Racal Instruments Ltd:

Option 90 RS232 to PC cable
Option 91 RS232 to Printer
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The pinout connections for the connectors are:

COM1 COM 2
Pin Function Pln Function
1 CD 1 CD
2 RX 2 RX
3 TX 3 X
4 DTR 4 DTR
5 Ground 5 Ground
6 DSR 6 DSRH
7 RTS 7 RTS
8 CTS 8 CTS
9 Spare 9 Spare

Both interfaces are configurable, and the default configuration is the ‘three wire' type interface
using Xon/Xoff flow control. The following parameters may be selected:

Baud Rate : 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600, and
115200

Number of data bits : 7.8

Parity : None, even, odd, MARK, SPACE

Number of stop bits ; 0,12

DEBUG Connector

(Racal Instruments Use Only)

Paraliel I/O Connector

This is a standard parallel interface port that is used for attaching a printer to the Test Set.

Connector Type: 25-way D-type (female)
Pinout Connections:
Pin Signal Pln Slgnal
1 STROBE 10 ACK
2 DO 11 BUSY
3 D1 12 PE
4 D2 13 SLCT
5 D3 14 AUTOFD
6 D4 15 ERROR
7 D5 16 INIT
] D6 17 SLIN
9 D7 18to 25 GROUND
A standard parallel printer cable can be used. This is available from Racal Instruments Lid as
Option 92.
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V11 Connector

Two standard V11 ports are provided at the V11 connector; they may be used for customer-
specific applications. See Section 7 for details relevant 1o a particular manufacturer-specific
Option.

Connector Type: 25-way D-type (male)

Pinout Connections:

CHANNEL 1 CHANNEL 2

Pin Signal Pin Signal
2 RXN1 B RXN2
14 AXP1 20 RXP2
16 TXN1 22 TXN2
3 TXP1 9 TXP2
5 FSN1 11 FSN2
17 FSP1 23 FSP2
19 CKN1 25 CKNZ2
6 CKP1 12 CKP2

Ground: Pins 1,4,7,10,13, 15, 18, 21,24

IEEE 488 Connector

This is a standard GPIB interface port which may be used for external control of the Test Set
from a GPIB controller.

Connector Type: 24-way |IEEE 488 (female)

Pinout Connections:

Pin Signal Pin Signal

1 D1 10 SRQ

2 D2 11 ATN

3 D3 12 GROUND
4 D4 13 D5

5 EOI 14 DE

6 DAV 15 D7

7 NRFD 16 D8

8 NDAC 17 REN

9 IFC 18 to 24 GROUND

Good quality double-screened GPIB cables should be used.

REF IN Connector
The input to this port is either 10 MHz or 13 MHz.
Connector Type: BNC (female)

(See heading Frequency Standard Selection for further details).
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REF OUT Connector

The output from this port is a buffered version of the signal received at the REF IN connector
(see heading Frequency Standard Selection for further detaits).

Connector Type: BNC (female)

INT. STD. OUT Connector

The output from this connector is a 10 MHz signal from the intemal frequency standard. If this
signal is required for intemal use it is linked to the RF IN connector using the link suppiied.
(See heading Frequency Standard Selection for further details).

Connector Type: BNC (fermale}

B.0.S.S. RF IN/ DUPLEX and B.0.S.S. RF OUT Connectors

Note: If Option 54 / 54R or Option 56R is fitted, these connectars should be used instead of
the front panel connectors RF IN / DUPLEX and RF QUT when RF Tests Mode
(B.0.5.5.) is being used.

CAUTION: (1) For normal specified operation, the BTS signal power appiled to the
B.0.5.S. RF IN/ DUPLEX connector should be no greater than 0 dBm.

(2) To prevent damage to the Test Set, the maximum power of the BTS
signal applled to the B.0.S.8. RF IN / DUPLEX connector should be
limited by the user to +20 dBm.

(2) Damage to the Test Set wlll result f the BTS transmitter output s
connected to the B.0.S.S. RF OUT connector on the Test Set.

B.O.5.5. RF IN / DUPLEX connector is SMA female. B.0.S.S. RF OUT connector is TNC
female.

If the BTS has separate transmitter and receiver connections, the BTS transmitter monitor port
should be connected to the B.0.S.S. RF IN / DUPLEX connector on the rear panel of the Test
Set. The BTS receiver monitor port input should be connected to the Test Sel B.O.S.5. RF
OUT connector. This is the default (SIMPLEX) mode (see Section 5 for details of selecting
B.0.5.5. SIMPLEX mode at lhe MMI).

If the BTS has only one (DUPLEX) Rx / Tx monitor connector, this must be connected 1o the
Test Set B.0.S.5. RF IN / DUPLEX connector. 'B.O.8.S. DUPLEX' must be selected at the
MMI BTS Information screen (see Section 5).

Ensure that connections are correctly made before applying RF power 1o the 6113.
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FREQUENCY STANDARD SELECTION
There are two frequency standard Options available for the 6113 Test Set:

04E
04F

Unless otherwise specified, Option 04E is supplied as standard. Both oplions have an on-board
precision reference 10 MHz oscillator and a 13 MHz oscillator from which internal 13 MHz
signals are derived.

An output from the precision reference 10 MHz oscillater is available at the REF OUT connector
on the rear panel.

Note: Reference frequency sources are pre-calibrated and should nol be adjusted because
this will invalidate the instrument Calibration.

If adjustment of the frequency reference is required, the Test Set should be returned to
Racal Instruments Ltd or approved Service Centre for calibration.

The 13 MHz oscillator can be phase-locked to either a 10 MHz reference signal, or a 13 MHz
reference signal, which musi be connected to the REF [N connecior.

(1) To phase lock the 13 MHz oscillator to a 10 MHz signal, use the Test Set Options option
from the Self Tests / System Menu to select '10 MHz' mode of operation. The 10 MHz
signal can be derived from an external customer-supplied source, or from lhe internal
10 MHz oscillator (by linking REF OUT to REF IN using the link supplied). (Refer to
Section 5).

(2) To phase lock the 13 MHz oscillator to a 13 MHz signal, use the Test Set Options option
from the Self Tests / System Menu lo select 13 MHz' mode of operation. The 13 MHz
signal must be derived from an external customer-supplied source. (Refer to Section 5).

Note: If an exiernal frequency reference is used, it must conform 1o the specification defined

in Section 1 Technical Specification otherwise the performance of the Test Set may be
impaired.
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POWER SUPPLY

Voltage Setting
The Test Set power supply unit js an auto-ranging unit that senses the voltage and frequency of
the supply input and automatically adjusts the output to the correct voltage. No seleclion or
adjustment by the user is necessary.
A.C. power applied to the Test Sel can be in the following ranges:

Voltage: 85-130Vac. or 180 - 264 V a.c.

Frequency: 45 - 66 Hz

The Power ON/OFF switch is on the front panel.

Equipment Power Fuse
The power fuse hoider is incorporated in the power input plug unit. Before attempting to
remove or fit a fuse, ensure that the Test Set is switched OFF and the power lead is
disconnected from the power input plug.
The fuse is a 5 mm x 20 mm glass cartridge, surge-resist type. The fuse rating is:

3.15 A(T) (Racal Instruments part number : 23-0025)
The Test Set is normally supplied fitted with a 3.15 A fuse for use on both ranges. A spare fuse
is also stored in the fuse holder. (instructions for changing a fuse are given under the heading

SERVICE AND MAINTENANCE at the end of this Section).

WARNING: DO NOT USE FUSES OF A DIFFERENT SPECIFICATION.

Power Lead

A power lead, together with a plug for the Country of use, is supplied for use with the Test Set.
If this lead is used in the UK, a 5 A fuse should be fitted in the power plug. The socket
connectur that mates to the Test Set is a right-angle connector to allow the Test Set fo stand on
its rear feet.
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POWER-ON SELF CHECKS

The POWER ON/OFF switch on the front panel is a two-position button switch, When the
switch is set lo ON, the Test Set goes through an automatic stard-up procedure and
automatically runs the start-up self tests. After approximately 2 seconds the display is initialised
and lhe screen displays test information as each test runs. At the end of the test sequence, the
GSM logo is displayed and then, after a short pause, the MMI main menu is displayed.

If a failure is detected during start-up, the BITE (built in test equipment) failure indication given
to the operator will depend upon the phase of start-up in which it is detecled. There are three
distinct phases of start-up, before the application software is aclivated:

Hard Boot
Soft Boot
Self Checks

During the Hard Boot phase, a detected failure is indicated by a series of 'beeps’ on the buzzer,
as shown below.

Test Failure Indication
Boot PROM check sum Buzzer (10 beeps)
SCSI Cantroller Buzzer (3 beeps)
Internal Processor Functions Buzzer (2 beeps)
DRAM checks Buzzer (3 beeps)
Flash Boot Code check sum Buzzer (4 beeps)

Note: If one of lthese failure indications occurs, the unit is unserviceable and should be
switched off and returned to Racal Instruments or a Racal Instruments approved
Service Centre.

When the Hard Boot phase is completed, the Soft Boot phase commences and carries out an
extensive series of self checks before application software is downloaded and initiated.

During the Soft Boot phase, progress of the self checks is shown in two successive tables
which appear on the Test Set display, as illustrated below.

[ Power Up Tests

Internal QUICC Peripherals
PLD Configuration

Key Pad

Main DRAM Check

LA g S

Power Up Tests Coniinued....
Serial EEPROM Checksums
Application Code Checksums

Base Band Processor Boot Code Self Checks

Download of Base Band Processor code
A-bis Processor Boot Code Self Checks
Download of A-bis Processor Code

A L N - o

{nitialising Main Processor Code
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Note: (1) When each test is successfully completed a v appears in lhe right hand

column.

(2) If a test fails, an X is shown instead in the right hand column. Instructions
telling the user what to do are presented as lines of text at the bottom of the
lable.

When the Self Checks are completed (with no failures), the Main Menu screen is displayed and
the operator can begin to use the MMI facilities; however, the warmm-up period must be
complete (as described above under the heading INSTALLATION) before testing a BTS.

SOFTWARE UPDATES

As additional features become available on the Test Set, new versions of the Software will be
distributed to holders of software support contracts. (Users who do not currently have a Racal
Instruments Support Contract can purchase one at any time from Racal Instruments Lid or
approved Agent). Each new release will be supplied on floppy discs together with a Software
Release Note that gives details of changes since the previous reiease and instructions on
performing the download. A PC and RS232 cable (see heading - RS232 Connectors COM1
and COM2 for cable description), or GPIB cable, io connect the PC 1o the Test Set are
necessary to accomplish ihe update; a PC Card memory card can be used to to reduce the
time taken to transfer the code to the Test Set.

Software Update Using a PC

Use an RS232 cable to connecl the PC to the COM1 port on the Test Set, or a GPIB cable to
connect the PG to the IEE 488 connector on the Tesl Set.

A sofiware utility is supplied with the new sottware to download the software from floppy disc
via drive C: lo the Test Set. Follow the instructions provided in the Software Release Note.

Note: This procedure can take nearly an hour to perform.

Software Update Using a PC Card

The new software is supplied as BIN files, which may be copied to a DOS or Windows 95
formatted PC Card memory card.

To load the software from the PC Card to the Test Set, insert the PC Card in one of the slots in
the front panel and follow the instructions provided in the Software Release Note.
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SERVICE AND MAINTENANCE

The 6113 is modular in design to enable ease of servicing to either module or component level.
However, users are invited to take advantage of the repair and calibration services offered by

Racal

instruments and their worldwide network of support centres.

Routine Maintenance

M

2

(3}

(4)

(5)

Every month the fan filter shouid be checked, and cleaned if necessary (see Repair
Procedures).

Every twelve months the fan filter should be replaced (Racal Part No. 24-0262) (see
Repair Procedures).

After 5 to 7 years approximately, depending on usage, it may be necessary to replace the
LCD backlight in the front panel display. The Test Set must be returned lo Racal
Instrumenis or to an approved Service Agent for this work to be done.

After B years service it may be necessary to replace the frequency standard if the tuning
range becomes too restricted for calibration. The Test Sel must be returned to Racal
Instruments or to an approved Service Agent far this work to be done.

Every ten years the lilhium battery for non-volatile memory should be replaced. The Test
Sel must be returned to Racal Instruments or to an approved Service Agent for this work
1o be done.

Calibration Requirements

The 6113 Tesl Set should be returned io Racal Instruments, or approved Service Agent, for
calibration once a year.

3-14
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Repair Procedures

Fitting a New Power Fuse

WARNING: LETHAL VOLTAGES MAY BE PRESENT. BEFORE REPLACING A FUSE,
ENSURE THAT THE TEST SET AND POWER SUPPLY ARE SWITCHED OFF
AND THE POWER CABLE IS DISCONNECTED FROM THE TEST SET.

(1) Using a screwdriver or suitabie small instrument, prise forward the fuse tray from the
power socket assembly, as shown in Figure 3.6 and Figure 3.7.

Note that the first slot in the tray holds a spare fuse (as supplied) and the second slot
(nearest the power socket assembiy) holds the fuse in use.

(2)  Check lhat the spare fuse is of the correct raling, that is 3.15 A(T). Remove 1he fuse in
use and replace it with the spare fuse, then push the fuse tray back into place.

(3) Ascertain the cause of the failure and repair as necessary before next power-up.

SOCKET FOR MAINS PLUG
|
A
FUSE TRAY — INSERT SCREWDRIVER HERE
= H TO OPEN FUSE TRAY
L

Figure 3.7 Power Socket Assembly - Fuse Tray Closed

FUSE IN USE

Py Py

|
SPARE FUSE

Figure 3.8 Power Socket Assembly - Fuse Tray Open (Side View)
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Cleaning The Test Set
The 6113 Tesl Sel should be cleaned as follows:

{1)  Ensure that the Test Set is switched OFF and disconnected from the power supply and
other equipment.

(2) If the Test Set has recently been used and the case is warm, wait until it cools to
approximately ambient temperature.

(3) Using a clean damp cloth, wipe the Tesl Set carefully and thoroughly to remove dust and
grime. Take care to avaid ingress of moisture into connectors, keys, buttons, slots, etc.

{4) Wipe the Test Set dry with a clean dry clath andfor wait until it is completely dry before
reconnecling it fo the power supply and other equipment.

Cleaning the Fan Filter

(7 N

Fan

Filter [

N Y,

Filter Cover

Figure 3.9 Fan/Filter/Fiiter Cover Assembly

Figure 3.8 illustrates the fan, filter and filter cover assembly. The procedure for cleaning the
lilter, or fitting a new filter, is as follows:

(1)  Ensure that the Test Set is swittched OFF and disconnected from the power supply and
other equipment.

(2) PRelease the four clips holding the filter cover on the fan and then carefully remove the
filter cover from the fan.

{3) HAemove and clean the filter. Wash it in soapy waler, rinse, and allow it to dry thoroughly.

(4}  Place the filter back inside the filter cover and refit the cover on lhe fan,
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INITIAL FAILURE DIAGNOSIS PROCEDURE

Before reporling problems with the 6113 Tesl Set, try 10 answer the following guestions. Some
of the more common faults can be rectified by working through this procedure.

Hardware Faults

Does The Test Set Power Up OK?

(1)
2)
3)
(4)
(5)
(6)
7

If nothing is displayed on the screen, check that the power fuses are OK.
Vary the display contrast control and check that a control screen is displayed.
Are the boot check screens displayed?

Are all the boot check tests ticked V' as Pass?

Are any of the boot check tests crossed 'X' as Fail?

If all the boot check tests Pass, is the Main Menu screen displayed?

Do the Self Tests pass? (Operate the Sslf Tesis button in the Self Tests / System Menu
and then run the Self Tests).

Software Faults

Does The Software Work OK?

)
(6)

Operate the control butions on the Main Menu - do they all cause a response?
Does the display start OK and then become corrupted?

Are there any error/status messages?.

What are the tests and actions that preceded the problem?.

Is the failure repeatable? If so what are the steps?

Is there a work-around that you have discovered?
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FAULT REPORTING

If problems are found with the operation of the 6113 software or hardware (lhat are not caused
by an obvious hardware failure) or with this manual, a Problem Report Sheet should be copied,
filied in, and faxed to the Racal Instruments Help Desk at the number quoted on the sheet. A
blank Problem Report Sheet can be found at the end of this Manual.

Please ensure that the Problem Reporl Sheet includes the following information:

1
(@)
(3)
(4)

)

(6)
@)

Customer Company Name and Location.
Name of person reporting lhe problem.
Unit serial number {marked on the rear of the Test Set).
Current Software Issue in use
(i.e. Unit Software Version and
Software Versions: MAIN, BBP, DSP, Abis, Hardboot, Softboot).
A full description of the problem, including details of whether the fault is continuous or
occasional, what operations preceded the occurrence of the fault, and any other relevant
information.

Date.

Severity of the fauit (i.e. causes Test Set to become non-funclional, causes some tests to
become non-functional, causes a test or part test to become non-functional, efc).

When the Problem Report Sheet is received, Racal Instruments will reply as soon as possibie
with a faxed Response Sheet. If further investigation is required, another Response Sheet will
be generated when the problem has been cured.
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SECTION 4 TEST INFORMATION

INTRODUCTION

The 6113 Digital Radic Test Set can perform off-air A-bis conirolled tests on a BTS when it is
disconnected from the operational network, and on-air live tests when the BTS is connected to
the network and processing live traffic.

WARNING: CERTAIN TESTS (E.G CELL CONTROL CHANNEL GENERATION TEST,
AND MULTIMODE) CAN LEAVE THE BTS IN A STATE IN WHICH IT WILL
CONTINUE TO TRANSMIT UNTIL THE TEST IS ABORTED BY THE
OPERATOR. ALL DUE ATTENTION MUST BE PAID TO ENSURING THAT
THE TEST IS STOPPED AT AN APPROPRIATE TIME, AND THAT THE BTS
HAS STOPPED TRANSMITTING.

DO NOT DISCONNECT ANY RF CABLES UNTIL THE TEST IS COMPLETE
OR HAS BEEN ABORTED AND THE BTS HAS STOPPED TRANSMITTING.

A-bis interface Impedance Control
The Test Set A-bis interface has two modes of operation:

Low impedance mode
High impedance mode.

For A-bis Controlled tests, the interface is automatically set 1o low impedance (because the
BTS is disconnected from the Network and the the Test Set is in complete contro! of the BTS).

For Live Tests mode, the interface is set to high impedance (because it is used to monitor the
link between a BTS and a BSC in an operational Netwark, without disrupting the link).

On power-up, the Test Set A-bis Interface is internally disconnected and so is in a safe state.
The interface is set to high impedance when Live Tests mode is selected at the MMI, and it is
set to low impedance when A-bis Controlled Tesls or Test Sequences is selected. The
impedance is not changed when returning to the Main Menu,

A WARNING message is displayed before the interface is set to low impedance to instruct the

operator to disconnect the Test Set A-bis from the BTS to BSC link, to avoid accidental
disruption of the link.
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A-bis Controlled Tests

The 6113 is designed 1o test one transceiver in a BTS al a time. All A-bis controlled tests are
aimed at verifying correct operation of the BTS hardware.

Before performance testing of the BTS is undertaken, the following actions are performed:

M

()

(3)

(4)
(5)

When

After switching on the 6113, allow at least 5 minutes warm-up befare commencing tests.
If frequency measurements are io be made, allow at least 30 minutes warm-up before
commencing tests.

The parameters of the BTS under test must be entered via the BTS Information screen
on the Test Set (see Section 5).

The mapping of A-bis timeslots to the transceivers to be tested and the BCF (if relevant)
is defined. (See Section 7).

Certain A-bis Timeslol zero parameters can be set up if required (see Section 7).

Operational software and any other configuration data is downloaded to the BTS. (See
Section 7).

the actions in (1) to (5) above have been performed, then testing can commence. The

following actions are performed at the start of each test:

(6)

7

(8)
(9)

(10)

(11}

The 6113 establishes A-bis (LAPD) signalling links to the BCF and the Transceiver under
tesl,

The 6113 commands the BTS to activate a Cell Cantrol Channel (CCH) at a defined
frequency and level.

The 6113 synchronises to the CCH.

\f necessary for the particular test to be performed, the 6113 then clears the CCH
configuralion and reconfigures the BTS 1o generate only Traffic Channels.

The 6113 then activates a Traffic Channel (TCH) on a single timeslot at the same
frequency and level, and begins to source and sink traffic over the A-bis and Air
Interfaces.

The 6113 establishes an Air Interface signalling (LAPDm) link, and verifies that the BTS
indicates establishment of an Air Interface link by means of messages sent across the
A-bls Interface. Initially, this link is established al a signal level of -40 dBm on the uplink
path from 6113 to BTS. Once the link is established, the BTS receiver signal level is
reduced to that specified in the test.

The 6113 then performs the required test, by analysing data received over the A-bis Interface
and Air Interface.

At the

end of each test, the BTS will generally be left in the 'Idle’ state.
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Live Tests

Live Tests are designed to monitor the performance of a BTS without taking it off the air. If a
deterioration is observed, the BTS can then be taken off the air for maintenance in a planned
and controlled manner, and the performance verified using the full set of A-bis controlled 1ests
belore returning it to operational service. For Live Tests (non-intrusive) mode of iesting, the
following actions must be performed. All other preparations for Live Tests are described under
the heading LIVE TESTS later in this Section.

After switching on the 6113, allow at least 5 minuies warm-up before commencing tests. |If
frequency measurements are to be made, aliow at least 30 minutes warm-up before
commencing tests.

Date And Time

Date

Date is displayed and represented in the format DD MMM YY, where DD = day, MMM = month,
YY = year. For example:

04 OCT 97

In all instances of a two-digit year, the inference rules are as follows:

Abbreviated Format Full Format

80 to 99 1980 to 1999

00 to 79 2000 to 2079
Time

Time is displayed and represented in the format HH : MM : 8S, where HH = Hour, MM =
Minute,
S8 =Second. For exampie:

14:23:59
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A-bis-CONTROLLED TESTING
Channel Modes

Both A-bis and Air Interfaces are capable of supporting the full range of channel modes for
Stalic Layer-1 tests.

Encryption (an optional enhancement) may be specified for all Receiver Tests except Rx Level
and Rx Quality.

The Test Set will accommodate either combined or non-combined CCHs; only the FCCH, SCH
and BCCH (containing the System Information messages) are required to be present for the
6113 to synchronise. Since Lhese channels appear in identical places for combined and non-
combined CCHs, the 6113 will work with either. However, where relevant the combined format
is used.

A-bis Interface

Two types of A-bis board may be fitted:

E1 (European standard, 2.048 Mbit/s data rate)
T1 (USA standard, 1.554 Mbit/s data rate)

Note: Only one type of A-bis board may be fitted at any one time.

The test set emuiates the BTS-BSC interface, bath in order to control the BTS during testing
and to transmit, receive and validate traffic.

A-bis Layer 1

The 6113 Test Sel supports the A-bis link specified in GSM recommendation 08.54, at a data
rate of 2.048 Mbilt/s (1.554 Mbit/s for T1).

The Test Set supports sub-multiplexing of 64 kbit/s traffic channels to 4 x 16 kbit/s, as specified
in GSM recommendation 08.54. Traffic frame structure and handling is as specified in
recommendation GSM 08.60. The Test Set does not support local speech transcoding within
the BTS.

Signalling is supported at both 64 kbit/s and 16 kbit/s rates.

The lest set supports 2 signalling channels and 1 traffic channel simultaneously on the A-bis
interface. The limeslots or sub slots assigned to signalling and those assigned 1o iraffic are
selectable to aliow individual transceivers within the BTS under test to be addressed.

CRC4 and the static state of bits 3 to 8 transmitted by the 6113 in the non-frame alignment
signal frame of timeslot zero can be individually controlied as required (E1 A-bis only).

T1 A-bis frame format can be set 1o either D3/D4 or ESF mode, as required by the BTS setup.
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A-bis Layer 2
Data Link Layer support on the A-bis interface is to GSM recommendation 08.56 (essentially

LAPD) with modifications as required by certain BTSs. Terminal end-point idenlifiers (TEis) can
be used (where required) to address specific transceivers within the BTS.

A-bis Layer 3

Layer 3 support on the A-bis interface is io GSM recommendation 08.58, to the extent
necessary for testing of basic BTS functicnality.

The values of Rx Level and Rx Quality reporied by the BTS on the A-bis interface are displayed
to the user on the MMI screen.

Customer-Specific Layer-3 Messages

Certain Layer-3 signalling procedures on the A-bis interface (specifically the use of O + M
messages) are specific to the manufacturer of the BTS, and they can also vary depending on
the version of the BTS. The 6113 contains the necessary software to accommodaie such
variations. Details of these variations are given in Section 7 of this Handbook.

All error messages generated by the BTS are received by the Test Set. However, only error
messages relevant to the test being run will be displayed on the MMI screen.

Timeslot Mapping

The mapping of traffic and signalling channels on the air interface to timeslots on the A-bis
interface is BTS-manufacturer specific.

The A-bis 'mapping table' that is provided for this purpose is checked at the start of testing for
consistency.

To assist in the definition of the mapping, each transceiver is allocated an ‘identifier' (ID}. This
{non-GSM defined) parameier acts as a 'label' to point 1o a particular mapping of A-bis slots.
Other Interfaces

Other interfaces are provided in the 6113 for use with the BTSs of certain manufacturers. For
further details, refer to the relevant Option in Section 7.
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Air Interface
The test set emulates the basic functions of a Mobile Station (MS) on the M3-BSS air interface.

Only a subset of the normal Mobile Station (MS) funclions (those that are required for test
purposes) are emulated.

The test sel contains one transmitter which is used o generate a traffic channel for the BTS
receiver and simulates a MS by generaling a pulsed signal on lhe nominated slot, wilh olher
slots disabled.

When tlests are being conducted on the BTS transmitter, signals to lhe BTS receiver are
maintained to simulate a normal connection to an MS. Similarly, when testing the BTS receiver,
the BTS transmitter is instructed to generate bursts as usual. Uplink and downlink LAPDm
signalling finks are maintained throughout any tests {the only exception to this is the Cell Conlrol
Channel Generalion test, where a LAPDm link is not established).

The value of timing advance commanded by the BTS is used and acted on by the 6113,

SACCH Data

The SACCH data transmitted to the BTS by Lhe 6113 mimics that produced by a real mobile,
including a 'dummy’ measurement report, containing the following information (as defined in
GSM Rec. 04.08, section 10.5.2.11):

BA-USED 0
DTX-USED 0
RXLEV-FULL-SERVING-CELL 7
RXLEV-SUB-SERVING-CELL 0
MEAS-VALID 0
RXQUAL-FULL-SERVING-CELL 0
RXQUAL-SUB-SERVING-CELL 0
NO-NCELL-M : o
RXLEV-NCELL-1..7 : alt 0
BCCH-FREQ-NCELL-1..7 3 al o
BSIC-NCELL-1..7 3 al o

Unlike a 'real’ mobile, Ihe 6113 transmits a dummy burst during the TCH idle frame.

BTS Power Control

The MAXimum BTS Power Level is defined by the user in the Configure BTS test. It is entered
by the user in dBm. All tests allow the BTS Transmitler Power Level to be set in the range
MAX and Levels 1 to 6. Power Level 1 is then 2 dB below MAX, Power Level 2 is 4 dB below
MAX, etc.

CAUTION: To prevent damage to the Test Set, the maximum power of the BTS should
be limited by the user to +47 dBm, using an external attenuator. For
example, a Class 4 BTS can have 8 maximum power of +49 dBm and the
user should insert a 3 dB external attenuator.
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Synchronisation to the BTS

It is essential that the Test Set and BTS are initially synchronised in time to ensure that the BTS
and Test Set frame structures are locked. Freguency synchronisation is useful but not essential
to assessing the frequency error of the BTS without taking into account the frequency error of
the 6113 frequency standard.

For the purpose of initial time synchronisation, the Test Set timebase (i.e. frame structure)
must be synchronised to the BTS. At the beginning of each test, therefore, the Test Set
emulates a mobile and synchronises to a Cell Control Channel generated by the BTS (under the
command of the Test Set). During the test, the 6113 periodically adjusts ils timebase io
maintain synchronisation.

if required, frequency synchronisalion can be easily achieved if the BTS locks to the 2.048
Mbit/s A-bis link from the Test Set (this is phase-locked to the Test Set frequency standard). If
this is not possible, the 6113 can be locked to a 10 or 13 MHz signal generated from the BTS.

Note that if a 10 MHz or 13 MHz signal from the BTS does not have adequate phase noise and

spurious performance then certain measurements made by the 6113 can be affected. Consult
Racal Instruments for more details.

Standard Test Conditions

The majority of tests are performed using a standard set of test conditions.

Functional tests, and any tests thai are designed to tesl the digital or transmitter hardware of
the BTS, use a relatively strong signal level on the uplink (i.e. Test Set to BTS) designed to
ensure error-free communication between the test set and the BTS (default: -85 dBm).

Tests that are designed to test the receiver section of the BTS use a lower level signal.

Where possible, test conditions and limits follow those defined in the GSM Base Statfion
Equipment Specificalion, GSM Rec. 11.20.

If a test failure occurs, the MMI indicates the reason for the failure. See Section 6 of this
handbook for inforration on the various failure categories.
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General Test Parameters

The user first specifies ihe BTS manufaclurer and the model. These parameters are used to
select the appropriate O + M messages, and other necessary paramsters (see Seclion 7).

The following GSM and olher parameters may be selected by the operator as ‘global
parameters. These parameters will apply to each test, unless specifically overridden by
parameters defined in a est.

in all cases, except ihose identified in Section 7, the values used for these paramelers does not
narmally affect testing and they can all be set to their default values.

Base Station ID

Parameters Default Value Range
Network Colour Code 0 Oto7
Base Staiion Colour Code 0 Qo7
Notes:

(1)  Network Colour Code (NCC)
This code enables a mobile to determine the country to which the base station

belongs. Narmally 0 to 3 are used for the 'first’ network operator, and 4 to 7 for the
‘'second’ network operalor within the country.

(2) Base Station Colour Code (BCC)

This defines the colour code of the base station so that a mobile can distinguish
neighbouring base stations.

Control Channel Description

Parameters Default Value Range
IMS| Attach/Detach Allowed 1 Oto1
Biocks Reserved for

Access Grant 0 ’ Oto7
CCCH Configuration 1 Oio6
Muliiframes Between Paging

Requests 2 208
T3212 Timeout Value 0 0o 255
Notes:

(1)  IMSI Attach/Detach Allowed(ATT)

This parameier determines whether IMSI attach and detach procedures are to be
used in a cell.

(2) Biocks Reserved for Access Grant

This parameter defines the number of biocks on each common control channel
{CCCH) that are reserved for access grant messages.
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(3) CCCH Configuration

A CCCH can be assigned several physical channels, in part combined with
SDCCHs (stand-alone dedicated control channels).

The value '1* specifies one physical channel for CCCH, with combined SDCCHs.
(4)  Multiframes Between Paging Requests

This parameter determines at what intervals (in multiframes of 51 frames) the
paging call from the base staticn is repeated.

(5) T3212 Timeout Value
This timer controls how often the mobile performs a location update when in the

idle mode, by specifying the period between location updating. T3212 is sent in
the Control Channel Description. A '0" indicates thal periodic updating is not used.

Cell Channel Description

Parameters Defauit Value Range
Cell Allocation Number 0 Fixed at 0 by GSM
Csll Allocation Table Channels 6, 16, 26, Any combination of
36, 46, 56, 66, 76, channels may be selected.

86, 96, 106 and 116
are active (E-GSM 900).

Channels 516, 526,

536, 546, 556, 566,576,
586, 596, 606, 612, 622,
632 are active (DCS 1800
and PCS 1900}

Note: Cell Allocation Table (CAT)

This table defines the channels (ARFCNs) to be used in the cell.
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Celi Options
Parameters Defauit Value Range
Power Control Indication 0 Oto1d
DTX Indicator 2 Oto 2
Radio Link Timeout T100 8 4 to 64

Notes:

(1

(2)

(3)

Power Control Indication

This parameter specifies whether a mobile (when monitoring) is to measure the
power on the BCCH carrier and include it in Lhe measurement report. It is sent in
the Cell Options element in SYS INFO 3 on the BCCH and SYS INFO 6 on the
SACCH. A '0f indicates that the mobile does nol measure the power.

DTX Indicator

The code in this field specifies whether 2 mobile station may, or should, or may
not, use discontinuous transmission.

Radio Link Timeout T100

Radio Link Timeout (T100 in the MS) is sent in the Cell Options information
element. The mobile uses this value to determine whether there is still good radio
contact with the base station. The S counter in the mobile is loaded with this value
{in SACCH frames) and the value is

-- decremenied by 1 if an SACCH message cannol be decoded, or

-- incremented by 2 if an SACCH message is properly received.

if the value drops to 0, the mobile communicates that it has lost the base station.

Neighbour Cells Description

Parameters Defauit Value Range

BCCH Allocation Number 0 Fixed at 0 by GSM

BCCH Allocation Sequence

Number 0 Oto1

Neighbour Cell Table Channels 10, 20, 80, Up to 31 E-GSM channels,

100, 110, 120 (E-GSM 900) or 44 DCS channels,
Channel 513 (DCS 1800) or 44 PCS channels,
Channel 513 (PCS 1900) may be selected.

Notes:

(1

(2)
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Neighbour Cell Table

This table defines the CCH frequencies of Neighbouring cells. [t is used for
Adjacent Cell Monitoring by the mobile and for inter cell handover.

BCCH Allocation Sequence Number
The value 0 indicates that the BCCH is idle.
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Parameters Default Value Range

Maximum Retransmissions 2 1,2,4,7

Tx Spread Integer 5 3-12, 14, 16, 20, 25, 32, 50
Cell Barred 0 Oto1

Call Re-Establish 1 Qo1

PLMN Permitted 255 0to 255

Cell identity Value 1 0 to 65535

Notes:
{1) Maximum Refransmissions

This field defines the maximum number of repeated attempts at transmission by
the mobile.

(2)  Tx Spread Integer

This field defines the number of timeslots for the mobile on which transmission of
the RACH is distributed.

(3) Cell Barred

A cell can be barred; that is, a mobile can be denied access to the base station.
The codes for this field are:

0 =cell is not barred
1 =cell is barred

{4) Call Re-Establish
The code in this field permits or denies a mobile return io the cell.

0 = Retumn to cell permitted
1 = Return to cell denied

(5) PLMN Permitted {NCC Permitied)

This field identifies which Public Land Mobile Networks (PLMNs) the mobile is
allowed to monitor, with each network uniquely identified by its Network Colour
Code (NCC).

The eight NCCs are represenied by an 8-digit binary number. The network with
colour code O is the LSB of this number, and the network with colour code 7 is the
MSB. Ifa'1'is entered at a particular position in this binary number, the mobile is
to monilor base stations that belong to this NCC (PLMN). Those NCCs for which a
'0' is entered are ignored.
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The binary number is then converled to its decimal equivaient. For example, if
base stations that belong to the PLMN with the network colour code of 3 are to be
monitored, then the PLMN Permitied field has ihe following value:
8 (23)
If all PLMNs are to be monilored, then the PLMN Permitted value entry is:
255 (20424, ...... +27)
(8) Cell Identity Value

This field contains the identity number of the cell. Each identity number is only
issued once in a network and permits unique identification of the cell.

Location Area ID

Parameters Defauit Value Range
Access Control Class 0 0 to 65535
Mobile Country Code 1 0 to 999
Mobile Network Code 1 0to 255
Location Area Code 1 0 fo 65535

Notes:
(1)  Access Control Class

Each mobile is assigned to one of 16 access groups. One or more of these groups
can be denied access lo the base station.

The 16 access groups are represented by a 16-digit binary number; access group
0 is LSB of this number, and access group 15 is MSB. If there is a 1" at a
particular position in this binary number, then access will be denied to the
corresponding group. Where there is a '0', the relevant group is allowed to access
the base station.

The number in the Access Conirol Class field is the decimal equivalent of the 16-
digil binary number, For example, If groups 1, 89, 12 and 14 are (o be denied
access to the base station, then the number in the field is:

20994 (21 +294+212 4 214 = 24 512 + 4096 + 16384 )

If no groups are to be denied access, then the Access Control Class number is 0.
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(2) Mobile Country Code (MCC)

This is a code number that represents the country of origin of a base station or
network, and it is sent by the base station to the mobile to convey that information.
A selection of the codes are as follows:

Country Code Country Code
Austria 232 ltaly 222
Belgium 206 Luxemburg 270
Cyprus 280 Malta 278
Denmark 238 Monaco 212
Germany 262 Netherlands 204
Finland 244 Norway 242
France 208 Portugal 268
Gibralta 266 San Marino 292
Great Britain 234 Spain 214
Greece 202 Sweden 240
Greenland 290 Switzerand 228
Hungary 216 Turkey 285
Iceland 274 Yugoslavia 220
Ireland 272

(3) Mobile Network Code {MNC)
This is the code of the network io which the base station belongs.

(4) Location Area Code (LAC)
This is an identity number given to the site of a base station. This number is only
issued once in a network. In this way, a base station is uniquely identified by the
values MCC, MNC ,and LAC.
The value '0' is used in this field to show that there is no valid local area

identification (LAl).

Cell Selection

Parameters Default Value Range
Cell Reselect Hysleresis 12dB Oto14 dB (2 dB steps)
Max Mobile Tx Power Level 15 0 to 31
Min Mobile Rx Signal Level 0 01063
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Notes:

(1)

(2

(3)

Call Reselect Hysteresis

This is the threshold level for a mobile to select a new base station.

When a mobile tries 1o signal again, starting from its idie mode, it will only call
another base station if the reception from It is better {by lhis threshold level) than
from the previous one.

Max Moblle Tx Power Level (MS-TxPWR-MAX-CCH)

This is the maximum permitted transmitting power of the mobile when it first gains
access to the system (on the CCH). The power value entered is the GSM mobile

control level defined in GSM recommendaltion 05-05 as follows:

E-GSM 200

Entry |0 |1 |2 3 |4 (5 |6 {7 |8 12 {10 |11 |12 |13 |14 |15

dBm 143 141 |39 |37 |35 |33 {31 |29 |27 125 |23 |21 |19 |17 |16 |13

a

DCS 1800/ PCS 1800

'Entry [0

Py

2 '3 |4 15 |6 |7 |8 |9 |10 11 |12 |13 {14 |15

dBm (30 (28 [26 |24 [22 |20 [18 [16 [14 [12 [10

Values 16 to 29 are allowed in GSM recommendation 04-08 but are not defined by
GSM, and so they are assumed to continue according to the same progression.

Value 30 and 31 are defined as +33 dBm and + 32 dBm respectively.

Min Mobile Rx Signal Level (RXLEV-ACCESS-MIN)

The signal from the base station must arrive at the mobile with a certain minimum
power level for the mobile to register with the cell. The minimum level, starting

from -110 dBm, is increased by this value set. For example, a minimum receive
level of -63 dBm is set by entering '47" in this field.

Encryption Ke

Parameters Default Value Range
Encryption FF FF FF FF (any 16 hex digits})
Kc FF FF FC 00

A-bis Settings

Parameters Default Value Range
CRC-4 bit OFF OFF, ON
Slot O bits 310 8 31 0 to 63 (Note)
T1 (frame format) ESF Da/D4, ESF

Note: Expressed as the decimal equivalent of the state of bits. Bit 3 is MSB.
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A-bis Mapping Table

See Section 7.

Bit/Frame Error Ratio Measurements

Certain measurements make use of BitYFrame error ratio measurements o measure the
degradation in link performance experienced under various conditions,

The BER of either the uplink (Test Set to BTS) or downlink (BTS to Test Set) may be
evaluated.

Uplink BER measurements (on the BTS receiver) are performed by the Test Set transmitting
pre-defined traffic (speech) frames to the BTS over the Air Interface. Traffic Frames received
back at the Test Set via ihe A-bis interface are compared with the expecied data to evaluate
the Bit Error Ralio.

Frame erasure is detecied by means of the Bad Frame Indicator (BF1) bit within the received
frame (see GSM Rec. 08.60).

Downlink BER measurements (on the BTS transmitter) are performed by sending traffic frames
over the A-bis interface, and accumulating bit error ratio statistics using traffic frames received
across the Air inlerface.

Separate counts of both Class |l and Class b BERs (Note 1), and the FER (Note 2), are made.
(Class Il and Class |b speech hits are subject to different degrees of error correction within the
BTS: Class la bits are not measured since these are heavily error corrected). There are 132
Class Ib bits and 78 Class Il bits in a normal burst.

Note: (1) (Residual) Bit Error Ratio, defined as the number of faulty bits divided by total
bits, excluding those from frames signalled as having been erased.

(2) Frame Erasure Ratio, defined as the number of erased frames divided by the
total number of frames.

Accumulation of Class Ib, Class Il and FER events proceeds in parallel - the 'count' for each
type normally stops when enough samples have been accumulated. The test conlinues until
the required 'count’ for all data types is sufficient, or the number of ‘events' {or errors) is
exceeded for any of ihe types.

Under some fault conditions where conlinuous, or near-continuous, frame erasure is occurring,
but the FER samples have been set to zero, the test could ‘hang up' whilsl the 6113 waits for
Class Ib and Class Il bits to be received. To overcome this, a timeout is applied, calculated
from lhe maximum measurement time that would be expected plus a small contingency.

BER is measured on traffic channeis only.
FER can be measured on Traffic Channeis {TCH) and Random Access Channels (RACH).

The number of samples over which the BER/FER is measured must be adequate to guarantee
statistically significant results, sufficient to correctly identify a bad BTS but not 1o fail a good
BTS.

To ensure that this constraint is met, the test limits applied are, where possible, those specified
in GSM Rec. 11-20. By default, samples are collected for at least the period of a superframe.

A test failure will occur if any of the three BER/FER parameters exceeds lhe specified
maximum.
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Test Patterns

A chaice of ten standard test pallerns (speech frames) is available for BER/FER lesting,
numbered 0-9, given in Table 4.1. Other tests where the data is selectable also use these
patlerns.

Each test pattern/speech frame contains 260 bits, formed from the 321 (hex) bytes listed. The
LSB from each byie is output first (for example, for test pattern No.4 [72,C3,..}, the binary
sequence would be 0100111011000011..).

Two alternatives tor test pattern ‘'C1' (data reversals, as specified in GSM Rec. 11.10} are

provided, due to the two possible start states, 0 or 1.

Table 4.1 Standard Test Patterns

Number
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55, 55, 55, 65, b5, 55, 55, 65,
55, 65, 55, 55, 55, 55, 55, 55,
55, 55, 55, 55, 55, 55, 55, &5,
55, 55, 55, 55, 55, 55, 55, 55,
05

00, 00, 00, 00, 00, 00, 00, 00,
00, 00, 00, 00, 00, 00, 00, DO,
00, 00, 00, 00, 00, 00, 0O, 00,
00, 00, 00, 00, 00, 00, 00, 00,
00

FF, FF, FF, FF, FF, FF, FF, FF,
FF, FF, FF, FF, FF, FF, FF, FF,
FF, FF, FF, FF, FF, FF, FF, FF,
FF, FF, FF, FF, FF, FF, FF, FF,
OF

72, C3, 40, 79, BE, 1F, 6C, 35,
CA, 3B, 58, B1, 96, 17, 04, ED,
22, B3, 70, E9, 6E, OF, 9C, A5,
7A, 2B, 88, 21, 46, 07, 34, 5D,

02

A6, E7, 94, 3D, 32, 83, 00, 39,
7E, DF, 2C, F5, BA, FB, 18, 71,
56, D7, C4, AD, E2, 73, 30, A9,
2E, CF, 5C, 65, 3A, EB, 48, E1,
06

Remarks

‘C1(01010....Y, start 0

'C1' (10101....), start 1

AllO's

All 1's

Random

Random
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TABLE 4.1 STANDARD TEST PATTERNS {continued)

Number Pattern Remarks

5] 0B, E8, 01, A6, E7, 94, 3D, 32, Random
83, 00, 39, 7E, DF, 2C, F5, 8A,
FB, 18,71, 56, D7, C4, AD, E2,
73, 30, A9, 2E, CF, 5C, 65, 3A,
0B

7 ES5, BA, 6B, C8B, 61, 86, 47, 74, Random
D, 12, E3, E0, 99, 5E, 3F, 0C,
55, 6A, 5B, F8, D1, 36, 37, A4,
0D, C2, D3, 10, 09, OE, 2F, 3C,
05

8 2C, F5, 8A, FB, 18, 71, 56, D7, Random
C4, AD, E2, 73, 30, A9, 2E, CF,
5C, 65, 3A, EB, 48, E1, 06, C7,
F4, 1D, 92, 63, 60, 19, DE, BF,
oC

9 99, 5E, 3F, OC, 55, 6A, 5B, F8, Random
D1, 36, 37, A4, 0D, C2, D3, 10,
09, OE, 2F, 3C, C5, 1A, 4B, 28,
41, E6, 27, D4, 7D, 72, C3, 40,
09

Note: It is important to remember that Test Pattern 2 is normally interpreted by the Test Set
as a series of erased frames. Therefore if it is selected for BER measurements, the
6113 will not accumulate any Class Ib/Il samples (if the number of FER samples
selected is non-zero, the test will never terminate).

Parameters - General

The 'default vaiues' listed for each parameter in the detailed test descriptions refer to the
detault value used by the MMI program and stated in the relevant GSM Regulations.

All values are integers, with the following exceptions:

Parameter Units Resolution
Power Levels dB/dBm 0.1dB
Phase values degrees 0.01 degree
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LIST OF TESTS

The following list details ihe tests that may be performed: (each is defined in more detail in

later sections).

Note: (1) The parameters of the BTS under test must be entered (using the BTS
Informalion screen on the MMI) before commencing tests.

(2)  Additional manufacturer-specific tests are described in Section 7.

Functional Tests

Configure BTS Test
Reset BTS Test

Transmitter Tests

Cell Control Channel
Generation Tesl

Transmitter Test

Transmitter BER Test

Static Power Control Test

Downlink Power Conirol Test
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Brings the BTS to a fully 'configured’ state,
ready for testing.

Resets the BTS to a 'non-configured’ state.

Checks generation of the Cell Control Channel
by the BTS.

Checks that the transmitted signal has the GSM-
defined GMSK modulation (phase) accuracy and
does not exceed the defined frequency error.

Checks that the average power level of the
transmitted pulse is within the GSM-defined
folerance.

Checks that the power profile of the transmitted
pulse conforms to the GSM-defined mask.

Allows the user to view the modulation spectrum of
the transmitted pulse.

Checks the basic baseband signal processing
{Static Layer 1) functions.on the downlink (BTS to
MS) side of the BTS.

Checks that the transmitted BCCH signal conforms
io the GSM-defined average output power level of
the power steps.

Checks that the transmitted TCH signal conforms
to the GSM-defined average output power level of
the downlink power decrements.
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Receiver Tests
Receiver BER Tesl

BTS)

Absolute Sensitivity Test

RACH Test

RX Level Test

RAX Quality Test
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Checks the basic baseband signal processing
(Static Layer 1) functions on the uplink (MS to
side of the BTS, and checks that the BER is
acceptable at Reference Input Sensitivity level.

Measures the actual sensitivity of the transceiver
by finding the threshold at which the measured
BER deteriorates beyond the limit specified by the
operator.

Checks the performance of the BTS in delecting
and reporting the presence of Random Access
Channel Requests (RACH).

This test checks the performance of the BTS in
measuring and reporting the level of the received
signal (AX LEV) on the uplink side of the BTS.

This test checks the performance of the BTS in
measuring and reporting the quality of the
received signal (RX QUAL) on the uplink side of
the BTS.

Manufacturer and BTS-Specific Tests

Interactive Test Mode

Multivode

Live Tests

AF Tests Mode

A-bis Protocol Analysis Mode
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These features provide additional 1ests and
controls for specific BTS types.
See Section 7 for details.

This mode is useful for fault finding and diagnosis.
All the major GSM measurements are performed,
and the test runs continuously. The operator can
vary the majority of ihe test parameters without
terminating the test. Test results are displayed
simultaneously, and are continuously updated.

Provides facilities for moniioring the performance
of a BTS without taking it off the air.

Provides facilities for monitoring (non-intrusive)
and recording the signal and data traffic on the A-
bis.
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Special Functions Mode

Signal Generator Mode

Power Meter Mode

Self-Check Tests

Self Check Burst Analysis

RF Tests Self Check Burst Analysis
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This mode allows the 6113 to operate as a signal
generator that can transmit a variety of GSM
structured signals and olher signals. No signal
monitoring is performed in this mode.

This mode aliows the 6113 to operate as a Power
Meter to monitor the power on a nominated
channel, or to indicate the channel that contains
maximurm power.

This tesl analyses the burst parameters and BER
of the 6113 Test Sef using an internal loopback.
The test relates to the RF facilities available at the
front panel of the Test Sel.

This test analyses the burst parameters and BER
of the 6113 Test Set using an internal loopback.
The test relates to the B.O.S.5. AF facilities
available at the rear panel of the Test Set.
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FUNCTIONAL TESTS
Configure BTS Test

Purpose of Test

The test brings the BTS up to a ‘configured’ state, ready for further testing. [t is also used to
change the number of the transceiver-under-tesl, where the BTS-under-test has more than one
transceiver fitted.

Test Parameters

The parameters are BTS-type dependent. See Seclion 7 for details.

Test Method

This is dependent on the BTS type. See Section 7 for details.
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Reset BTS Test

Purpose of Test

This iest takes the BTS from the 'configured’ state to a Reset state.

Test Parameters

These are dependent on the BTS type. See Section 7 for details.

Test Method

This is dependent on the BTS type. See Section 7 for details.
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TRANSMITTER TESTS
Cell Control Channel Generation Test
Purpose of Test
This test checks the generation of the Cell Control Channel (CCH) by the BTS.
WARNING: THIS TEST CAN BE LEFT IN A STATE IN WHICH THE BTS TRANSMITS
CONTINUOUSLY UNTIL THE TEST IS ABORTED BY THE OPERATOR. ALL
DUE ATTENTION MUST BE PAID TO ENSURE THAT THE TEST IS
ABORTED AT AN APPROPRIATE TIME AND THE BTS HAS STOPPED
TRANSMITTING.
DO NOT DISCONNECT ANY RF CABLES UNTIL THE TEST IS COMPLETE
OR HAS BEEN ABORTED AND THE BTS HAS STOPPED TRANSMITTING.
Test Parameters
Parameter Default Value Range
Channel Number 90 (E-GSM 900) 0to 124, 975 to 1023 (E-GSM 900)

512 (DCS 1800) 512 to 885 (DCS 1800)
512 (PCS 1900)  512to 810 (PCS 1900)

BTS Output Level Max Max, 1to 6 {Note 1)
Network Colour Code 0 0to 7 (Note 2)
Base Station Colour Code 0 0to 7 (Note 2)
Maintain BCCH o] Off, On (Note 3)

Notes: (1) Level 1 is 2 dB below Max (defined in Configure BTS test), level 2 is 4 dB
below Max, etc.

(2) Network and Base Station Colour Code parameters override 'global'
defaults for this test.

(3) When ‘'On' is selected for the Maintain BCCH parameter, the BTS will
continue transmitting indefinitely until the test is aborted by selecting Abort
at the MM display.

Test Method

The BTS is instructed to generate a Cell Control Channel by the Test Set, using Systemn
information message information downloaded from the Test Set. The Test Set then
synchronises to the BTS.

The content of each of the Sysiem Information messages forming the BCCH (i.e. System
information Types 1-4) is checked against that expected. The FCCH and SCH are implicitly
tested as part of the synchronisation process - the SDCCH and SACCH (and hence the content
of System Information messages Types 5 and 6) are not specifically checked.

Note: The 6113 receiver may correct for some errors in the BTS transmission, hence a 'bit
exact' check is not possible.
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If Maintain BCCH is set to'Off', then the BCCH is de-activated at the end of the test; if Maintain
BCCH is set lo 'On' then the BCCH is maintained at the end of the lest, and the BTS will
continue to transmit indefinitely until Abort is selecied at the MMI display.

No LAPDm (Air Inierface} signalling link is established for this test.

Pass/Fail Criteria

The test will pass if all data elements checked have been found to be correctly transmitted.

Test Resulis

At the completion of the test, the test set returns a pass/fail indicator.

4-24 6113/E(2) August 97
A7173

www.valuetronics.com



Section 4
TEST INFORMATION

Transmitter Test
Purpose of Test
Phase/Frequency Error

To establish whether the BTS is tfransmitting a signal with the prescribed GMSK modulation
(phase) accuracy. This iest is also used to measure the frequency error of the transmitted
signal.

Power Profile

To measure the power profile of bursts transmitted by the BTS, and verify that they conform to
a specified power-vs-time mask.

Note that due to dynamic range limitations in the Test Set receiver, the full dynamic range of the
pulse for GSM Phase 1 BTSs cannot be measured.

Power Level

To measure the specified BTS Tx power level and check that it is within the defined tolerance.

CAUTION: To prevent damage to the Test Set, the maximum power of the BTS should
be limited by the user to +47 dBm, using an external attenuator. (For
exampie, a Class 4 BTS can have a maximum power of +49 dBm and the
user should Insert a 3 dB external attenuator).

Modulation Spectrum

To measure the spectrum generated by signal modulation.

Test Parameters
Parameter Default Value Range

Channel Number 90 {E-GSM 300) 0 to 124, 975 {0 1023 (E-GSM 900)
512 (DCS 1800) 512 to 885 (DCS 1800)
512 (PCS3 1900) 512 to 810 (PCS 1900}

Timeslot 4 Oto?
BTS Output Level Max Max, 1 to 6 (Note 1}
BTS Rx Signal Level -85.0 dBm -120.0 to -40.0 dBm
Number of Bursts 10 1 to 999
TRX Configuration TCH BCCH, TCH
Test Pattemn 1 0o 9
Burst Number Any Any, 1,2, 3,4
Hopping Oft Off, On {Note 2)
Encryption Off Off, On
Frequency Error Limit +48.0 Hz 0.0 to £5000.0 Hz
RMS Phase Error Limit 5.00 deg 0.00 to 10.00 deg
Peak Phase Error Limit 20.00 deg 0.00 to 30.00 deg
Expected Power Level (Note 3) 0.0 to 100.0 dBm
Power Leve! Limit (+) 3.0dB 0.0103.0dB
Power Level Limil {-) 0.0dB 0.010 3.0dB
Power Profile Mask On Off, On
Checking
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Notes: (1) Level 1 is 2 dB below Max (defined in Configure BTS test), level 2 is 4 dB
below Max, etc.

(2) Notsupporied by software release version 03.01.

(3) The default value is BTS specific; it is the same value as entered for
Maximum BTS Output Power in the Configure BTS test.

Where applicable, this figure should include losses expected in the
cornbiner and any other calculated losses in the BTS between the TRX
and lhe output interface. Allow for the fact that the test may not
necessarily start at the maximum power level. Loss in the RF lead
between the BTS and the Test Set shouid pgl be included because this
loss can be compensated by the Level Offset file.

Test Method

Following synchronisation, the test set will activate a traffic channel in the downlink direction
(BTS-MS} and speech frames for transmission will be supplied over the A-bis interface.

The 'test paitern' to be transmitted is defined as one of the 10 pre-defined patterns also used for
bit error ratio testing (see Table 4.1).

The signal from the BTS is downconverted in the Test Set and the IF signal is sampled at 16
times bit rate, wilh samples evenly distributed over the burst.

Phase/Frequency Error

The samples are used to generate the demodulated data, and the measured phase trajectory is
then compared with the ‘ideal' phase trajectory reconstructed from the demodulated data to give
the phase error. The rms and peak phase error is calculated over ihe burst. The regression
line of the phase error is a measure of the frequency error.

The largest, smallest and mean values for each measurement are then displayed.

Addifional notes are:

(1)  The posilion of the training sequence within the burst is determined by an algorithm that
will search over a range of + 10 bits relative to the position expected.

(2) The Test Set always demodulates the data from the received burst, and no check is
made to ensure that the received data maiches the transmitted data.

{3} Nommally, a new burst is captured as soon as the previous burst has been analysed (i.e.
consecutive bursts cannot be measured).

(4)  Only traffic bursts from the BTS are analysed. Thus SACCHs and dummy bursts are
masked out. ’
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Power Profile

The power profile is evaluated by sampling the power over one burst . (Note: No averaging of
bursts is performed by this test).

The power profile will be matched against the power/time template using the method described
in the GSM Recommendations. However, the method of specifying the burst tirming differs
slightly in the 6113 from that used in GSM Recommendations 05.05 and 11.20. The Test Set
takes 6 samples per bit, and in consequence the power/time template is rounded to the nearest
1/6 bit increment. Also, the dynamic range of the Test Set limits the lowest measurable level to
approximately -52 dBc. Thus, the power/time limits applied are as follows:

Time Level
4062 ys  to -17.85 us <-30 dBc
-17.85 uys to -9.85 us <-6 dBc
9.85pus 1o -0.00 ps < +4 dBc
+0.00 ps  to 542,77 ps -1 dBcto +1 dBc
+542.77 ps {0 < +552.62 ps <+1 dBc
+552.62 ys  to +560.62 ps <-6 dBc
+560.62 ys  to +5B87.08 ps <-30 dBc

Note: (1} Time'is relative to the start of bit 0.

(2) ‘Level'is instantaneous power relative to average power in the useful part of the

burst,

Power Level
The power output accuracy is evaluated by sampling the power over several bursis (as dictated
by the Number of Averages parameter) and then averaging. Low power bursts (e.g. idle
frames) are nol included in the measurement.
The BTS is ordered to set ihe transmitted output power to the specified value, and the output is
checked against the Positive Limit and Negative Limit parameters.

Modulation Spectrum

The modulation spectrum is evaluated by sampling the power over the number of bursts
specified by the user.
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Pass/Fail Criteria
Phase/Frequency Error

The test will fail if any of the measured vaiues exceed the limits specified.

Power Proflle

The pulse profile must tall within the limits specified.

Power Level

The {averaged) power measured must be within the specified tolerance. The lest will fail if the
(averaged) measurement exceeds the prescribed limits.

Test Results

Phase/Frequency Error

At the completion of the test, the 1est set returns a pass/fail indicator (including reason for
failure if necessary) and a list of the test results.

Note that Ihe minimum and maximum values do not necessarily relate to the same data burst -
minimum value is the lowest measured of all the bursts, maximum value is the highest
measured of all the bursts, etc.

In addition, ihe full data array graph (error vs bit) of the last sampte taken is available for
diagnoslic purposes.

Power Profile

At the completion of the test, the test set retums a pass/fail indicator (including reason for
failure if necessary).

Power Level

The MMI Results screen displays the result of the test, including a pass/fail indicator.
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This test verifies the basic baseband signal processing (Static Layer 1) functions on the
downlink (BTS towards MS) side of the BTS. Baseband signal processing functions include
multiplexing and coding/interieaving/encrypting.

Test Parameters

Parameter

Channel Number

Timeslot
TCH Fermat

Encryption (Note 2)

BTS Output Leve!

BTS Rx Signal Level

Test pattern
Sample Time
FER Limit
Class Ib Limit
Class Il Limit

Notes: (1)

Default Value

90 (E-GSM 900)
512 (DCS 1800)
512 (PCS 1900)
4

0

Off

Max

-85.0 dBm

1

10s

0.000 %

0.000 %

0.000 %

below Max, etc.

Range

0 to 124, 975 to 1023 (E-GSM 900)
512 to 885 (DCS 1800)
512 to 810 (PCS 1900)
Oto7

Fixed at 0

O, On

Max, 1 to 6 (Note 1)
-120.0 to -40.0 dBm
Oto 9

1 to 300000 s

0.000 to 100.000 %
0.000 to 100.000 %
0.000 to 100.000 %

Level 1 is 2 dB below Max (defined in Configure BTS test), level 2 is 4 dB

(2) When encryption is specified, ihe previously specified Encryption Key is

used.

Test Method

Foliowing synchronisation, a traffic channel on the specified transceiver, on the specified
ARFCN and Air Interface siot, is activated. The BTS is then instrucled to transmit a defined bit

pattern (as input to the BTS via the A-bis interface),

The sighal transmitted by the BTS is received on the Air Interface, and the BER measured.
The measured FER/BER under normal conditions should be zero, although alternative limit
vaiues are aliowed.

Pass/Fail Criteria

A fest failure is registered if any of the bit error ratio limits are exceeded.
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Test Hesults

At the compleiion of the test, the test set relurns a pass/fail indicator (including reason for
failure if necessary), and a list of lhe bit error ratio slatislics gathered during the measurement
process:

(1) FER samples

(2) FER events

(3} Ciass Ib samples
{(4) Class Ib evenis
(5) Class Il samples
(8) Class [l evenis
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Static Power Control Test

Purpose of Test

Two combined tests are provided to measure the BTS power output accuracy, and check the
ability of the BTS to control its output level in steps. These are:

Test 1

Test 2

Test Parameters

Parameter

Channel Number

Measurement of 2 dB fixed BCCH power level steps (Power Levels 1 to 6).

Measurement of cumulative slep deviation.

Default Value Range
90 (E-GSM 900)
512 (DCS 1800)
512 (PCS 1900)

0 1o 124, 975 to 1023 (E-GSM 900)
512 to 885 (DCS 1800)
512 to 810 (PCS 1900)

Timeslot 4 Oto7

BTS Rx Signal Level -85.0 dBm -120.0 to -40.0 dBm

Number of Steps 6 0to15

Number of Averages 10 1 to 10000

First Step Expected Level (Note 1) 0.0 to 100.0 dBm

Max Power Level (+) 3.0dB [2.0 dB] 0.0 to 3.0 dB Phase 1 [Phase 2]
Max Power Level (-) 0.0dB[2.0dB)] 0.0 to 3.0 dB Phase 1 [Phase 2}
Step Accuracy Limit (+/-) 0.5 dB[1.0 dB] 0.0 10 3.0 dB Phase 1 [Phase 2]
Cumulative Error (+/-) 3.0dB [3.0 dB] 0.0 to 6.0 dB Phase 1 [Phase 2]

Notes: (1)

()

(3)

Test Method

The default value is BTS specific; it is the same value as entered for
Maximum BTS QOutput Power in the Configure BTS test.

Where applicable, this figure should include losses expected in the
combiner and any other calculated losses in the BTS between the TRX
and the output interface. Allow for the fact that the test may not
necessarily start at the maximum power level. Loss in the RF lead
between the BTS and the Test Set should not be included because this
loss can be compensated by the Level Offset file.

Although some BTS types are capable of 15 BCCH steps, GSM 11-21 only
requires 6 steps to be tested.

Where shown, the choice of default values are Phase 1 or Phase 2
according to the selection made at the BTS Information Menu.

Following synchronisation, the Test Set activates a traffic channel in the downlink direction
(BTS-MS) on the specified transceiver, ARFCN and Air Interface slot. Traffic for transmission
is supplied over the A-bis interface.

The power output accuracy is evaiuated by sampling 1he power over several bursts (as dictated
by the Number of Averages parameter). Low power bursts (e.g. idle frames) are not included in

the measurement.
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Test 1

The BTS is ordered lo set the transmitted output power to each power control level according to
the parameter Number of Steps, and the output is checked against these factors and the Step
Accuracy Limit parameter.

Test 2

This test is performed as an additional lest within Test 2: the outpuf is checked against the
Curnulative Error parameter.

Pass/Fail Criteria
The (averaged) power measured must be wilhin the specified tolerance al each power level.

The lest will fail if any one (averaged) measurement exceeds the prescribed limit.

Test Results

The MMI Results screen displays (simultaneously) the results of all tests being performed.
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Downlink Power Control Test
Purpose of Test

This test measures the BTS power outpui accuracy, and checks the ability of the BTS to control
its output level in steps by measurement of downlink power control decrements at Power Levels
21to7.

Note: This facility is only available when the BTS software supports downlink power control.

Test Parameters
Parameter Default Value Range
Channel Number 90 (E-GSM 900) 0 to 124, 975 to 1023 (E-GSM 900)

512 (DCS 1800) 512 to 885 (DCS 1800)
512 (PCS 1900} 512 to 810 (PCS 1900}

Timeslot 4 Oto7

BTS Rx Signal Level -85.0 dBm -120.0 to -40.0 dBm

Number of Steps 15 1to 15 (Note 1)

Number of Averages 10 1 1o 10000

Step Accuracy (+/-) 0.5dB [1.0 dB) 0.0 to 6.0 dB Phase 1 [Phase 2]
Cumulative Error (+/-} 3.0dB [3.0 dB) 0.0 o0 6.0 dB Phase 1 [Phase 2}

Note: (1) The ‘Number of Steps' must not be confused with the Step Number (BCCH
Step Numbers are 0 to 6, TCH Step Numbers are 7 to 21).

(2) Where shown, {he choice of default values are Phase 1 or Phase 2
according to the selection made at the BTS Information Menu.

Test Method

Following synchronisation, the Test Set activates a traffic channe! in the downlink direction
(BTS-MS) on the specified transceiver, ARFCN and Air Interface slot. Traffic for transmission
is supplied over the A-bis interface.

The step power output accuracy is evaluated by sampling the power over several bursts (as

dictated by the Number of Averages parameter). Low power bursts (e.g. idle frames) are not
included in the measurement.

Test 1
The BTS is ordered 1o sel lhe transmitied output power to each power control level according to

the parameter Number of Steps, and the output is checked against these factors and the
Cumulative Error parameier,

Test 2

The BTS is ordered to set the transmitted output power to each power control level according to
lhe parameter Number of Steps, and the output is checked against these factors and the Step
Accuracy parameter.
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Pass/Fail Criteria

The (averaged) power measured must be within the specified tolerance at each power level.

The test will fail if any one (averaged) measurement exceeds the prescribed limit.

Test Results

The MMI Results screen displays (simultaneously) the results of all tests being performed.
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RECEIVER TESTS
Receiver BER Test

Purpose of Test
This test can be used for two purposes:
(1)  Testing baseband signal processing.

(2)  Testing sensitivity compliance.

Baseband Signal Processing

This test verifies the basic baseband signal processing (static layer 1) functions on the uplink
side of the BTS. Baseband signal processing functions include multiplexing and decoding /
deinterleaving / decrypting. In order to perform this test, the test parameter values must be
altered as required (see Test Method for details).

Sensltivity Compliance
This test verifies the ability of the BTS to receive a signal, with an acceptably iow error ratio, at
the specified minimum signal ievel. The default test parameters are set for this test, but may be
changed as required,
Note: This is a compliance test, i.e. it does not establish the limit sensitivity for a given error
ratio, but merely checks that the error ratio is sufficiently low for a given input signal.
The Absolute Sensitivity test is available for measuring the limit sensitivity.
Test Parameters
Parameter Default Value Range
Channel Number 90 (E-GSM 900) 0 to 124, 975 to 1023 (E-GSM 300)

512 (DCS 1800) 512 to 885 (DCS 1800)
512 (PCS 1500) 512 to 810 (PCS 1900)

Timeslot 4 Oto7

TCH Format 0 Fixed at 0
Encryption {Note 2) Off Off/On

BTS Qutput Level Max Max, 110 6 (Note 1)
BTS Rx Signal Level -104.0 dBm -120.0 to -40.0 dBm
Test pattern 1 Oto @

Sample Time 10s 1 to 30000C s

FER Lirnit 0.100 % 0.000 to 100.000 %
Class |b Limit 0.400 % 0.000 to 100.000 %
Class Il Limit 2.000 % 0.000 to 100.000 %

Note: (1) Level1is 2 dB below Max (defined in Configure BTS Test), level 2 is 4 dB
below Max, etc.

(2) When encryption is specified, the previously specified Encryption Key is
used.
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Test Methed
Baseband Signal Processing
The foliowing parameters should be set as shown:

BTS Rx Signal Level

FER Limit 0%
Class Ib Limit 0%
Class Il Limit 0%

-85 dBm or as required

Following synchronisation, the BTS is instructed to activate a traffic channel on the specified
transceiver, at a defined frequency and level. An uplink BER measurement is then made.

Sensiltivity Compliance

The default parameters for BTS Rx Signal Level and BER statistics should be used.

Foliowing synchronisation, the Test Set activates a traffic channel on the specified
transceiver/ARFCN/timesiot, with the BTS receiver input level set to the prescribed limit value.

The test set then evaluates the bit error ratio for the uplink path {(MS-BTS).

Pass/Fail Criteria

Baseband Signal Processing

The test will pass if all FER/BER values, for all levels, are less lhan the defined limits.

The test will tall if any limit is exceeded.

Sensltivity Compliance

The test will pass if the error ratios for BER/FER are less than the maximum values specified.

The test will fail if any of these values exceed the limits set.

Test Results

Baseband Signal Processing/ Sensitivity Compllance

Al the completion of the test, the test set returns a pass/fail indicator (including reason for
failure if necessary), and a list of the bit error ratio statistics gathered during the measurement

process:
(1) FERsamples
(2) FER evenis

(3)
(4)
(5)
(6)

Class |b samples
Class Ib events
Class Il samples
Class Il events
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This tesl measures the sensitivity of the transceiver, by finding the threshold at which the
measured BER deteriorates beyond the limit specified by the operator.

Test Parameters

Parameter

Channel Number

Timeslot
Encryption

Initial Level

Final Siep Size
Pass/Fail Threshold
BTS Output Level
Test pattern
Sample Time
FER Limit

Class Ib Limit
Class Il Limit

Hopping

Notes: (1)

Default Value

90 (E-GSM 900)
512 (DCS 1800)
512 (PCS 1800)
4

Off

-80.0 dBm
0.5dB

-104.0 dBm
Max

1

10s

0.100 %

0.400 %

2.000 %

Off

below Max, etc.

Range

0to 124, 975 to 1023 (E-GSM 900)
512 to 885 (DCS 1800)

512 to 810 (PCS 1900)
0to7

Off, On (Note 3)

-120.0 to -40.0 dBm
0.1t02.0dB

-120.0 1o -20.0 dBm (Note 2}
Max, 1 to 6 (Note 1)

Olo9

1 to 300000 s

0.000 to 100.000 %

0.000 to 100.000 %

0.000 to 100.000 %

Off, On

Level 1 is 2 dB below Max {(defined in Configure BTS test), ievel 2 is 4 dB

(2) Pass/Fail Threshold may be selected with 0.1 dB resolution, but actual
sensitivity will be measured to the resolution specified by the final step

size.

(3) When encryption is specified, the previously specified Encryption Key is

used.

Test Method

Following synchronisation, the Test Sel activates a Traffic Channel on the BTS under test.

Initially, the signal level applied to the BTS is set to the Start Level specified by the user
(-40 dBm to -120 dBm). The level is then reduced in 5 dB steps, and a quick check is made on
the BER at each step to eslablish the rough position of the 'knee' of the BER curve.

The quick BER check uses pre-defined samples and limits, as follows:

Test Pattern
FER samples
FER Events
Class Ib Samples
Class Ib Events
Class Il Samples
Ciass || Evenis
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The number ol samples is chosen to be a reasonable number, (for accuracy), commensurate
with a short measurement time (about 1 second).

From this poinl, the lest decreases the power level in 2 dB steps until the following BER test

fails:
Test Pattern As specified in test parameters
FER samples 50
FER Events 1
Class (b Samples 6600
Class |b Events (Note)
Class Il Samples 3900
Class Il Events (Note)

Note: Chosen lo be 20 % of the final RBER specified at the starl of the test.
When this BER is reached, the step size is reduced to the Final Step Size specified by the user
(0.1 dB to 2.0 dB). The level is decreased by this step size and the BER is measured based on
the user-specified number of samples until the number of events is reached.
During any phase of this procedure, if the BER recovers 1o 0 %, the step size is increased to
5 dB and quick BER measurements taken. This is to ensure that lhe 'knee’ of the BER curve is
reached as rapidly as possible.
Having determined the absolute sensitivity level, the Test Set compares this value with the
ihreshold given as part of the iesl parameters, in order to determine whether the lest has
passed or failed.
Pass/Fail Criteria
The test will pass if measured sensitivity is not higher than the limit vaiue specified.
The test will fail if the measured BER is too high a} ihe maximum input level (-40 dBm) or does

not meet the Pass/Fail threshold.

Test Results

At the completion of the lest, the lest set returns a pass/fail indicator (including reason for
failure if necessary), and the measured sensitivity.
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RACH Test

Purpose of Test

The 6113 sends a number of Random Access Channel Requests (RACH) over the air interface
at a given signal level, and the BTS responses on the A-bis interface are examined to check the

ability of ihe BTS 1o detect and report on the presence of RACHSs.

Note: This is a compliance test and is performed at a single level.

Test Parameters
Parameter Default Value Range
Channel Number 90 (E-GSM 900)  Oto 124, 975 to 1023 (E-GSM 900)

512 (DCS 1800) 512 to 885 (DCS 1800)
512 (PCS 1900) 512 to 810 (PCS 1900)

BTS Output Level Max Max, 1 to 6 (Note 1)

BTS Rx Signal Level -104.0 -120.0 to -40.0 dBm

Number of RACHs 10 0 to 10000 (Note 2)

RACH Delay Step Step, 0 to 219 bits (Note 3)

Timing Error +3 bits = 1 to 10 bits

Spurious RACH 3 minutes 1 to 1440 minutes (24 hours)
Test Length (Note 4)

Note: (1) Level1is 2 dB below Max (defined in Configure BTS test), level 2 is 4 dB
below Max, etc.

(2) '0"initiates search for spurious RACHSs for approximately 1 minuie.
(3) Step = sequence through O to 63 bits, 1 bit at a time.

(4) The Number of RACHs parameter must be set at ‘(" 1o enable the ‘listen
for RACHSs' facility to operate, for the length of time defined by the Length
of Spurious RACHSs Test parameter.

Test Method

The 6113 sends a number of Random Access Channel Requests (RACH) uplink over the CCH;
the Random Reference field is varied in a random sequence and the Establishment Cause field
is set to 'Answer to Paging'. The BTS responds with a ‘Channel Required' over the uplink A-bis
interface. RACHSs are sent at a user-defined power level and timing offset (RACH Delay), or at
a random timing offset (RACH Delay). A RACH is generated as soon as possible after the
previous one has been detected on the A-bis, or every 2 seconds if nc correct RACH is
detected. The vaiue of the Random Reference and measured Timing Advance is verified in the
Channel Required Message on the A-bis.

Setting the number of RACHS to zero will initiate a search for spurious RACHSs for the length of
time set by the value of the Length of Spurious RACHSs Test parameter.

Spurious RACHSs can also occur on the A-bis mixed in with 'real' ones, therefore the number of
RACHSs received in the test results can be greater than the number sent.

6113/E{2) August 97 4-39
AT173

www.valuetronics.com



Section 4
TEST INFORMATION

Pass/Fail Criteria

The user musl make a qualitative assessment of the results to determine whether the tesl has
passed or failed.

Test Results

Test results are given as the number of successful RACHs and the number of failed RACHSs.
Reasons for failure are listed.
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RX Level Test

Purpose of Test

This test verifies the performance of the BTS in measuring and reporting the level of the
received signal (RX LEV) on the uplink side of the BTS.

Test Parameters

Parameter

Channel Number

Default Value

90 (E-GSM 900)
512 (DCS 1800)
512 (PCS 1900)

Range

0 to 124, 975 to 1023 (E-GSM 900)
512 1o 885 (DCS 1800)
512 1o 810 (PCS 1900)

Timeslot 4 Oto7

BTS Ouiput Level Max Max, 1 to 6 (Note)
Test Pattern 1 Oto9

Initial Level -81.5 dBm -120.0 to -40.0 dBm
Step Size 2dB 1to10dB

Number of Samples 4 11010

RX Level Error 4 11010

Number of Steps 10 0to 100

Hopping Off Off, On

Note: Level 1 is 2 dB below Max {defined in Configure BTS test}, level 2 is 4 dB below
Max, etc.

Test Method

A ftraffic channel is established between the BTS and ihe 6113 using the defined ARFCN,
Transceiver, and Timeslol. The basic principle of the test is to read and display the BTS signal
measurement reports using a defined uplink signal level, and then to reduce the uplink signal
level and record the new measurement values. The test repeats the measurements for the
required number of steps. The step size govemns the increment between uplink signal levels.
The number of samples defines how many measurement reports are read and stored for each
siep.

For each step the MMI displays the following:

Requested uplink signa! ievel

Expected RX LEV vajue

Minimum received RX LEV value

Maximum received AX LEV vatue

The calculated mean of the received RX LEV values

The number of RX QUAL values received at each of the 8 possible quality levels (0 to 7)

Pass/Fail Criteria
At the completion of the test the MMI displays a PASS or FAIL status based on the reported

maximum and minimum RX LEV values for each slep. The test wiill FAIL if the minimum or
maximum value for a step exceeds the expected RX LEV value +/- the error limit.
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RX Quality Test
Purpose of Test

A traffic channel is established between the BTS and the 6113 using the defined ARFCN,
Transceiver, and Timeslot. This test verifies the performance of the BTS in measuring and
reporting the quality of the received signal (RX QUAL) on the uplink side of the BTS. The test
also reads the Level measurement reports (RX LEV) and displays them as part of the test
results for comparison. This test differs from the RX Level test in that a BER test is performed
on the traffic channel.

Test Parameters
Parameter Default Value Range

Channel Number 90 (E-GSM 900) 0 to 124, 975 to 1023 (E-GSM 900)
512 (DCS 1800) 512 to 885 (DCS 1800)
512 (PCS 1900) 512 to 810 (PCS 1900)

Timeslot 4 Oio7

BTS Output Level Max Max, 1 to 6 (Note)

Test Pattern 1 Oto9

Initial Level -100.0 dBm -120.0 to -40.0 dBm

Step Size 1.0dB 0.11o0 10.0 dB

Number of Samples 4 1to 100

Number of Steps 10 0tc 100

Hopping Off Off, On

Note: Level 1is 2 dB below Max {defined in Configure BTS test), level 2 is 4 dB below
Max, etc.

Test Method

The basic principle of the test is to read and display the BTS signal measurement reports using
a defined uplink signal level, and then to reduce the uplink signal level and record the new
measurement values. The test repeats the measurements for the required number of steps.
The step size govems the incremeni between uplink signal levels. The number of samples
defines how many measurement reports are read and stored for each step. For each step a
BER iest is initiated in the 6113 which continues unlil the required number of samples have
been obtained. When the required number of samples have been obtained, the BER result is
calculated.

For each step the MMI displays the following:

Requested uplink signal level

Minimum received RX LEV value

Maximum received RX LEV value

The calculated Class Il BER result

The number of RX QUAL values received at each of the 8 possible quality levels (G 10 7)

Pass/Fail Criteria

There is no overall PASS or FAIL status for the test itself. The MMI simply indicates TEST
COMPLETE at the end of the test, or FAIL if the procedure was inhibited for some reason..
The user must decide whether or not the calculated BER results correlate correctly with the RX
Quality values returned by the BTS.
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INTERACTIVE TESTS
Multimode Test
Purpose of Test

The Multimode Test performs continuous measurements on the BTS transmitter and receiver
and dispiays the resulls of these measurements in real time. The tesl allows parameters to be
changed as the test runs so that the operator can see in real time the effecl on the BTS of
changing the operating conditions. This test is particularly useful as an aid 1o fault diagnosis.

WARNING: THIS TEST CAN BE LEFT IN A STATE IN WHICH THE BTS TRANSMITS
CONTINUOUSLY UNTIL THE TEST IS ABORTED BY THE OPERATOR. ALL
DUE ATTENTION MUST BE PAID TO ENSURE THAT THE TEST IS
ABORTED AT AN APPROPRIATE TIME AND THE BTS HAS STOPPED
TRANSMITTING.

DO NOT DISCONNECT ANY RF CABLES UNTIL THE TEST IS COMPLETE
OR HAS BEEN ABORTED AND THE BTS HAS STOPPED TRANSMITTING.

Test Parameters

Parameter

Channel Number

Default Value

90 (E-GSM 900)
512 (DCS 1800)
512 (PCS 1900)

Range

0 1o 124, 975 to 1023 (E-GSM 900)
512 {o 885 (DCS 1800)
512 to 810 (PCS 1900)

Timeslot 4 0to7
Encryption Off Off, On

BTS Output Level Max 1 to 6, Max

BTS Rx Signal Level -104.0 dBm -120.0 t0 -40.0
Test Pattern 6 Oto9

Burst Number Any Any, 1o 4
Hopping Off Off, On

Video Averages 50 1 to 999 (Note 1)
Frequency Offset OHz -500 to +500 Hz
Expected Power Level (Note 2) +0.0 to +100.0 dBm
Timing Advance 0 Bit 0 to 63 Bit

Note: (1)

1 = No averaging.

{2) The default value is BTS specific; it is the same value as entered for
Maximum BTS Output Power in the Configure BTS test.

Where applicable, this figure should inciude losses expected in the
combiner and any olher calculated iosses in the BTS between the TRX
and the output interface. Allow for the fact that the test may not
necessarily start at the meximum power level. Loss in the AF lead
between the BTS and the Test Set should not be inciuded because this
loss can be compensated by the Level Offset file.
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Test Method

Sel the Tes! Parameters to the required initial values and lhen press lhe RAun Test butlon on the
on the Test : Multimode screen. The Test Set iniliates 'dummy’ two-way traffic between the
Test Set and the BTS and lhen starts the Multimode lest. The test consists of a series of tests
which are executed continuously:

Downlink BER
Phase/Frequency Error
BTS Power Measurement
Power Profile

Modulation Spectrum

While lhe tests are running, the MMI can be used to change the following Test Parameters:
Rx Level
Frequency Offset
BTS Power Level
Test Pattern
Timing Advance

Each time a Test Parameter is changed the test is stopped, the Multimode is reconfigured, and
then the test is restarted, auiomatically,

To stop the test, press the Abort bution on the Test : Mullimode screen.

Video Averaging

Video Averaging of the Modulation Spectrum graph is implemented as follows.

For an averaging value of n the data displayed each bursl (lhe Averaged Dala) is calculated by
always weighting the New burst data by 1/n and accordingly the old Averaged Data (the Saved
Data) by {n-1)/n, so that:

({n-1)xSavedData)+ NewBurstData

n

Averaged Data =

and then
Saved data = Averaged data
Until the averaging value is reached, averaging is true, i.e.:

1stBurstData + 2 ndBurstData+...+New(nth )BurstData

Averaged Data =
n

The video averaging value (Video Averages parameter) dsfaults to 50 bursts and ranges from 1
(i.e. no averaging) to 999 bursts. This is in compliance with the GSM recommendalions
11.207/11.21 for Base Station testing (11.21 request al least 200 bursts, and 11.20 requests at
least 500).

Until the averaging value is reached, the count is displayed in the top left-hand corner of the

graph. The averaging is restarted whenever a parameter is edited or when the Resfart
Averaging button is pressed.
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Pass/Fail Criteria

Pass/Fail criteria are only applied to the Power Profile test and Modulation Spectrum test and
are indicated on the Multimode : Summary screen.

Note: (1) PASS/FAIL criteria for the Power Profile test conform to the GSM Standard,

(2) The PASS/FAIL mask for the Modulation Spectrum test takes into account the
performance characteristics of the Test Set in the noise regions,

Test Results

The following (continuously updated) test results are provided on the Multimode | Summary
screen; they are presented as bargraphs with upperflower limil markers, and numeric values,

Rx Class |l BER
Tx Class || BER
BTS Tx Power
RMS Phase Error
Peak Phase Error
Frequency Error

The user must apply own PASS/FAIL decision from the evidence of the test results.

A PASS/FAIL indication for the Power Profile test and the Modulation Spectrum test is also
given (see Notes 1 and 2 under the heading Pass/Fail Criteria above).
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LIVE TESTS
RF Tests {(B.0.5.8.) Mode

The purpose of the 6113 RF Tests Mode test is to provide a simple means of regularly
monitoring the performance of a BTS without taking it off the air. !f a deterioration is observed
in the performance of one of the transmitters or receivers then the BTS can be taken off the air,
in a controlled and planned manner, and the offending item quickly replaced. The performance
of the BTS can then be revaiidated using the full set of test procedures (with A-bis control) and
returned to service, lhus helping to avoid unplanned breaks in service.

RF Tests Mode emulates the action of a mobile when the BTS-under-test is connected to an
operational network; it allows lhe operator to perform measurements on the BTS transmitters
and receivers o determine their performance without directly controlling the BTS.

Note: RF Tests Mode facilities are available wilh Tesl Set software version 03.01 onwards.
On-air BTS transmitter measurements can be performed with standard issue scftware.

On-air BTS receiver measurements can only be performed when Option 310 software
has been installed in the Test Set. The addition of hardware Cption 56 improves the
performance of the RF Tests Mode (refer to Section 1).

Option 54 includes both Option 310 and Option 56, and provides a complete upgrade
for RF Tests Mode.

RF Tests Mode faciliies are described in the following paragraphs and in Secticn 5. Additional
infarmation about interconnections is provided in the Manufacturer-Specific options.

Related Documents

(1) GSM 4.08 Mobile radio interface layer 3 specification. (GSM 900 Phase 1 - v3.13.0)
(2) GSM 4.08 DCS Mobile radio interface layer 3 specification. (DCS 1800 Phase 1 - v3.1.0)

Measurement Capability

Measurements on the BTS transmitier are made by synchronising to the BTS conirol channel
and measuring either the control channel or associated traffic channels.

When the Test Set is synchronised to a CCH or TCH, the following measurements are
performed on the BTS transmitter signal:

RMS phase error

Peak phase error

Frequency error

Power profile mask pass/ail (when enabled) (only valid when measuring a TCH)
Modulation spectrum mask pass/fail (when enabled).

The Test Sel also displays the following information relating to or extracted from the CCH:

CCH channel number
Mobile Country Code (MCC)

Mobile Network Code (MNC}
Cell Identity (Cl}

Location Area Code (LAC)
Network Colour Code (NCC)
Base-station Colour Code (BCC)
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When the Test Sel is in a call and the A-bis connection between the BTS and BSC is being
monitored, the BTS receiver RBER is monitored (Option 310 or Option 54 / 54R).

The Test Set can also measure the absoiute sensitivity of the BTS by changing the uplink
power and noling the point at which the receiver BER passes beyond a pre-defined threshold.
(Option 310 or Option 54 / 54R),

Network operator names are decoded from the MNC where known, otherwise they are
displayed as decimal numbers.

A-bis Configuration

When the Test Sel enters Live Tests Mode the A-bis connections are automatically set to high-
impedance to prevent disruption of the A-bis link.

Connections from the Test Set to the BTS vary according to the type of BTS. Refer to Section
7 Manufacturer-Specific Options for a description of the connections required for AF Tests
Mode.

Phase 2 Support

In RF Tests Mode the 6113 only supporis full-rate speech calls (Option 310 or Option 54 / 54R).

The Test Set is capable of measuring Phase 2 as well as Phase 1 dummy bursts; however, the
transmitted Classmark indicates Phase 1 capability only.

In addition to the full E~-GSM band, RF Tests Mode can also be used in the DCS 1800 and PCS
1900 bands, depending on which hardware option is fitted.

Dual Band Operation

The Test Set does not indicate dual mode capability to the network. The supported frequency
bands indicated in the ‘mobile’ classmark only indicate the current radio system. (Option 310 or
Option 54 / 54R).

During E-GSM 900 operation, the Test Set does not indicate support for the G1 band in the
messages sent to the network. (Option 310 or Option 54 / 54R).

Channel Configurations

Both encryption and hopping are supported on the SDCCH and the TCH.

Control Channei

The 6113 automalically supports combined and non-combined control channels.

Traftic Channel

The 6113 only supports fuil-rate speech on its traffic channel.
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Measurement Reports (Option 310 or Option 54 / 54R)
When in a call, the Test Set returns measurement reporis as required by lhe network, excepl
that the values are set as required by the Test Set and not measured from the signal. Under
normal operation the Test Set returns RXLEV set to a low value in order to encourage the BTS
to transmit at as high a level as possible.
Neighbour cell measurement reports are all sel to indicate no measurements available to
dissuade lhe BTS from handing the Test Set over to a different cell.
Uplink Power Control
When in a call, BTS requests for a change in Test Set (mobile) Tx power level are nol actioned.
However, the Test Set reports that lhe Tx power level has been changed in accordance with Lhe
BTS request.
SIM Handling (Option 310 or Option 54 / 54R)
The Test Set can read and use a live SIM to provide a known identity to the network and also to
execute the GSM authenticationfencryption algorithm. However it does not update any fieids on

the SIM,

A check for Ihe presence of a SIM reader and a SIM is made on the first attempl 1o connect to
the network in AF Tests Mode.

The MMI provides facilities for entering a PIN and unlocking a PIN-locked SIM, but there are no
facilities for entering a PUK (PIN Unblock Key) for unblocking a SIM following three
unsuccessful atiempts to enter a PIN.
Note: (1) If a PINis required, the operator is prompted to enter a PIN.

(2) The PIN entry numbers are displayed as asterisks.

(3) The number of retries available is displayed.

{4) If the SIM being used is blocked (due to 3 PIN entry errors), the operator is

informed.

Call Encryption (Option 310 or Option 54 / 54R)
The call setup process automatically supports encryption when requested by the network, If the
network requests an encrypted call and the Test Set does not have the encryption Option fitted,
the Test Set will terminate the call setup process and notify the operator of the reason.
Parameter Files
The values entered for the AF Tests Mode lest parameters, and the RF Tests Mode Absolute

Sensitivity Test parameters (Option 310 or Option 54 / 54R), are stored in Parameter files. In
addition, the Number to Dial is also stored.
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Level Offsets

Level offsets (if selected) are applied to all power values on the receive and transmit side.

Display Hold

This parameter is controlled from the Parameters screen. |t allows the operator to conirol how
lhe Test Set clears measurements from its screen when they are no longer current. With this
parameier set to 'Off (the default condition) the Test Set will keep measurements on screen for
approximately 1 second after the signal has been lost; after that they will be cleared. With the
parameter set to 'On’ the measurements will be held on screen indefinitely, or until the operator
resynchronises (locks to a CCH) or changes any parameter.

Measurements will be cleared on the following conditions:

(1)  The operator presses the Clsar Min/Max button in a graph screen or the BER screen.
(2) A different Channel Number, Timeslot, BTS Rx Level or Pattern is entered.

(3) The Lock to CCH button is pressed.

(4) Display Hold is parameter is set to ‘Off".

(5)  On exit from the RF Tests Parameters screen.

Printing

The printer must be set up before entering RF Tests mode. If this is not done, it is necessary to
exit AF Tests mode to set up the printer. Printing in this mode only supports Epson FX-80 type
printers. Printing the Summary screen will resuli in a text table of numeric resulls being sent to
the printer or memory card, printing any other screen will cause a graphical screen dump to be
sent to the print device in FXB0 graphics format.

Results may be printed manually by pressing the Print button in any screen, or automatically by
using the ‘Print on Fail' parameter in the RF Tests parameters screen. This parameter has
lhree possible values; the values and their effects are listed below:

Print on Fall: Effect

All When a limits failure occurs, the Test Set suspends measurements
then automatically cycles through the summary and relevant graph
screens for the current mode, and prints each screen,

Off No automatic printing at all.

Failures When a limits failure occurs, the Test Set suspends measurements
then automatically cycles through the summary and relevant graph
screens and prints only the screens showing a failure.
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RF Tests Mode Test
Purpose of the Test

The purpose of the 6113 RF Tesis Mode lest is to provide a simple means of regularly
monitoring the performance of BTS transmitters, and receivers (Option 310 or Option 54 / 54R),
without taking the BTS off the air.

If a deierioration is observed in the performance of one of the transmitters or receivers then the
BTS can be taken off the air, in a controlled and planned manner, and the offending item quickly
replaced. The performance of the BTS can then be revalidated using the full set of test
procedures (with A-bis control) and returned to service, thus helping to avoid unplanned breaks
in service.

Test Parameters

Parameter Default Value Range
FER Limit 0.100 0.000 to 100.000 % (Note 1}
Class b RBER Limit 0.400 0.000 to 100.000 % {Note 1)
Class || RBER Limit 2.000 0.000 to 100.000 % (Note 1)
Expected Power Level 0.0 -100.0 to +100 0 dBm
Power Level Limit () 6.0 dBm 0.0 to +100.0 dB
Frequency Error Limit (+) 48.0Hz 0.0 to 5000.0 Hz {E-GSM 900)
95.0 Hz 0.0 to 5000.0 Hz (DCS 1800)
95.0 Hz 0.0 to 5000.0 (PCS 1900)
AMS Phase Error Limit 5.00 deg 0.00 to 10.00 deg
Peak Phase Error Limit 20.00 deg 0.00 to 30.00 deg
Power Profile Mask OFF OFF, ON
Checking
Modulation Spectrum Mask OFF OFF, ON (Note 2)
Checking
Power Tracking ON OFF, ON
Display Hold OFF OFF, ON
Print on Fail OFF OFF, ALL, FAILURES
BTS Link Establish Rx -40.0 -40.0 to -120.0 (Simplex)
Level -47.0 -47.0 to -120.0 (Duplex)
-20.0 -20.0 to —100.0 (B.O.S.S. Simplex)
-20.0 -20.0 to —100.0 (B.O.S.S. Duplex)
BTS In-Call Rx Level -40.0 -40.0 to -120.0 (Simplex)
-47.0 -47.0 to -120.0 (Duplex)
-20.0 -20.0 to —100.0 (B.C.S.S. Simplex)
-20.0 -20.0 to —100.0 (B.0.5.S. Duplex)
IMEI Number 12345612001000 <NOT APPLICABLE>
Scan Starl Channel 1 0 to 124, 975 to 1023 (E-GSM 900)
Number 512 to 885 (DCS 1800)
512 io 810 (PCS 1900)
Scan Stop Channel Number 124 01 to 124, 975 1o 1023 (E-GSM 900)

512 to 885 (DCS 1800)
512 to 810 (PCS 1900)

Note: (1} These items are only relevant when Option 310 or Option 54 / 54R is
fitted.

{(2) The Modulation Spectrum Mask is set to match the performance
characteristics of the Test Set.
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Test Method

The following diagram shows the sequence of operations. A descriplion of how to perform the
RF Tests Mode tesl is given in Section 5.

Synchronse

W / Scan for CCHs
Sel Limils N
Measure CCH and Select CCH/

Dispiay Measuremsanis P i,

Pnn| Errors/
Results

i
A

Measure TCH and
Display Measuraments

ES
vl
STANDARD ISSUE SOFTWARE Enlar new TCH
ARFCN and slol
................................... i | R N TG R L e
OPTION 310
OFTION 54/54R Regster 2o
‘ 7
. AN
Sel Limits Placa Call
Measure CCH and
Display Measurements
Print Errors/
Results
Place Call Clear Call
{ i
Sel Limits 2l
Measure TCH and m P
Display Maasurements easum 51
Prinl Eors/ / R Sensitivity
Resulis

Flgure 4.1 RF Tests Operation - Block Diagram

Synchronise

The Test Set attempts 1o synchronise to the CCH on the currently specified channel. 1f a valid
CCH is found then the measurements screen (AF Tests Summary) becomes 'live' and the
Signal status is shown as "Control Channel', otherwise the Signal status is shown as
"Synchronising” and the Test Set continues to attemnpt to synchronise 1o the CCH until either a
channel is found or Re-scan is selected, or the operator exits from RF Tests mode,
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Scan for CCHs

The operator can press lhe Scan / Channel Table button to switch to lhe Scan / Channel Table
screen. If the Channel Table contains no existing entries lhen the Test Set will automatically
start the 'Scan for CCH' procedure, otherwise the Test Set will display the results of the
previous scan. A new scan can be lriggered by pressing the Aescan button.

If there are exisiing entries then the user can select one of them. [F this selection is a difierent
CCH from the one being monitored hen a ‘Synchronise to Cell Control Channel' is triggered. If
il is not a CCH the Test Set synchronises to the associated CCH and then measures the TCH.

Scanning Algorithm

The Test Set scans for signais across the frequency band, generating a list of channels suitable
for testing. The range of channels to be scanned can be changed by ihe operator.

If a CCH is found then the Test Set stores the BSIC reported by the 'Synchronise to CCH'
function and waits for System Information messages to be received. From this the following
elements are extracted and stored:

MCC, MNC, LAC, CL. (System Information type 3)
TCH allocation (System Information type 1)

The approximate power ievel for CCHs is also obtained.

The Test Set indicates its progress as it scans through the frequency band, and the information
displayed represents the Channel being checked. Whenever a suitable CCH is found the
relevant information on that Channel is entered in the table. If a System Information type 1
message is not received, then only CCH information is displayed.

The operator can hall the scan process at any lime.

When ihe scan is complete or halted, the operator can select a CCH or TCH from a scrolling
list; the information presented is:

Channel type (CCH or TCH), channel number.
For CCHs the following additional information is also presented:
Level, MCC, MNC, Cell Identity, Location Area Code.

Network operator names are decoded from the MNGC, unknown names are displayed as decimal
numbers. Network country codes are not decoded.

If a CCH is selected, the Test Set synchronises to the channel and starts monitoring it. If a
TCH is selected the Test Set synchronises to the associated CCH and then starts monitoring
the TCH.

Select CCH/TCH

The operator can select a channel from the list presented in the Channel Table. There are two
options available:

{1}  If the operator selects a CCH from the list presented in the Scan Table the Test Set
synchronises to the selected CCH and commences measuring it.

{2)  If the operator selects a TCH from the Scan Table the Test Set locks 1o the associated
CCH then moves 1o lhe selected TCH and commences measuring it.
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Measure CCH

To measure a CCH the operator can either select an entry from the scan table or enier the
known CCH ARFCN using the Channel Number button, and then use the Lock to CCH bution to
lock to the CCH. The Test Set measures the BCCH carrier, displaying results on the screen.
BER measurements are not available.

In the measurement display (RF Tests Mode Summary) the Test Set can be configured to print
measured values if they exceed pre-determined limits, as well as 'print on demand'.

Measure TCH

When the Test Set is synchronised, it can be switched to monilor a pure TCH carrier associated
with the current CCH, if the channel is known. To do this the (TCH) Channel number and
timeslot 10 be monitored are both entered. The Test Set attempts to perform measurements on
this new Channel / Timeslot combination. If no signal is found then the Signal status is shown
as "Invalid Measurement”, otherwise the status is shown as "Traffic channs!® or “Dummy Burst".
To monitor a new CCH carrier, the above procedure is followed but the Lock to CCH button is
also pressed to tell the Test Set io synchronise to the new CCH. If the Test Set loses
synchronisation due to lack of power in the selected channel, the operator must select a new
channel as above and then use the Lock to CCH option.

in the AF Tests Summary (measurement) display, the Test Set can be configured to print
measured values if they exceed pre-determined limits, as well as 'print on demand'.

Register (Optlon 310 or Option 54 / 54R)

When the Test Set is locked to a CCH, the operator can request the Test Set to register with
the network (performing a iocation update).

The Test Set indicates progress in a separate screen.

It the registration fails then the MMI indicates the reason for the failure and reverls to
transmitter measurements on the GCH. The call state remains at 'Not Registered'.

Place Call (Option 310 or Optlon 54 / 54R)

Using a valid network SIM, the Test Set can place out-going MO (mobile originated) calls. All
types of the call set-up procedure (early, late and very early assignment etc.) are supported.

When the Test Set has locked 1o a control channel the operator can initiaie a call. The Test Set
then initiates MO call setup. If the Test Set is not registered then registration procedure is
automatically invoked.

When lhe call is connected the Test Set transmits a defined data pattern to the BTS and
attempts to locate lhe pattern on the A-bis link. If the patiern is found then the BTS receiver
RBER is measured. If no pattern is found then the RBER measurements boxes are ieft blank.
When a call is set-up the Test Set automaiically switches to measuring the TGH.

The Test Set indicates progress through the call set-up procedure in a separate screen.
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If the call sel-up fails then the MMI indicates the reason for the call failure and the Test Set
reverts o transmitter measurements only. The call state remains at 'Aegistered' to allow
successive call set-up attempts.

If an A-bis pattern is not found during this procedure a message is displayed to warn the user.

Clear Call (Option 310 or Option 54 / 54R)

When a call is in progress the operator can requesl the call to be cleared. The Tes! Set initiates
the MO call clearing procedure.

The protocol progress is shown on a separate screen.

The Test Set also supports MT call clearing.

If the user exits from RF Tests mode ihe call is cleared {(and the IMSI detached) automatically,
following the same procedure as above.

Detach (Optlon 310 or Option 54 / 54R)

When the Test Set is registered to a BTS the operator can request that il is detached. The Test
Set initiates a detach IMSI| procedure.

The protocol progtess is shown on a separale screen.

If the operator exits from RF Tests mode the IMSI will be detached automatically, following the
sarne procedure as above,

Display Measurements - Recelver BER (Optlon 310 or Optlon 54 / 54R)

To measure the BTS receiver BER, the 6113 Test Set places a call with ihe BTS and monitors
the BTS A-bis link connections. The Test Set generates a known data pattern to stimulate the
BTS receiver, and BER analysis is performed by comparing this pattern with the data pattern
received from the A-bis.

The BTS receiver BER can be monitored when the Test Set is in a call and the A-bis
connection between the BTS and BSC is being monitored.

BTS Rx Sensltivity (Absolute) (Optlon 310 or Optlon 54 / 54R)

When the Test Set is registered and a call is set up, the user can perform the BTS Rx
Sensitivity test. This is initiated from a dedicated button on the MMI, and has its own set of test
parameters. It is in effect a test within a test. The BTS Rx Sensilivity test is described laler in
this Section. The MMI controls are described in Section 5.

Pass/Fail Criteria - RF Tests Mode

No overall pass/fail result is provided for RF Tests Mode. The results of each measurement are

displayed, together with the limits set by the operator; the purpose of the test is to display and
highlight the measurements that are beyond those limits.
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Test Results - RF Tests Mode

The resuits of all measurements are displayed, and graphs are available where applicable. All
results screens can be printed, and a print-on-fail option is also provided.

When a limit failure occurs the Test Set suspends measurements and then automatically
switches through the Summary screen and relevant graph screens for the current mode and
performs a screen dump for each screen. Optionally, the printing can be restricled to the
Summary screen and the screen for the parameter that is failing.
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BTS Rx Sensitivity Test
Purpose of the Test

This test measures the absolute sensitivity of a BTS receiver by ramping down the uplink power
and noting the point at which the measured receiver RBER on the A-bis deleriorates beyond the
limit specified by 1he operator.

Test Parameters

Parameter Default Value Range

Initial Level -80.0 dBm -120.0 tc -40.0 dBm

Final Step Size 0.5dB 0.1 2.0dB

Pass/Fail Threshold -104.0 dBm -120.0 to -20.0 dBm (Note)
Test pattern 1 0to 9

Sample Time 10s 110 300000 s

FER Limit 0.200 % 0.000 to 100.000 %

Class Ib RBER Limit 0.400 % 0.000 to 100.000 %

Class Il RBER Limit 2.000 % 0.000 to 100.000 %

Note: Pass/Fail Threshold may be selected with 0.1 dB resolution, but actual sensitivity
will be measured to the resolution specified by the final step size.
Test Method
This test must be performed during the RF Tests Mode lest.

Following registration and call setup, the Measure BTS Rx Sensitivity option must be selected
at the MMI to cause a Traffic Channel to be activated on the BTS under test.

The test is then performed in a similar manner to the Absolute Sensilivity test in the main
Receiver Tests.

Pass/Fail Criteria

The test will pass if measured sensitivity is not higher than the limit value specified.

The test will fail if the measured BER is too high at ihe maximum input level (-40 dBm) or does
not meet the Pass/Fail threshold.

Test Results

At the compietion of the test, the Test Set returns a pass/fail indicator (including reason for
failure if necessary), and the measured sensitivity.
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A-bis Protocol Analysis Mode
Introduction

A-bis Protocol Analysis mode allows users to investigate the A-bis link between a BSC and
associated BTS. It provides two main facilities:

(1)  Monitoring and logging of signalling and traffic data being carried over a 2.048 Mbit/s (E1)
or a 1,54 Mbit/s (T1) A-bis link between a BSC and a BTS, in both Uplink and Downlink
directions.

(2) Replay of previously stored log files.

A-bis Protocol Analysis mode uses the E1 or T1 inierface, depending on which of the two
Options is fitted to the 6113, and supports 4 Signalling channels and 1 Traffic channel
simultaneously.

Logging of Layer 2 frames allows the user to examine the link for general fault conditions, i.e.
unreliability resulting in muitiple reties. The logging of Layer 3 frames allows the user to
examine the messages passing between the BSC and BTS to verify the correct sequencing for
Call Setups, etc.

When A-bis Protocol Analysis mode is used, the 6113 acts as a high impedance (non-invasive)
monitor on the A-bis link. It cannot be used while the 6113 is controlling the BTS in ‘normal’
mode.

Refer to Section 5 for a description of how to use the MM! to control A-bis Protocol Analysis
Mode.
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Facilities Provided

The function of A-bis Protocol Analysis mode is to enable a 6113 to monitor the A-bis Signalling
and Traffic data flowing between a BSC and a BTS without disrupting the link. The following
diagram illustrates the equipment configuration.

A-bis LINK
BSC BTS

6113

Figure 4.2 A-bls Protocol Analysis Mode Configuration
The following facilities are provided:

(1)  The ability to select up to four A-bis slots on which to monitor data, using either 64 Kbit/s
or 16 kbit/s signalling.

Note: If 16 kbil/s signalling is used, each sub-slot monitared counis as one channel.
{2)  The ability to record the Layer 2 and Layer 3 Signalling frames for later review.
(3)  The ability to record a Traffic frame for laier review.
{4)  The ability to filter out certain Signalling messages to minimise data logged.
(5)  The ability 1o replay stored log files.

The 6113 A-bis interface is operated in high impedance mode at all times whilst A-bis Protocol
Analysis Mode is selecled.

A-bis Connections - OUT/MONITOR, IN

Note: A-bis connectors on the 6113 Test Set are illustrated in Section 3.

To decode data on a link the 6113 requires a clock derived from one of the link directions. [Lis
normal to use the Downlink (BSC to BTS) direction as the master clock; however, the Uplink
(BTS o BSC) direction can also be used.

Connection must be made to A-bis Connector 2 (the 'IN' connector) on the 6113 front panel (the
6113 always recavers the clock from this connector when in Live Tests Mode).

Default assigments are Connector 1 1o Uplink (BTS to BSC) and Connector 2 to Downlink (BSC
to BTS).

Since A-bis Protocol Analysis mode operates in high impedance, the operator may use
whichever A-bis connection is most suitable. However, the choice of connection must match
the MMI selection for A-bis (l.e. Balanced or Unbalanced) made from the BTS Information
screen.,

The Balanced connectors are the two three pin banana sockets; the upper socket is Connector
1 and the lower is Connector 2. The Unbalanced connectors are the two coax conneclors; the
left hand sockel is Connector 1 and the right hand socket is Connector 2.
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Channel Selection

A-bis Signalling and Traffic frames can be monitored at the following rates:
64 kbit/s, 16 kbit/s Signalling Channels
16 kbil/s (Full Rate) Traffic Channel

In addition Speech and Data are also supported.
(Half Rate Speech and Data on the Traffic channel is not yet supported).

Four Signalling channels and one Traffic channel are provided. Each channel may be selected
to monitor one of the physical connectors on 1he 6113 front panel.

The following parameters must be entered via the MMI display:

A-bis signal direction, Uplink or Downlink,

A-bis Slot,

A-bis Data Rate (64/16 kbit/s).

A-bis Sub-slot for data rates less than 64 kbit/s.
A value for the SAPI, Signalling channels only.
A value for the TEI, Signalling channels only.

The last two parameters will default to ALL. Entering a single value for the SAPI or TEI allows
the user to restrict the amount of data recorded.

Up to four Signalling channels and one Traffic channel can be defined and selected for logging
as required.

Logging

When the logging channels have been defined, the user can start and stop logging as required.
Logging conditions cannot be changed while logging is in progress.

Data can be logged to a memory card in sither of the two PCMCIA sockets.

While logging is in progress, Layer 3 messages are displayed in real lime on the MMI screen.
The Layer 3 message name is displayed together with decoded LLayer 2 data and relevant
channel information. (The user cannot review the data while logging is in progress).

When logging to memory card, logging will continue as long as there is disk space available,

When logging 1o memory card, select the name of the log file io be used for storing the data,
otherwise a default log file name will be used. The log file selected will stay in use until the
operator selects another. Note that the log file chaosen will be overwritten with new log data on
subsequent monitor sessions. A prolocol analysis session is defined as starting when the Stan
Monitor button is pressed on the A-bis Protocol Analysis mode screen, and ends when the Stop
Monitor bution is pressed. One log file is used until the operator saves the data, at which point
another log file name must be selected.

The log files are given an automatic file extension of .LOG.
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Signalllng Channels

Up to 4 signalling channels may be defined for logging. The data received on these channels
comprises Layer 2 frames in LAPD format.

Traffic Channel

Only 1 traffic channei may be defined for logging. The data received on this channel will
comprise the raw data read from the TRAU frame, including all the control bits.

Timestampling

All received frames are timestamped with the actual time. This timesiamp has a resolution of
2msS.

Log File Format

The data stored in the log file comprises Layer 2 frames, Layer 3 frames and Traffic frames.
For each frame stored there is an accompanying timestamp and channel data to identify the
source of the data. This allows the log file replay mode to tag the data with the source
information.

The data stored is a mix of text strings and Hex data. Header data is stored at the start of the
log file, foliowed by the logged data.

The following table illustrates a typical log file format.
Note: (1) All text strings are NULL terminated.
(2) Only he actual channels with logged data appear in the list of channe! definitions.

(3) The Layer 3 Message ID field is not present on a Layer 2 or Traffic frame.

Table 4.2 Log File Format

Field Format Example / Comment

Date and Time ASCIl Text 17 May 1996 09:54:00

BTS Manufacturer ASCI Text BANJO

BTS Model ASCII Text GX 2.0

BTS Software Version | ASCII Text GX 5.3

Clock Source ASCII Text External Uplink

Channel Definition 1 ASCIl Text SIG1 UL 31 64K - 62 0

Channel Definition 2 ASCIl Texi sIG2 DL 31 64K - 62 0

Channel Definition 3 ASCII Text SIG1 UL 15 64K - 0 1

Channel Definilion 4 ASCII Text SIG2 DL 15 64K - 0 1

Channel Definition 5 ASCIIl Text TRF UL 2 16K 1

Layer Log ID 0=121=L32=TRF

Length Hex Length of complete log entry

Timestamp

Channel Code Hex 0= SIG1, 1 =8IG2, 2 = SIG3, 3 = SIG4,
4 =TRF

L3 Message 1D Hex Only relevant to a Layer 3 frame

Frame Data Hex Aclual frame data.
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Decode
For Layer 2 messages, Signalling channel, SAPI and TEI are decoded for log file replay.

For Layer 3 messages, message name and type are decoded (for all BTS types, including the
Universal 08.58 type, that support the use of LAPD) in real time and during log file replay.

Note: LAPB, X25, Q703, 857, FTP, and PPP messages are not supported.

Real Time Display

Layer 3 messages can be displayed during logging mode. This enables the operator to see the
progress of any call setups, etc. No timestamp is displayed with this data.

Alternatively the logging status of each channel can be displayed

Log File Replay

Log file replay can be performed on log files stored on a memory card. The log file to be
replayed is selected by its filename.

The recorded data may be replayed with various filtering applied to limit the amount of displayed
data. Layer 2, Layer 2 + Layer 3, or just Layer 3 data can be displayed.

The frames of data displayed comprise a header and the selected data, followed by a Hex
dump of the frame data.

Searching

A search facility allows the operator to locate a particular Layer 3 message on a specific
channel. This allows ihe operator to move guickly to any point in the log file.

Filtering

l.ogging Mode

In Logging Mode, Measurement Reports can be filtered out. Note that if these messages are

enabled for logging, the operator aisc has the option to suppress them during Log File Replay
mode.
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Log File Replay Mode
In Log File Replay mode, the operator can select :
-- the channels to be viewed.
-- the Layers to be viewed.
-- viewing of Measurement Reports.
To open a log file for review, the sequence of actions is as follows:
(1) Open the log file.
(2) Selecl the channels and layers to be viewed.

The contents of the log file are then displayed.

An Auto Scrolf button allows the user to view the log contents quickly, and a Pause bution
allows the user to stop the scroll.

The view position can be adjusted in small amounts, and a search key can be used to move to
a selected position within the file.

Printing

Printing is only available during Log File Replay mode.

The contents of the current buffer, or the current displayed page, can be printed as required.
The print ouipul can be directed to the various ports available on the Test Set. Note that the
entire log file can be printed: if the file is large and does not fit into the buffer, frames are
buffered in from the memory card.

Parameter Files

Relevant A-bis Protocol Analysis mode parameters, together with other general setup
parameters, can be stored for later recall. Parameters stored include:

Channel definitions.
Filter definitions.

The parameters related to A-bis Protocol Analysis mode are attached io the main parameter
database and hence are saved and recalled together with the normal Parameters file.
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Signal Generator Mode allows the 6113 to act as a signal generator that can transmit a variety
of GSM structured signals and other signals from the RF OUT connector.
returned signals is performed in this mode and so there are no test procedures, other than
those devised by the user. There are no special setting up procedures.

No monitoring of

The MMI facilities for controlling the Signal Generator mode are described in SECTION 5 under

the heading Special Functions.

Signal Parameters

Parameter
Channel Number
Frequency Offsel

Output Level
Signal Format (Note)

Pulsing
Training Sequence

Default Vaiue

90 (E-GSM 900)
512 (DCS 1800)
512 {PCS 1900)
0O Hz

-40.0 dBm

Off

off
0

Range

0 to 124, 975 {o 1023 (E-GSM 900)
512 to 885 (DCS 1800)
512 to 810 (PCS 1900)

-999999 to 999999 Hz
-120.0 t0 -40.0 dBm
Control Channel
Traffic Channel
Unmoduiated
0000....

1111....

0101....

Training Sequence
Off

Off, On

0 to 7 (GSM defined)

Note: Available signal formats are described in the following table.
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Table 4.3 Signal Formats

‘ Downlink Signal Type

Descriptlon

Control Channel

| Traffic Channel

Carrier Unmodulated

Training Sequence

Carrier modulated with 0000....
; Carrier modutated with 1111....

Carrier modulated with 0101....

A combined CCH with FCCHs, SCHs and BCCHs, all
with information elemenls as defined in the Parameters /
GSM Parameters menu. SDCCHs are replaced by
dummy bursts.

A single channel with training sequence as defined by
Training Sequence parameter, Data is fixed at
01010101010. ... .. .

Transmits a CW signal.

Transmits a signhal modulated with all zeros (i.e. all burst
data set to zero).

Transmits a signal modulated with all ones {i.e. all burst
data set to one).

Transmits a signal with all burst data set to a data
pattern of 01.

Transmits a signal with all burst data set to the
(repeated) training sequence determined by the selected
parameter vaiue (0 to 7).
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Power Meter Mode

Power Meter Mode is provided as an aid to verifying the integrity of the RF path from a BTS to
a 6113 Test Set.

Selecting the Power Meter facility enables the Test Set to operate as an independent Power
Meter instrument. In this mode it will find and track a single modulated signal or unmodulated
continuous wave (CW) signal, power level 0 to 50 dBm, within the downlink frequency range of
the GSM / DCS 1800 / PCS 1900 bands. (Any modulated signals must be transmitting in all 8
timesiots).

The Power Meter facility can either scan a selected band to find the signal with maximum
power, or it can monitor a single frequency within a selecled band. Note that only one signal
can be tracked in a band, two close peaks (i.e. less than 10 channels apart) may nct be
distinguished.

To verify the BTS Tx path, use a modulaied carrier from the BTS and check the presence of the
received signal using the Test Set Power Meter mode.

To verify the 6113 Rx paih, use an unmodulated carrier {CW) from a signal generator and
check the presence of the signal using the Test Set Power Meter mode.

To operate the Test Set as a Power Meter, the following procedure must be followed:

Scanning for Maximum Signal

(1) Connect the RF signal path io be monitored to the RF IN / DUPLEX connector on the
front panel of the Test Set, as described in Section 3 Preparation For Use and in Section
7 Manufacturer-Specific Information.

{2) Inthe BTS Information Menu, set the required radio system (only) of the BTS of interest.
Note that this will determine the scan frequency range (i.e. GSM 200, DCS 1800 or PCS
1900 band).

(3) Select Power Meter option from the Special Functions Menu screen at the MML.

(4) Toggle the Scan Type button to display MAX POWER. This will cause the Power Meter
to scan the frequency band (selected in the BTS Information screen) for the channel
containing maximum power.

(6) Press the Rescan button. Initially, the Signal box will toggie between SEARCHING and
NO SIGNAL.

(6) If the Power Meter detects a signal within the selected frequency band, the Signal box
will disptay FOUND. If the signal is tracked successfully, the signal box will display
TRACKING (after approximately 10 seconds). The Nearest ARFCN box will display the
channel number, and the BTS Tx Power bargraph will indicate the power in the signal.
The decimal value of the power level (in dBm) is also displayed.

Note: Until TRACKING is displayed, any readings are unreliable.
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Monitoring a Single Channel

(M

(@)

)
(4)

(6)
)

4-66

Connect the RF signal path to be monitored to the RF IN / DUPLEX connector on the
front panel of the Test Set, as described in Section 3 Preparaiion For Use and in Section
7 Manufacturer-Specific Information.

In the BTS Information Menu, set the required radio system (only) of the BTS of interest.
Nole that this will determine the scan frequency range (i.e. GSM 900, DCS 1800 or PCS
1900 band).

Select Power Meter optlion from the Special Functions Menu screen at the MMI.

Toggle the Scan Type hutton to display NO SCAN.

Sel the number of the ARFCN to be monitored in the ARFCN button.

Press lhe Rescan button. Initially, the Signal box will display NO SIGNAL.

If the Power Meter detects a signal within the selected channel, the Signal box will
display FOUND. If the signal is tracked successiully, the signal box will display
TRACKING (after approximately 10 seconds). The Nearest ARFCN box will display the
channel number, and the BTS Tx Power bargraph will indicate the power in the signal.

The decimal value of the power ievel (in dBm) is alsa displayed.

Note: Until TRACKING is displayed, any readings are unréeliable.
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These tests are used to confirm that the Test Set itself is operating correctly.
recommended that they are run once a week, or when a malfunction is suspecied.

It is

If the B.O.S.5. RF Module (Option 54 / Option 56) is not fitted, then use the Self Check Burst
Analysis test. If Oplion 54 or Option 56 is fitted, then the RF Tests Self Check Burst Analysis
test should be used as well as the Self Check Burst Analysis test.

If any of the Self Check tests fail, advice should be sought from the Help Desk at Racal
instruments, or from the nearest approved Racal GSM repair and calibration centre,

Self Check Burst Analysis

Purpose of Test

Burst Analysis

This test analyses the burst parameters of the 6113 Test Set using an internal loopback. The
RF facilities available at the front panel of the Test Set are the subject of this test.

Bit Error Ratlo

This test checks the Bit Error Ratio of the 6113 Test Set using an internal loopback.

Test Parameters

Parameter
Self Check frequency

Self Check slot

Test Pattern

Sample Time

FER Limit

Class Ib Limil

Class Il Limit

Peak Phase Error Limit
RMS Phase Error Limit
Frequency Error Limit

Power Level Error Limit
Number of Bursts
Burst Number
Encryption

Tx Signal Attenuation
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Default
Value

897.500 MHz (GSM 900)

1747.500 MHz (DCS 1800)
1880.000 MHz (PCS 1900}

A
1

10s

0.000 %

0.000 %

0.000 %

20.00 deg

5.00 deg

+48.0 Hz (GSM)
185.0 Hz (DCS 1800)
+95.0 Hz (PCS 1900}
+3.0dB

10

Any

Off

0.0 dB

Range

880.000 to 915.000 MHz

1710.000 to 1850.000 MHz
1850.000 to 1910.000 MHz

Oto7

0to9

110 300000 s
0.000 to 100.000 %
0.000 to 100.000 %
0.000 to 100.000 %
0.00 to 30.00 deg
0.00 to 10.00 deg
0.0 to £5000.0 Hz
0.0 to £5000.0 Hz
0.0 to £5000.0 Hz
0.0 to £10.0 dB

1t0 999

Any, 1to 4

Off, AB/1, Ab/2
+0.0 to +80.0 dB
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Test Method

Select the Run Test option from the MMI display after setting the paramelers as required.

Pass/Fail Criteria
Note: The Power Level measurement is not shown on lhe screen. If the final overall resull is

FAIL and all ihe individual displayed measurements show PASS, then this is due to lhe
Power Level measurement being FAIL.

Burst Analysls
In each case, the relurned mean phase error shouid be < 5 °, and lhe maximum phase error

should be < 20 °. The power profile of the analysed burst must be within the graphical limits
displayed. Specific areas of the graph may be enlarged for closer examination.

Bit Error Ratio

The returned Bit Error Ratios should be zero in all cases, and the measured input fevel should
be approximately +12 dBm +3 dBm.
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Burst Analysis
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This test analyses the burst parameters of the 6113 Test Set using an internal lcopback. The
B.0.5.8. AF facilities available at the rear panel of the Test Set are the subject of this test.

Bit Error Ratio

This test checks the Bit Error Ratio of the 6113 Test Set using an iniernal loopback.

Test Parameters

Parameter

Self Check frequency

Self Check slot

Test Pattemn

Sample Time

FER Limit

Class Ib Limit

Class Il Limit

Peak Phase Error Limit
RMS Phase Error Limit
Frequency Error Limit

Power Level Error Limit
Number of Bursts
Burst Number
Encrypiion

Tx Signal Attenuation

Test Method

Default
Value

897.500 MHz (GSM 900)
1747.500 MHz (DCS 1800)
1880.000 MHz {PCS 1500)
4

1

10s

0.000 %

0.000 %

0.000 %

20.00 deg

5.00 deg

+48.0 Hz (GSM)

195.0 Hz (DCS 1800)
+95.0 Hz {PCS 1900)
+3.0dB

10

Any

Off

0.0dB

Range

880.000 to 915.000 MHz
1710.000 to 1850.000 MHz
1850.000 10 1910,000 MHz
Oto7

Oto9

1 to 300000 s

0.000 to 100.000 %

0.000 to 100.000 %

0.000 to 100.000 %

0.00 to 30.00 deg

0.00 to 10.00 deg

0.0 to £5000.0 Hz

0.0 to £5000.0 Hz

0.0 to £5000.0 Hz

0.0to £10.0dB

1 to 999

Any, 1to4

Off, A5/, AS/2

+0.0 to +80.0 dB

Select the Aun Test option from the MMI display afier sefting the parameters as required.
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Pass/Fail Criteria
Note: The Power Level measurement is nol shown on the screen. If the final overall result is
FAIL and all the individual displayed measurements show PASS, then this is due to the
Power Level measurement being FAIL.
Burst Analysls
In each case, lhe returned mean phase error should be < 5 °, and the maximum phase error
should be < 20 ®. The power profile of the analysed burst must be within the graphical limits
displayed. Specific areas of the graph may be enlarged for closer examination.

Bit Error Ratio

The returned Bit Error Ralios should be zero in all cases.
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INTRODUCTION

This Section describes the graphical Man Machine Interface (MMI) for the 6113 Digital Radio Test Set.
The MMI is displayed on a 4 grey scale 640 x 200 pixel LCD, and uses the front panel spinwheel,
softkeys (referred fo as 'buttons' in this manual) and numeric keys for control and data entry.

The MMI controls are particularly easy 1o use. In most situations the operator uses either the spinwheel
or specially-defined softkey buttons for selecting from the lisi. Where softkey buttons are displayed with
up/down scroll arows, the spinwheel may also be used.

Some softkey buttons are used to toggle a parameter through a small set of defined states. For
example, the Aesults button in the Results Menu screen has two states: 'Off' and 'Printer’. The method
chosen for controlling these funclions uses buttons which only display the current option in a small box
within the button; the option toggles through the list of selections when the button is selected. When
there is a larger selection of options, the MM displays a scrolling list from which an option may be
highlighted and selected using either the spinwheel or the up/down arrow buttons.

The MMI uses various different types of file on the memory card, including sequence files, parameter
files, and results files. These files all have fixed extensions for use by the system.

Flle Type Extenslon
Downloadable application code MOT or BIN
Offsets OFF
Parameter PRM
Sequence SEQ
Results RST

Note: MOT files can be downloaded from a PC; BIN files can be downloaded from a PC Card
memaory card.

Status Bar

The Status Bar is always displayed at the bottom of every screen. It is used to display status information
relevant to the Test Set. Figure 5.1 illustrates a typical Stalus Bar.

TA.: RXLEV. | RXQUAL:

GPIB: 20 | STD: 10 MHz | Results: O Dffsets : On |

Flgure 5.1 Typical Status Bar

GPIB

This box is used to display the GPIB porl status.
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Std.

The Sid box displays the currenlly selected frequency standard - 10 MHz or 13 MHz; Lhe display is in
reverse video if the frequency standard is out of lock.

Results

This box indicates whether or not the results will be printed. Results may be printed or sent Io a file or o
a device connected to one of the communications ports, or not saved.

Offsets

This box displays the status of lhe level offsets funclion, whether is is on or off.

RXQUAL/RXLEV

These boxes display the RXQUAL and RXLEV values reported by the BTS as il monitors the signal
transmitted by the Test Set.

Date And Time

Date

Date is displayed and represented in the format DD MMM YY, where DD = day, MMM = month,
YY =year. Forexample:

04 OCT 97

In all instances of a two-digil year, the inference ruies are as follows:

Abbreviated Format Full Format
80 to 99 1980 to 1999
00 to 79 2000 to 2079

Time

Time is displayed and represented in the format HH : MM : S5, where HH = Hour, MM = Minute,
S8 = Second. For example:

14:23:59

5-2 6113/E(2) August 97
A7173

www.valuetronics.com



MENU STRUCTURE

Section 5

OPERATING INSTRUCTIONS - USER INTERFACE

Details of the primary menu structure and the facilities available with each option, together with details of
how the displays are controlled and edited, are given in the following paragraphs. Figure 5.2 illustrates
the primary structure of ihe MMI menus and the facilites provided. All the menu descriptions provided in
this Section are structured under the same primary facility headings.

Parameters Aead Set
Menu File Date/Time
System
—] Write J
Options
| ofisets File Information -
Menu —{ Header
/O Porl
! @sMm Footer Allocation
Paramalers
Results Configure
— 1O Port
Menu Prinler Port Settings
Make/Change
File ey Formal Rt
Ma
nager Delols Card
File Upda!a
Self Tests / Sl
System
Menu Sall
Change BTS Change BTS Tesls
Maln BTS Information Inta
L0 Information Paramaters Reset
Tesl Set
12 VGRS —— Parameiars
_ | (BOSES)
Live Tests |
Mode o __ _.-| A-bis Prolocol
Menu Qe Paramsaters
AbisUsage | | poometers
Analysis
Slgnal
Special e Parameters
Functions Pawer
o Mater Parameters
—1 Functonal
—
Tests | Tesl | Test Graph
A-bls - Paramelers Results
Controlled +—]| Transmitler ! i .
Tests Menu Tests i
- U Tesl
|| Receiver Information
Tesls Bl
| _| Multimode __i
Tost
Test
RAun / Define
Sznq:annes Sequence
__. 1 Raslore
i Power Down
~— 7 Information
Screen

Figure 5.2 MMI Primary Menu Structure and Facllltles
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MAIN MENU

The main menu is the first menu the operator sees when the instrument is powered up. It gives top-level
access to all the facilities, This menu is the only place where lhe '6113 GSM' logo, '6113 DCS 1800' logo
or '6113 PCS 1900’ logo is displayed; when an option is selected from the menu the logo is removed.

Paramatars | M2 Mo —— 4G s el |[eTe
Information
Live
Offsets Tests
Spacial
Resuits Funciions
Fille A-bls
Controlled
Marla.gﬁl‘
Tests
Test
Sellf Teats /
System Sequences
TA : -.H.)(Ef:  RXQUAL:
GPIB- 20 Sid: 10 MHz Results: OFf Ofisels : On il
Figure 5.3 Main Menu (GSM)
Menu Options
Option Button Function
Paramelers This option selects the Parameter Menu which allows control of

various system parameters such as the default global GSM
paramelers and the default Test Set parameters.

Offsets This option allows the user to edit the Level Offsel parameters
to compensate for AF losses between lhe Test Set and BTS
under test.

Resulls This option selects the Results Menu which allows the user 1o

enter information io be included with the results. If the results
are to be printed, the operator is able to select and configure
the printer port.

File Manager This option selects the File Manager function which allows the
user to manage ihe files on the Memory Cards.

Self Tests / System This option selects the System Menu which allows the user to
view and set various Tesl Set configuration options and to run
the Self Test.

BTS Information This option selects the BTS-specific BTS information screen

allowing all BTS dependent oplions to be set.
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Live Tests

Special Functions

A-bis Controlled Tests

Test Sequences

Notes:

(1)

2
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This option selects the Live Tests Menu for using non-intrusive
test modes to test an operational BTS.

This option selects Special Functions test screen which aliows
the user to select the Signal Generator mode or Power Meter
mode of operation.

This option selects the A-bis Controlled Tests Menu where the
user selects a particular test, and sets the parameters, {o test
the BTS.

This option seiects the Test Sequences Menu which allows the
user either to select and run, or to define, a stored sequence of
tests.

After the first button press the button becomes information Screen which displays a
screen of Test Sel informalion (summary screen, non editable) instead of the logo.

The 'GSM' part of the logo changes according to the radio sysiem currently selected.

CAUTION: A-bis Impedance Switching

When the 6113 is powered ON, the A-bls Interface connectors are inltlally open

clreuit.

Selecting elther the A-bis Controlled Tests optlon or the Test Sequences option sets
the A-bis impedance low (75 or 120 ohms, according to the selection at the Interface
optlon of the BTS information Menu).

Selecting the Live Tests option sets the A-bls impedance high.

Once the the A-bls impedance Is set either high or jow, by pressing the keys as
described above, the Impedance remains as set untll:

{1} When the Impedance is low, Live Tests option Is selected and the impedance is

set high.

(2) When the impedance s high, elther A-bis Controlied Tests optlon or Test
Sequences option is selected and the impedance is set low. In this Instance,
the following warning is also displayed:

This operation will cause the
A-bis connectors to revert io low impedance

Where connection is to a live system
disconnect A-bis cables before continuing.

WARNING
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PARAMETERS MENU

The Parameter Control screen is displayed when Parameters option is selecled at the Main Menu. This
option is used to contral groups of default parameters that are permanently in effect in the Test Set.

Parameter Control Screen

Fead Parameters
FAla T

Write
Flle

Updats
Fle

Timing

Output
Port

T.A.:
GPIB: 20

14 DEC 1995 14:12:44
GSM
Perameters
RXLEV! RXQUAL;
= = EXIT
Std: 10 MHz Results: Off Offsets : On

Filgure 5.4 Parameter Control Screen

Menu Options
Option Button
Read File

White File

Update File

Timing Oulput Port
GSM Parameters

EXiT

www.valuetronics.com

Function

This option displays a File Selection Screen, allowing the user
to select a parameter file on the memory card to load into the
Test Set as its new parameter state.

This option displays the File Selection Screen, allowing the user
to save the current parameter state in a file on the memory
card.

Displays a Select Parameter File to Read screen for selecting a
file on memory card to update.

Displays a Configuration Parameter Edit screen for changing
the configuration state and start and stop times for the timing
port (SYNC OUT).

This option displays the GSM Parameter Selection Screen,
allowing the user to select a group of GSM parameters to edit
(see Table 5.1).

This option returns the user to the Main Menu.
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TABLE 5.1 GSM PARAMETERS

Parameter Sub-group Parameter Name Default Value | Range
Base Station 1D Network Coiour Code 0 Cio7
Base Station Colour 0 Oto7
code
Control Channel ISM! Attach-Detach 1 Oto1
Description Blocks reserved for 0 0,1,2 or 0to 7
access grant
CCCH Configuration 1 0,1,2, 4,6
Mulliframes between 2 2t08
paging requests
T312 Timeout Value 0 0to 255
Cell E-GSM [ | Cell Allocation Number 0 Fixed at 0
Channel | | Cell Allocation Table Bitmap Not Applicable
Description [ | Format ID Variable Variable
DCS 1800/ PCS 1900 { | Orgin ARFCN 513 512to 885/512t0 810
| | Cell Aliocation Table Bitmap Not Applicable
Cell Options Power Control Indicator | O 0,1
DTX indicator 2 Oto2
Radio Link Timeout T100 | 8 41064
Neighbour [ | BCCH Allgcation Number | 0 Fixed at 0
Cells E-GSM { | BCCH Allocation 0 0,1
Sequence Number
Description | | Neighbour Cell Tabie Bitmap Not Applicable
[ | Format ID #1 Variable Variable
| | Origin ARFCN #1 513 512to B85/512 1o 810
DCS 1800/ PCS 1800 { | Format ID #2 Unused Variable, Unused
| | Origin ARFCN #2 513 51210 885/5121t0 810
| | Neighbour Cell Allocation | Bitmap Not Applicable
RACH Control Maximum 2 1,2, 4,7
Retransmissions
Tx Spread Integer 5 3,4,56,7,8,9,10, 11,
12, 14, 16, 20, 25, 32, 50
Cell Barred 0 0,1
Call Re-establish 1 0,1
PLMN Permitted 255 0 to 255
Cell ldentity Value 1 0 to 65535
Location Area ID Access Control Class 0 0 to 65535
Mobile Country Code 1 0to 999
Mobile Network Code 1 0 to 2585
Location Area Code 1 0 to 65535
Cell Selection Cell Reselect Hysterisis | 12 0,2 4,6,8,10,12, 14
Max Mobile Tx Power Lvl | 15 0o 31
Min Mobile Rx Signal Lvl | O 01063
Encryption Kc Encryption Ke FFFFFFFF 00000000 to
FEFFFCO0 FFFFFFFF
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File Selection Screen - File Read

fd Femmalersy 14 DEC 1995 14:12:44 | pcpapt
Seleci Parameter File to Read .
J N ———— SR
- _
Flle Name: TEST 1 PRM
—— 5 ] Ueat
Directory: | ANTESTSIBTS | Fles
| Description: ‘ Parameter file for TEST BTS 1 ] List
L Directories
TA.: AXLEV: " RXQUAL:
GPIB: 20 | sid; 10 MHz Resulls: Off Offsets : On Eangr]

Figure 5.5 Flle Select - Flie Read Screen

Menu Options

Option Button Functlon
Memory Card Selection toggles between slot A: and siot B..
Accept Accepts the current file selection, reads the infermation from

the file into memory and then returns to the previous menu. No
confimation message is displayed.

List Files Switches to Select from List screen to select a file from a
scroliing list.

List Directories Switches to Select from List screen to select a directory from a
scrolling list.

Cancel Discards the current file selection and then returns to the

Parameters Menu without ioading the file.

Notes:

{1)  The Description for the currently selected parameter file is read from the file and
displayed on the bottom line of ihe table.

(2) The file extensions are fixed so that only files relevant to the current context are
displayed.

(3) Selection of all file names and directories is done from scrolling lists.
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M Card
emom"J[y al

e

Paramelers 14 DEC1995 141244 | ponny
! Enler Parameter File to Write g‘:
File Name: | TEST 2 FRM i
—_— = List
Directory: | AATESTS\BTS [ Files
Description: | Parameler fie for TEST BTS 2 ||
i Directorfes
Edit File
Doscription
TA.: RXLEV: | AXQUAL:
GPIB: 20 1 st 10MHz 'Results: O | Offsels : On S

Figure 5.6 Flle Select - File Write Screen

Menu Options

Option Button

Function

Accepts the current file selection, writes information from
memory to the file and then returns io the previous menu, No

Switches to Text Edit mode for the user to type in a file name.

Switches 1o Select from List screen to select a file from a

Switches to Select from List screen to select a direclory from a

Switches to Text Edit mode for the user to type in a file

Discards the current file selection and then returns to the

Memory Card Selection toggles between slot A: and slot B..
Accept
confirmation message is displayed.
Edit Filename
List Files
scrolling list.
List Directories
scrolling list.
Edit File Description
description.
Cancel
Parameter Control screen wilhout loading the file.

Notes:

Mm

(2)

If the selected file already exists, a confirmation message is displayed asking the
user 1o confirm overwriting the existing file.

If an existing file is selected the Description field is refreshed from the selected file.

6113/E{2) August 97

A7173

www.valuetronics.com

5-9



Section 5
OPERATING INSTRUCTIONS - USER INTERFACE

GSM Parameter Selection Screen

This screen is used to select a GSM parameter group, from a scrolling list of Configuralion Parameter
Groups which may be selected with the spinwhee! or Scroll Soft keys. Selecting an option from the list
displays the appropriate Configuration Parameter Edil Screen allowing the user lo edit the parameter
group selected.

) f’_a_rame_lers 14 DEC 1995 14:127:44717 Salect
‘Base Station ID o
Control Channe! Description
| Cell Channel Description )
Cell Options
| Neighbour Calls Description
! RACH Control
Location Area ID
| Call selaction
‘ Encryption Kc |
TTAC T AXLEV: " RXQUAL:
GPIB: 20 Std: 10 MHz Results: Off Offsets : On 2.4
Figure 5.7 GSM Parameter Selection Screen
Menu Options
Option Button Function
Select Accepls the current selection and switches to the Configuration
Parameter Edit Screen
ir Moves the current selection up one item,
& Moves the current selection down one item.
EXIT Retumns to the Parameiers Menu.
5-10 6113/E(2) August 97
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Configuration Parameter Edit Screen

This screen is used {o select and edit parameters. The exact operation is dependent upon the type of
parameter selected. The screen has two modes of operation:

(1)

(2)

Select Parameter

The desired parameter is selected by scrolling the selection bar through the list of items,
using either the spinwheel or the up/down arrow keys.

Edit Parameter
The selected parameter is edited by incrementing or decrementing, or entering a number
from the numeric keypad, or resetting the parameter fo its default value. There are four

types of parameter:

Numeric. A parameter which can vary between a range of numeric values.

Toggle: A parameter which can have one of the values from a pre-defined list.
Bitmap: A parameter which has a pictorial bitmap representatiion.
Text: A parameter which has an editable text string associated with it.
Edit: RACH Control 14 DEC 1985 141244 | Edit
= Pararmeter
ped Ly
] i g
Paramster Vale  Default |
Maximum Relransmissions i 2 A AL
Cancel TX Spread Integer | 5 5
Al e T e L
¢ | Call Fie-Estavlish ;o 1 .
' | PLMN Permitted | 285 255
:‘]39“‘ |1 Call Idenlity Value 1 j g
Pange : 0o
—
TA.: | AxLev: RXQUAL:
“wrmeen. e aoves G - I . 1 EXIT
GPIB;: 20 | s 10MHz Results: Off  : Offsats: On
Figure 5.8 Configuration Parameter Edit Screen
Menu Options
Option Button Function
Cancel Alf Discards all the changes made to the set of parameters

displayed restoring the previous values, then return to the
previous menu.

Reset Ali Sets all the parameters displayed to their default values.
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Edit Parameter

EXIT

Notes:

For toggle or numeric parameters, this button displays the
Numeric Parameter Edil Screen 1; for bitnap parameters a
bitmap edit screen is displayed; for text parameters a text edit
screen is displayed (described under FILE MANAGER MENU,).

For toggle or numeric parameters, increments the currently
selected parameter. For bitmap or iext parameters, it displays
a bitmap edit screen or texi edit screen (described under FILE
MANAGER MENU).

Moves the current parameter selection up one item, accepting
any changes made to previous parameler.

Moves the current parameter selection down one item,
accepting any changes made to previous parameter.

For toggle or numeric parameters, decrements the currently
selected parameter, For bitmap or text parameters it displays a
bitmap edit screen, or lext edit screen (described under FILE
MANAGER MENU).

Accepts all the changes made fo the set of parameters
displayed and sets up the new values in the Test Set, then
returns to the previous menu.

(1)  The screen always starts with the spinwheel in ‘Parameter Select' mode. (When the
Edit Parameter option is selected, then Numeric Parameter Edit Screen 1 is
displayed and the spinwheel can be used to change the value of the selected

parameter).

(2)  The range for the currently selected parameter is displayed on the bottomn line of the

table.

(3) Pressing numetic keys on the keyboard selects:

-- Numeric Parameter Edit Screen 2 with a numeric or toggle parameter selected.
-- Text Entry / Edit screen with a text parameter selected, or
-- Bitmap Edit screen with a bitmap parameter selected.

(4)  The spinwheel may be used lo scroll up and down the parameter fist.

5-12
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Numeric Parameter Edit Screen 1

This screen is displayed when the Edit Parameter option is selected at the Configuration Parameter Edit

screen.
| BdicRACHConlol oo = = 14 DEC 1995 14112444 | pncent
' Parameter Vaye Default | E
Maximum Rebtransmissions 2 2
TX Spread Integer 5 5
ces [ e B 0
. | Call Re-Establish {1 s i
’ PLMN Permitisd 25 | 25 |
Resst Call Identity Value T e @
T [ {Range:01tc 1) __]
1
TA.: " RXLEV: | mxoua
GPIB: 20 1 Std: 10 MHz | Results: Off ' Offsets : On R
Figure 5.9 Numerlec Parameter Edit Screen 1
Menu Options
Option Button Functlon
Cancel Resets the parameter to its previous vaiue.
Reset Parameler Resets the parameter to its default value..
Accept Accepts the change made 1o the parameter and returns to the
Canfiguration Parameter Edit Screen.
+ For toggle or numeric parameters, increments the currently

selected parameter. For bitmap or text parameters, it displays
a bilmap edit screen or text edit screen (described under FILE
MANAGER MENL).

i Moves the current parameter selection up one item, accepling
any changes made to previous parameter, and returns to the
Configuration Parameter Edit screen.

4 Moves the current parameter selection down one iiem,
accepling any changes made to previous parameter, and
returns 1o the Configuration Parameter Edit screen.

- For toggle or numeric parameters, decrements the currently
selected parameter. For bitmap or text parameters it displays a
bitmap edit screen, or text edit screen (described under FILE
MANAGER MENL),
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EXIT Accepts the value of the selected parameter and returns to the
Configuration Parameter Edil screen.

Notes:

(1) The spinwheel may be used to increment or decrement the value of lhe selected
parameter.

{2)  Pressing a numeric key on the keyboard will:

-- edit the parameler selected and display Screen 2.
or
-- display the Bitmap Edit screen if a bitmap parameter is selected
or
-- display the the Text Edil screen (described under FILE MANAGER MENU) if a
text
parameter is selected..

(3)  In this screen, the spinwheel or +/- softkeys cannot increment or decrement the value
of the selected parameter beyond its maximum or minimum values.
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Numeric Parameter Edit Screen 2

This screen is displayed when a numeric key on the keypad is pressed in the Configuration Parameter
Edit screen or the Numeric Parameter Edit Screen 1.

Edit: RACH_ConlroI 14 DEC 199_5__147;172;44) |/ Accopt
Parameter Value  Defaut
Maximum Retransmisslons 2 : 2 i
i | TX Spread integer 5. [
| Gell Barred Lt 1 o |
! Call Re-Establish F ool 1 i
| PLMN Permitted | 255 285 |
| Cell Identity Value 11 sl
Ranga : 0o 1 |
TA: | RXLEV: | AXQUAL:
GPIB : 20 | SId: 10MHz ! Resulls:Off | Offsets: On e
Flgure 510 Numeric Parameter Edit Screen 2
Menu Options
Option Button Function
Accept Accepts the change made to the parameter and retumns to the
Configuration Parameter Edit Screen (Note 2).
Cancel Discards changes made to the selected parameter and restores

the previous value, and returns to the Configuration Parameter
Edit screen.

Note: (1) In this screen, only the numeric keys can be used to edit the parameter

value. The spinwheel and the < key can be used to move the cursor to
facilitate editing.

(2) If a parameler value is edited beyond its maximum or minimum value, an
error message is displayed and the parameter is returned Lo its previous
value, then the screen returns to the Configuration Parameter Edit screen..
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Bitmap Edit Parameter Screen

The Bitmap Edit Parameter screen is displayed when the user attempts to change a bitmap parameter.

Range Edil ; Cell Channel Dascription 14 DEC 1995 14:12:44 | Toggle
fo124 ) |7== s e —————=—1 Bt
Parameter | Cell Allocation Table |
1 5 10 15 20 | ﬁ
-2 ONOO0RCO000000080000
21-40 | OOO0OOROOOOCOOCCORO00O5
Cancel s-e0 | OOOOOEO0DOO00CORO000 @
si-s0 | JOOOCEOIOOCOO000OROOON
Reset s1-100 | JOOOCMOOOCOC0O00ROO0O0 l::>
Paramel 101 -120| JOOOIOMOOO0O0C O MOCOO
1z1-124! 100
Current Bit <:—_—I
TA.: | AXLEV: " RxauaL
EB_;-_zoi R Sld:_1_0MHz Hesrts:E)}rWN Oﬂset;:_C)n =

Flgure 5.11 Bltmap EdIt Parameter Screen

Menu Options
Optlon Button

Range

Cancel

Reselt Parameter

Toggle Bit

&

]
&
Accept
Notes:
M
@)

Function

Toggles the range between 0 : 124 and 975 : 1023.

Discards changes made to the selected parameter and restores
the previous value.

Resets the parameter to its default value.

Toggles the state of the current bit, and moves the selection
point ta the next bil.

Moves the current selection point up ane item.
Moves the current selection point down one itemn.
Moves the current selection paint right one item.
Moves the current seleclion point left one itemn.

Accepts all the changes made fo the displayed bitmap and
returns 1o the previous menu.

The currenily selected bit number is displayed in the Current Bit box of the table.

The spinwheel may be used to scroll left and right through the bitmap, wrapping

round at the edge of lines.
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OFFSETS MENU

The Level Offsets screen is displayed when Offsets option is selected at the Main Menu. This screen
allows the user to apply level offssts to the BTS transmit and receive paths to compensate for path
losses. These offsets can be saved as .LEV files on the memory card and recalled for use as necessary.

Read Level Otfsgtsﬂ - 14 NOV 1996 14:12:44
Fla = ————
Wiite
File
Edit
Offsets
TA: | RXLEV: . RXQUAL:
GPIB: 20 Std: 10 MHz | Results; Off ! Offsels : On Bxv
. ] |
Figure 5.12 Level Offsets Screen
Menu Options
Option Button Function
Read File This oplion displays a File Selection Screen, allowing the

operator to seleci a ievel ofisets file on the memory card to load
into the Test Set. When loaded, the offsets are applied if the
Level Offsets parameter (in the Edit Offsets option) is set to On.

Write File This oplion displays the File Selection Screen, allowing the user
to save ihe current ievel offsets state in a file on the memory
card.

Edit Offsets Displays a standard Parameter Select screen lhat allows the

operator to edit the BTS transmit and receive path offsets
(range -99.99 to 99.99 dB), and switch the offsets On or Off.

EXIT This option returns the user to the Main Menu.
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RESULTS MENU

The Results screen is displayed when Aesults option is selecled at the Main Menu. This screen allows
the user to define how the test resulis are presented.

Aesults 14 DEC 1895 14:12:44
= Results
BTS Serlal i
Number(s) ‘ Tesi Resutts Header
Oporator T . Configure
pa | BTS Serial Numbaris) [ | =
| Operator I I
' Prinl
Remarks ‘ Aemarks ] l Headar
|
Print
Footer
TA.:  AXLEV: ~ RXQUAL
i T o T T T T BEXIT
GPIB: 20 Sid: 10 MHz Resutts: Off Offsels . On
Flgure 5.13 Resulis Screen
Menu Options
Option Button Functlon

BTS Serial Number(s)  Switches to Text Edit mode for the user to type in BTS serial

number,
Operator Switches to Text Edil mode for the user to type in operator
type.
Remarks Switches to Text Edit made for the user lo type in remarks type.
Results Toggles between Off and Printer to select print option (Note 1).
Configure Printer Dispiays the Configure Prinier Port screen.
Print Header Causes the header {o be printed with the results (if the printer

has been selecied, he header is prinied immediately).

Print Footer Causes the footer 1o be printed with the results (if the printer
has been selected, the header is printed immediately).

EXIT Retumns to the Main Menu.

Note: (1) To print resuits to a file on memory card, the Resuits option must be set 1o 'Printer’
and the Configure Printer opiion used to configure the printer port as 'FILE'.

(2) A typical printout of results, with header and footer, is as follows:
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* 6113 BTS Test Results Sheet

*

17 JUL 1995 13:56:49

* BTS Manufacturer : Banjo

* BTS Modal :XY2Z

* BTS Software Version . 04/5

* BTS Serial Number(s) 1234, 1235

. BTS Transmit Offset : Not Set

* BTS Receive Offset : Not Set

* Operator tMr X

v Remarks T AAAA

Test finished at 1 13:56:51

Test Equipment

: RACAL INSTRUMENTS 6113
Serial Number 1001
Software Version 1.03

6113/E(2) August 97
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Saving Results To File

To save results to a file, the file must be established and selected before the tesl or test sequence is run.

To establish a results file, select the Resuits option at the Main Menu, then select Configure Printer
option. This will display the Configure Printer Port screen. Press the Sefect Port bution, and the
following scrolling list is displayed:

UNUSED
FILE
COM1
COoM2
DEBUG
PARALLEL
GPIB

(1) Move lhe highlight to FILE and press the Select button. The Configure Printer Port screen is
displayed again with the word FILE in the Port box.

(2) Press the Configure Port button and the Enter Results File 1o Wrile screen is displayed. Edit the
Filename, Directory and Description entries as required and then Press the Accept button. (Note
thal the file name has the extension .PRT but this can be changed if required). The results file
name and path is then specified as the Configuration entry in the Configure Printer Port box, as
shown in the nexi diagram.

Configure Printer Porl 12 DEE 1995 ) AE:?Q::iS

Contigure Printer Port l

Selact

Configurtion | BABUILDS.PRT |

Contigure
Port
T.A ; . RXLEV: ~ RXQUAL:
= gyt e e mee o e I
GPIB: 20 Std: 10 MHz Resulis: Off Offsats : On ]

Figure 5.14 Configure Printer Port Screen

(4) Press the Accept button and the display returns to the Results screen from where the results
header and footer can be eniered.

(5) Press the EXIT bution and the display retumns to the Main Menu.

The results file is now established, which can be confirmed by selecting Resulls / Configure Printer /
Configure Port and ihen List Files. A scrolling list of the .PRT resulits files that have been esablished is
displayed. If there is more than one, highlighl the required file and then press the Select button to select
the file. This file will be used for storing results from any tests subsequently performed. The File
Manager Menu can then be used to print or delete the file.
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Selecting the File Manager option at the Main Menu displays the File Manager screen which gives access
to all the File Manager facilities.

The File Manager provides facilities for managing files on the two memory card slots. The two memory
card siots are referred to as drives A: and B: and are labelled as such on the front panel.

Note: Windows 95 ™ files may be read, but spurious filenames may be displayed.. These files are part
are a part of the Windows 95 ™ file and must not be deleted. (A fulure release of software will
prevent these spurious filenames from being displayed).

Memory Card File Manager 14 DEC 1995 14:12:44
[ s
\
Copy Current Directory: | AARACAL 1 | | changs
e || Directory
Flle Bxtansion Slze Date j
LA ! <DIR> | 1aunsa | |
Pelota . - <DIR> | 14Junsd | | -
BACKUP | | <DIR> . OlJanBd | |
Wi L e
TEST " "PRM 678 | 13.Jun93 ‘
Maka H 1 |
ABC | DEF 13244 28 Jun 94
Directory | | . =
| TiEh
! . |
|
Fornat
Card b | Prnt
TA.: | RXLEV: | RXQUAL:
e = Al Lrar ‘ 4
GPIB: 20 | Std: 10 MHz | Results: Off | Offsets : On

Menu Options

Option Button

Memory Card

Copy File

Delele

Make Directory

Format card

Change Directory

7
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Figure 5.15 Flle Manager Screen

Function

Toggles between the two memory cards (Drives A: and B:)
displaying the option currently selecied.

Displays a File Manager - Copy File screen with the currently
selected file as the copy-from file.

Deletes the currently selected file/directory.

Displays a the Generic text editor to enter the name of the new
directory,

Performs a DOS format on the memory card.

Moves to the highlit subdirectory. If the current itlem is not a
subdirectory then a beep is generated.

Moves the current steps viewed up one item.
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& Moves the current steps viewed down one item.
Print Sends the selected file to the currently selected printer.
Exit Returns to the Main Menu.

Notes:
(1)  'Formalt Card' option is confirmation protected.

(2) 'Delete File' option is confirmation protected.
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File Manager - Copy File Screen

Mermory card File Manager 14 DEC 1995 14:12:44
E:—rL| Bk e o ~ 1995 141244 | Accept
Edit
A Flename
Copy from:
. AXTESTS\FILE1.PRM
‘ List
Files
Gopy fo:
Flla Nams; IFILE1.F‘RM [ List
Direcicries
Directory: | AATESTS
TA.: | RxEv: LHXQU_AL:
[ | GPIB: 20 ‘ Sid: 10 MHz ' Resulis: Off | Offsets : On Cancel
Flgure 5.16 Flle Manager - Copy File Screen
Menu Options
Option Button Functlon
Memory Card Toggles between the two mermory card drives A: and B:
displaying the oplion currently selected.
Accept Accepts the current file selection, copies file to location

specified, and then returns to the previous menu.

Edit Filename Switches to Text Edit mede for the user to type in a file name.

List Files Switches 1o Select from List screen 1o select a file from a
scrolling list.

List Directories Swiiches to Select from Lisi screen to select a directory from a
scrolling list.

Cancel Discards the current file selection and then returns to the

previous menu without copying the file.

Note: If the selected file already exists, a confirmation-message is displayed asking the user
to confirm overwriting the existing file,
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Select From List Screen

This screen provides facilities for a file to be selected from a scrolling list. Selection of directories from a

scrolling list works the same way, with the addition that all parent directories up to the root directory are
also present in the list.

File Manager - 14 DEC 1995 14112144 | gooy
Satect Parameter Flla to raad
-
i Flle Name: | TEST_1 PAM
Directory: | =o' __bpORT | ﬁ
Desciiption: | Parameter fila for TEST SIM4 | |

CTA RXLEV: RXQUAL:
| ori2o s towne  remsor  ommsion | BT
Flgure 5.17 Select From List Screen
Menu Options ‘
Optlon Button Function
Select Accepts the current selection, returns to the previous screen
and updates the File Name fieid.
7 Moves the current selection up one item.
& Moves the current selection down one item.
EXIT Returns to the previous screen without updating the File Name
field,
Note: The spinwheel may be used to screll up and down the parameter list.
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Editor Presentation
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ABCDEF | |l Manager } _ 14 DEC1895 141244 | arcept
GHIJKL | more ..
MNOPQR _ 7 I
. ABCD_ | :
STUVWX ——
YZ sP R n a n m .
 prmstedRlatiay D
TA.: AXLEV: | RxQuAL:
i Y = = .
GPIB: 20 . Std: 10 MHz | Results: Off . Offsels: On

Menu Options

Option Button
ABCDEF
GHIJKL
MNOPQR
STUVWX

YZ SP

Accept

More

Mode

Cancel

6113/E(2) August 97

AT173

www.valuetronics.com

Figure 5.18 Text Editor Screen

Function
Changes menu keys to show upper and lower case Afo F.
Changes menu keys to show upper and lower case G to L.
Changes the menu Keys to show upper and iower case M to R.
Changes the menu keys to show upper and lower case Sto X.

Changes the menu keys to show upper and lower case Y and £
and space.

Accepts lhe text and returns to the previous menu.

Presents another selection of characters, see next menu
drawing.

Moves the cursor left.
Moves the cursor right.
Toggles between 'insert' and ‘ovenarite’ modes.

Abandons edits and returns to previous menu.
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Notes:
(1}  Additional cursor control is provided by the spinwheel.

(2)  All keypad keys will function as their legend shows.
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The More Screen

v, File Managar 14 DEC 1895 14:12:44

2 §dw | oot

17&(),

+_I;<= o Mors ...

o | [ o5
' [ ABCD\S=#$71234%_ 1 ‘

: 1 Mods
: Application specific display | T overwrita
A | mxev: | mxavas
'GPIB; 20 | sid: 10MHz Results: Off | Offsals : On el
Flgure 5.19 Text Editor/More Screen
Menu Options
Optlon Button Function
Accept Heturns to the previous menu, using edits.
More Returns to the Text Editor screen.
= Moves the cursor left.
=] Moves the cursor right.
Mode Toggles between 'insert’ and 'overwrite’ modes.
Cancel Abandons edits and retumns to the File Manager Menu.
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SELF TESTS / SYSTEM MENU

The System Menu allows ihe operator access to a limited set of the 6113 internal functions.

TestSet System 5 DEC 1995 09:35:23 | Updale
Optiens - - T | Software
Sat Unit Serial Number 2371
Date / Time Unit Software Version 1.08H
Software Versions MAIN 1.03H 27 Nov 95
YO Part BBP G.07 10Nov 95
Allocation DSP G.O03 30 0ct85 Self Tasts
Abis 1.02 10 Nov 95
Tt el S oh A L
Sattings l 2.01 0 Nov Test Sat
Date Lasi Calibraled 04 Jan 95
Unit Elapsed Hours On 2057
TA.: RXLEV: RXQUAL:
ST S — EXIT
GPIB: 20 Sid: 10 MHz Results: Off Offsets : On

Figure 5.20 System Menu Screen

Menu Options
Option Button

Test Set Options
Set Date / Time
/O Port Allocation
Test Set Settings

Update Software

Self Tests

Reset Test Set
Exit
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Function

Displays a lisl of the software options and hardware options
fitted to the Test Set, and a Change Software Opfions oplion for
entering new option facilities.

Displays a Configuration Parameter Edit screen with hours,
minutes, etc, as the parameters. The defaults are set to the
Test Set internal time when the screen is entered.

Displays a Configuration Parameter Edit screen with the COM
ports and DEBUG port allocations as the parameters.
Selections from this screen allow the ports to be allocated and
configured.

Displays a Configuration Parameter Edit screen for changing
the GPIB address, buzzer state, frequency standard, etc.

Allows the operator to initiate software update from memory
card.

Displays a selection list of self tests. Selecting any one of the
self tests causes a Configuration Parameter Edil screen to be
displayed for editing the paramelers.

Resets the Test Set. This option is protected by a 'Confirm'
function.

Retums to the Main Menu.
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Test Set Options Menu

This screen is displayed when the Test Sef Options option is selected at the Self Tests / Sysiem Menu.
I{ displays the various hardware and software options that are fitted to the Test Set, and allows ihe
software option entries to be changed.

Tesl Set Options 14 DEC 1895 14:12:44

Software Options:
001 EGSM
002 DCS 180D
202 Banjo BTS
310 B.0.S.S. BTS Rx Measurements

Hardware Options: Change
04E FREQUENCY STANDARD ABIS HALF RATE Softwars
Encryption Options Options
TA: | AXEV: AXQUAL:
GPIB: 20 Sid: 10 MHz | Resutts: Off . Offsats : On
Figure 5.21 Test Set Optlons Screen
Menu Options
Optlon Button Functlon
Change Software Displays a facility for entering new software options.
Options
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Test Set Settings Menu

This screen gives access lo various options provided by the Test Set.

Tesl Set Oplions 14 DEC 1995 14:12:44 | Edil
T T T T 7| Pamamatar
’ Paramater Valise Dafault B
| | GPIB Address 2 20
Cance! i | Display GPIB Tratftic OFF OFF
: Freguency Standard 13MHz 10MHz
Al e =
By . + Qulat
i | Status Message Time Stamping ON
Rasel | A -
All i ‘
LAllowed List : OFF, Quiet, Loud
—
TAC AXLEV RXQUAL:
—ta— == —— e
GPIB : 20 Std: 10 MHz Results: Off Offsats ; On

Figure 5.22 Test Set Settings Screen

Menu Options
Option Button

Cancel All

Reset All

Edit Parameter

EXIT

Function
Discards all the changes made to the set of parameters
displayed and restores the previous values, then returns to the
System menu.

Sets all the parameiers displayed to their default values.

Displays a Configuration Parameter Edit screen for editing the
selected parameter..

Increments Lhe currenlly seiected parameter.

Moves the current parameter selection up one item, accepting
any changes made to previous parameter.

Moves the current parameter selection down one itemn,
accepting any changes made to previous parameier.

Decrements the currently selected parameter.
Accepts all the changes made to the set of parameters

displayed and sets the new values in the Test Set, then returns
to the previous menu.

Note: The screen always starts with the spinwheel in 'Parameter Select’ mode.
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A-his BTS information 14 DEC 1995 14:12:44 | Radip
Setiings i i - System
Mapping BTS
Tahla BiStype Manufaciurer
Radio System; |_GSM 900 |
tnterface BTS
A-bis Unbal BTS Manufacturer : | XOO00000KXX | | Mods!
BTS Model ; [ 000X |
RF Gonnect BTS Software Version: | XXX } BTS
Simplex } _ Sofiware
BTS Software Code Path: [ A 1\ }
§
' BTS 8W
Coda Path
TA RXLEV: | mxauaL: o
GPRIB: 20 Sid: 10 MHz " Resulls: OH | Offsels ;: On Ext

Menu Options

Optlon Button

Abis Settings

Mapping Table

Interface

RF Connect

Radio System

BTS Manufacturer

BTS Mode!

BTS Software
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Flgure 5.23 BTS Information Screen

Function

This option displays the Configuration Parameter Edit
Screen allowing the user to edit the A-bis settings.

Switches to a BTS-specific A-bis mapping screen. The
screen aliows the entries to be changed or to be set to
default values. (See Note 1). See Section 7.

This button toggles the selection belween 'A-bis Unbal',
'A-bis Bal' and 'V11' for the IN and CUT/MONITOR A-bis
ports. See Section 7.

This button toggles the selection between Simplex and
Duplex signalling, and between B.0.S.S. Simplex and
B.0Q.5.5. Duplex signalling when Oplion 56R or Option 54 /
54R is fitted.

Displays a scrolling list of types of radio system available for
selection.

Displays a scrolling list of BTS Manufacturers available for
seleclion (see Note 1).

Displays a scrolling list of BTS models available for selection
(see Note 1).

Displays a scrolling list of BTS Manufactlurer software
versions available for selection (see Note 1).
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BTS /W Code Path Displays a scrolling hst of paths available for selection and
downloading code.
Exit Accepts the current selections and 1hen returns to the Main
Menu.
Notes:

(1)  The BTS types ihat may be selected are enabled by the options fitted to the Test Set.
If informaltion for a non-allowed BTS type is then selected, "Not Set" is displayed in
the BTS Model box and the information is not displayed.

(2) The BTS directory path cannot be modified if no memory cards are present.

{3) The memory card selected will default to the lasi card selected if slill inserted.

{4) The Interface button will toggle between A-bis and V17 regardless of which is
relevant. This option should be kept at 'A-bis' (default) unless the V11 interface is
being used.

(5) When the Test Sel is swiiched ON, or after a Reset, it lhe RF Connect button is
toggled before the BBP (Baseband Processor) board has stabilized, then the

selection will toggle but a beep is sounded and the red RF OUT LED remains
extinguished -- until the BBP board has stabilised.
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The A-bis Mapping Table screen is BTS-specific; refer to the relevant Section 7 Option description for
details. The bution controls, however, are the same for all screens and are described below.

Clear Mapping Table 14 DEC 1895 14:12:44 | Abandon
Lina = " T T Changes
j NOTE: Entry
THE A-BIS MAPPING SCREEN IS
@ MANUFACTURER-SPECIFIC. {:3
Y
| REFER TO SECTION 7 OPTIONS FOR DETAILS.
|
|
> - =
<I:‘ Default
Mapping
TA: | Axeev: ' AXQUAL:
e . | . Exn.
GPIB: 20 | Std: 10 MHz | Results: Oft Offsats : On

Flgure 5.24 Mapping Table Screen

Menu Options
Optlon Button
Clsar Line

7

Abandon Changes

Clear Entry

+
Default Mapping
Exit
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Function
Clears all entries on the current selected line.

Accepts the changes made to the selecied entry and moves the
current selection up one item.

Accepts the changes made to the selected entry and moves the
current seiection down one item.

Accepts the changes made to the selecied entry and moves the
currenl selection right one item.

Accepts the changes made to the selected entry and moves the
current selection left one itern.

Cancels all changes to the entries and sets them back to their
original values.

Sets the selected entry to "-".
increments the currently selected entry.
Decrements the currently selected entry.
Sets all entries to their default values.

Accepts the changes made lo entries and returns to the BTS
Information Menu.
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LIVE TESTS MENU

CAUTION: Live Tests must be selected on the Main Menu before the Test Set is connected to a
BTS-to-BSC A-bis link, otherwise the link may be disrupted. (When Live Tests option
is selected, the A-bls connectlons are set to high Impedance).

Simllarly, disconnect the 6113 from the link before exiting the Live Tests screen.

Note: If the enhanced RF Module {Option 54 / 54F or Option 56R) is fitted, check that the B.O.S.5. RF
IN / DUPLEX and B.0.S.S. AF OUT connectors are being used (see Section 3).

Selecting Live Tests oplion at the Main Menu displays the following screen. This screen provides access

to two facilities for testing a BTS:

RF Tests (B.0.5.5.)
A-bis Protocal Analysis Mode

Live Tesls 31 MAY 1997 12:42:48 BTS
E - 77| \nbormation
‘ CURRENT SETTINGS i RAF Tests
] B o o Tt T {B.0.8.5))
Radio Systern Type @ GSM 900
! BTS Manufacturer :  XXXOOOKXX A-bls
‘ BTS Model : XXX Anawé
Inlerface : A-bis, Unbalanced |
i RF Configuration : Simplex
i Unit Soltware Version : 03.01 ‘
I - e N
TA.: RXLEV: | RXQUAL:
- EXIT
GPIB : 20 Sid: 10 MHz Results: Off Cffsets : On .

Figure 5.25 Live Tests Mode Screen

Menu Options
'Optlon Button

BTS Information

RF Tests (B.0.5.5.)

A-bis Protocol
Analysis

EXIT
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Function

Displays the BTS Information (Live Tests) screen. (This screen
is similar to the BTS Information screen available at the Main
Menu, but it exciudes facilities that are not applicable) .

Displays the RF Tests Summary Screen (Not
performing live testing on an operational BTS.

Reqistered) for

Displays the A-bis Protocol Analysis screen. Use this for
monitoring (non-intrusive} the A-bis link between a BTS and a

BSC in an operational network.

Exits the RF Tests screen and returns 1o the Main Menu.
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RF Tests (B.0.S.S.) Menu

Note: RF Tests Mode facilities are available with Test Set software version 03.01 onwards. On-air BTS
transmitter measurements can be performed with standard issue software.

On-air BTS receiver measuremenis can only be performed when Option 310 "RF Tests BTS RAx
Measurements” software has been installed in the Test Set. The addition of hardware Option
56R “AF Tests Hardware Upgrade kit” improves the performance of the RF Tests Mode (refer to
Section 1).

Option 54 / 54R "Complete RF Tests Capability” includes both Option 310 and Oplion 56, and so
provides a complete upgrade for AF Tests Mode.

Preparations for Testing

Select the SELF TESTS / SYSTEM / Test Set Options menu and check the presence of the following:

(1)  If transmitter tests only are to be performed, check that the Test Set software version is 03.01 or
{ater.

(&) If receiver tests are to be performed, check that Option 310 is listed.
(3) IFenhanced RF Tests performance is required, check that B.0.S.S. RF Module is listed is listed.
Select Live Tests option from the Main Menu.

CAUTION: When Live Tests optlon |s selected at the Maln Menu, the A-bls connections are set
to high Impedance.

Connection to the operational A-bis link must not be made until Live Tests Is
selected at the Test Set, otherwlise the [Ink wlll be disrupted.

Simllarly, disconnect the Test Set from the operational A-bis link before selecting A-
bis Controlied Tests option or Test Sequences optlon {both of which will set low
Impedance A-bls connectlons).

Select AF Tests (B.0.5.5.) oplion from the Live Tests screen to display the RF Tests Summary screen,
and then connect the 6113 Test Set to the BTS as described in the relevant BTS-Specific option
description.

Place a SIM reader in the Test Set PCMCIA slot and insert a SIM card 1hat is valid for the network to
which the Test Set is connected, or that is covered by a 'roaming' agreement.

Note thal as soon as the RF connections are made and the Test Set has been locked to a CCH
(indicated by the message "Control Channel” in the Signal status box}, the transmitter measurementis are
performed, and can be observed in the measurement boxes and graphs by selecting the appropriate
buttons in the RF Tests Summary screen.

The following diagram shows a block schematic of the RF Tests Mode test operation. The next diagram
shows the menu screens used for RF Tests Mode, and the transitions between them.

Refer to the description of the RF Tests Mode facilities in Section 4 before commencing the test
procedure,
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Synchronise

/ Scan tor CCHs
Set Limits . - &7 —_—
"y Measure CCH and Ko e es = ?gﬁd (efetl
>/ Display Measurements .
Pnnt Errors/ - ——h L
Results , e
Y -~ Measure TCH and

Display Measuraments

~

STANDARD ISSUE SOFTWARE

Enter new TCH
ARFCN and slol

OPTION 310 Register Datach
OPTION 54/ 54R
- K
Set Limits Vo Place Call
\‘\/,\‘ Measure CCH and
/a Display Measuramanis
Pnnt Errors/ T -
Resulls &
Place Call Clear Call
| I~
| i
Set Limits e L
- Measure TCH and
> Display Measurements | | g:";u'::"?‘;f
Pnnt Errors/ L T ' i -
Resulls <
Figure 5.26 RF Tests Test Operation - Block Diagram
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— LA
! Detailad e More... — -
measurement: . mg::”,:; ent Sean / Channel Table
More... PO More... - — o
A i
Done Edit Limits/Parameters
A
Summary BER
Edil
Phase Error
parameiers | Powear Profile
e Moduiation Spectrum
..
— More... ——— ~— Scan / Channel Table —+
summary: [ o™ T s03S
] ¥ = — CCHITCH Selected ——-
D . ; \ j
one Edit Limits/ i ol
' Paramelers  pone /| Register  piage Cait Stop
‘ i / . Dstach | Scan complete
' Edit Limits/ /| Ciear cal
e Paramelers i | Rescan
! ‘ Scan Table em|
Parameters a———' / o ! :,n;;r umbeq P
/ roCess ; A
y Option 310 or
‘ Complete | Cpion 54 /54n | v
[ |
/ | Place Calf l n psrco:!:;s ’
Measure Sensj'rml‘y 1 ‘ v . g
BTS Rx e = ! —
Sensitivity DOTS i Progress
Ophon 310 or i Ophon 310 or
Option: 54 / 54R | Option54/54R |
 SSECE RSt |
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Figure 5.27 RF Tests Mode Menu Structure
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RF Tests Summary Screen {Not Registered)

The AF Tests Summary screen is displayed when the AF Tests option is selected at the Live Tests

screen.

The following diagram illustrates the screen when the ‘mobile’ (Test Set) is not yet registered and no call

is present.
RF Tests - Summary 1 JAN 1997 12:00:00
BER % - . 5 Regletar
BER Tes! Status [No call prasant ]
AT BTS Tx Power -16 | | . 16 250,dem | Flace
Estor &= Cal
RMS Phase Error 0 | n 110 [__4.80] Deg
9
- Scan/
Power Peak Phase Error 0 | 140 12,60 Deg ct I
Proflle - - Table
Fraguency Error-100 | ] 100 |_-96.70| Hz
Modulation Power Profile Modulation Spectrum [ OH | Lock o CCH
SR signal [ Conlrol Channal ] Call Status |__ Not Registered g0 ;
Mcc T 234 MNG[TestNework | CCH Channel” %] |
Prinl I
o[ 18325 Lac 43210 NeeT 1 BCC 5
"TA:  RXLEV o AXQUAL: —
Paramet e s s s e - °
- GPIB: Std: 10 MHz Results: Of . Offsets : Off |

Figure 5.28 RF Tests Summary Screen (Not Registered)

Menu Options
Option Button

BER

Phase Error

Power Profile
Moduiation Spectrum
Print

Paramefers
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Function

Switches to the BER results screen (if Option 310/ 54 / 54R is
fitted. See Section 7). !f Option 310 or Oplion 54 / 54R is nol
fitted, a Warning message is displayed. (The BER Resulls
screen is similar to same in Mullimode).

Switches to the RF Tesls Phase/Frequency Error results
screen (similar to same in Multimode),

Swilches to the RF Tests Power Profile results screen (similar
to same in Multimode).

Switches to the RF Tests Modulation Spectrum results screen
{similar to same in Multimode).

Prints lhe measured values 1o the printer. An error message is
displayed if the printer is not selected or is set to print to a file.

Displays a parameter edit screen for defining error limits and
certain print options.
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Note:

Register

Place Call

Scan / Channel Table

Lock to CCH

More...

EXIT

Section 5
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Initiates the registration procedure (if Option 310 or Option 54 /
54R is filed. See Section 7). The Registration Progress
screen is displayed for the duration of the procedure. The
button legend changes to Detach when regisiered.

if Option 310 or Option 54 / 54R is not fitted, a Waming
message is displayed.

Switches to the Call Parameters screen (if Option 310 or Oplion
54 / 54R is fitted. See Section 7). When a call is in progress,
the button legend changes to Clear Call.

If Option 310 or Option 54 / 54R is not fitted, a Waming
message is displayed.

Switches to the Scan / Channel Table screen. This button is
removed when the 'mobile’ (Test Set) is registered and a call is
setup (Option 310 or Option 54 / 54R).

Performs a {manual) Lock to Cell Control Channel on the
channel number indicated.

Switches to the AF Tests Summary More screen (Not
Registered).

Slops the monitoring procedure and retums to Live Tests
Menu.

(1) The Signal box displays the measurement state using one of the following messages:

Message

Synchronising

Control Channel

Traffic Channel cn, TS ts

Traffic/Dummy cn, TS ts

Dummy burst

No Power

Invalid Measurement

No Training
No BCCH

(2) The measurement

Meaning

The Test Set is attempting to synchronise to the Cell
Control Channel.

The Test Set is measuring on timesiot zero of a
CCH.

The Test Set is measuring a traffic channel on a
TCH.

‘cn’ is the channel number, 'ts’ is the timeslol.

The Test Set is measuring one of:

-- A traffic channel on a CCH carrier.

-- Anidie channel filled with Phase 1 dummy bursts
on a CCH carrier.

The Test Set is measuring an idle channel filled with
Phase 2 dummy bursts.

The Test Set cannol find any power on the specified
channel and timeslol

An error was encountered when performing the
measurement.

The expected training sequence was not found in the
signal.

The Control Channel signal has been lost.

boxes display dashes when the Signal box displays

"Synchronising® or "No Power" or other error conditions.
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(3) When the Test Set is attempting to synchronise to a signal, lhe Signa! box aliernales

between "Synchronising” and an appropriate error message, as follows:

Message Meaning

Sync fail - no signal No signal power was found on the channei.

Sync fail - no FCCH Signal power was found but the FCCH could not be
found.

Sync fail - poor FCCH An FCCH was found but the received signal quality
was oo low to achieve synchronisation.

Sync fall - no SCH An FCCH was found but the Test Set could not lock
to the SCH.
Sync fail - no BCCH A control channel was found and the Test Set

synchronised o it but the BCCH information could
not be decoded.

(4) The Call Status box displays the GSM Layer 3 state as follows (if Option 310 or

(5)

(6)

7)

(®)

Option 54 / 54R is fitted):

Not Registered The Test Set is only monitoring, or
attempting to monitor, the Cell Control
Channel. If the operalor requests a call in
this state, the Test Set will register and place
a call.

Registered The Test Set has performed the location
update procedure, has regisiered with the
network, and is monitoring the CCH and
wailing for the operator to place a call.

CallChn, TS x The Test Set is in a call. The Call Status box
also displays the TCH channel number
{XXXX or "HOP" when hopping) and the
TCH timeslot (YYY), e.g. "Call CH62, T34.

The Phase Error, Power Profile and Modulation Spectrum screens and their
associated 'More...' screens are similar to the Multimode screens except that the right-
hand side control buitons are modified to copy the buttons defined for the RF Tests
Summary screen, and the Print button and Parameter buttons have been added. The
Print button bulion initiates a screen dump to the configured printer, and the
Parameter button displays a Configuration Parameter Edit screen for changing
associated parameters.

The RBER bargraph and the RF Tests BER screen display dashes until a call is in
place and the A-bis function has successfully located the iraffic data stream on the
BTS A-bis interface.

The BTS Tx Power parameter range is Expected Power Level = (Power Level Limit +
10 dB).

It Register or Place Call options are selected when the Test Set has not synchronised
fo a control channel, a warning message is displayed and the Test Set continues
trying to synchronise.
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RF Tests Summary More Screen (Not Registered)

Note: The Channel No bution on this screen ailows a channel to be entered manually without using the
scan. The Timesiot button allows a particular timeslot on the chosen channel to be monitored.
However, if there is no power present (i.e. no signal on the selected channel), the measurements
will all be blank.

- RF Tesls - Summary 1JAN 1897 12:00:00 [Channe! No.
R ] I "*’ =
BER Test Slalus {Ne call presant ] —
fiass BTS Tx Power -16 [ i i i1t6 [ 2s0ldem  |Tumesial
Emor & F~ 1'_4 - 'I
RMS Phase Emor 0 [ I |10 [__4.80]Deg
_
Powar Peak Phase Eror o | 5 Jap [ 12.60) Deg |Bandwidth
Piofite - - - | Narow
Frequency Error-100 | i ; 1100 [_-96.70] Hz
Modulation Power Profile Moduiation Spectrum [__Off ] Lock to OCGH
Speciiun) signal [ Contol Channal ] Call Status [_Not Registered ] || 90 |
McC[ 234 |  MNC[Test Network |  ccHcChannell 8]
pﬂnt v
cl LAC nee[ 1] ecc[a ] |
TA: | RXLEV: ) T RXQUAL:
Paramets : T T EXT
= GPIB: | Std: 10 MHZ Results: Off | Offsets : Off

Flgure 5.29 RF Tests Summary More Screen (Not Reglstered)

Menu Options
Optlon Button

BER

Phase Error

Power Profile

Moduiation Spectrum

Print

Parameters
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Function

Switches to the BER results screen (if Option 310/ 54 / 54R is
fitted. See Section 7). If Cplion 310 or Option 54 / 54R is not
fitted, a Warning message is displayed. (The BER Resulls
screen is similar to same in Multimode).

Switches to the RF Tests Phase/Frequency Error results
screen (similar to same in Multimode),

Switches to the RF Tests Power Profile results screen {similar
to same in Multimode).

Switches to the RF Tests Modulation Spectrum results screen
(similar 1o same in Mullimode).

Prints the measured values to the printer. An error message is
displayed if the printer is not seiected or is set to print to a file.

Displays a paramster edit screen defining error limits and
certain print options.
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Channel No. Edits the number of the Channel (ARFCN) being monitored, or
displays the channel number selected in the Channel Table for
monitoring.

Timeslot Edits the number of the timeslot being monitored.

Bandwidth Toggles the receiver bandwidth between ‘Wide' and 'Narrow’.

This button is not displayed it Option 56 is not fitied.

Lock to CCH Performs a Lock to Cell Control Channel on the channei
number indicaled.

More... Switches back to lhe RF Tests Summary screen.

EXIT Returns to the Live Tests screen.
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RF Tests - Parameters Screen

This screen is displayed when the Parameters option in one of the RF Tests Summary screens is
selected. It allows the user to select the test limits, and whether or not to print the measured values
when a test failure occurs. The screen is a standard parameter edit screen.

When a limit failure does occur the Test Set suspends measurements then automatically swiiches
through the summary screen and relevant graph screens for the current mode and performs a screen
dump for each screen. Optionally, the prinling may be restricted to the Summary screen and the screen
for the parameler that is failing.

RF Tesls - Pammalers 1JAN 1997 12:00:00 | gqjy
T - T Parameter
Parametar Value Default
- FER Limil | o100 0400 | %
Class Ib Limi | 0400 0400 | % CE,E‘
Class Il Umil | 2.000 2.000 %
| Expected Power Level ‘ 0.0 00 dBm
Cance) | Power Level Limit (+/-) +6.0 +60 |dB ﬁ
Al i Frequency Emor Limil (+/-) 48,00 48.00 | Hz
AMS Phase Error Limit [ 5.00 500 | deg
Peak Phase Error Limit | 2000 2000 | deg
Roset Power Profile Mask Checking | Off oft @
Al Mod Spectrum Mask Checking | Off Off
on
off
Altowed list : On, Off L
TA. ! RXLEV: | RXQUAL:
T 1 EXIT
GPIB: Std: 10 MHz| Results: Off | Offsets : Off

Filgure 5.30 RF Tests - Parameters Screen

The following scrollable parameters are 'off the screen':

Parameter Default Value
Print on Fail All
Link Establish Level -40.0 (Simpiex AF connection selected)

-47. 0 (Duplex RF connection selected)

-20.0 (B.0.S.5. Simplex RF connection selected)

-20.0 (B.0.8.S. Duplex RF conneclion selected)
In-Call Level -40.0 (Simplex RF connection selected)

-47. 0 (Duplex RF connection selected)

-20.0 (B.0.S.S. Simplex RF connection selected)

-20.0 {B.0.5.5. Duplex RF connection selected)

IMEIl Number 12345612001000
Scan Start Channel Number 1 (GSM 800), 512 (DCS 1800 or PCS 1900}
Scan Stop Channel Number 124 (GSM 900), 885 (DCS 18CO), 810 (PCS 1900)

Note: (1) FER Limit, Class Ib RBER Limit , Class Il RBER Limit, and IME| parameters
are only relevant when Option 310 or Option 54 / 54R is fitted.

(2) The significance of Print on Fail parameter values are as follows:

Off =  If any test fails, nothing is printed.

All =  If any test fails, all RF Tests screens are printed,

Failures = Only the screens of tests that failed are printed.
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Scan / Channel Table (Scan In Progress) Screen

This screen displays the list of Channels found during a scan, and some values extracted from their
System Information messages if the channels are CCHs. The TCH channels shown are extracted from
the System Information messages rather than from the scan process.

Channel Table 1 JAN 1897 12:00:00
Type Channe!  Level (dBm) MCC MNC LAC CI BsIC
ccH 23 414 234 Banjo 1442 438 7.4
i TCH i2
{ TCH 13
LTCH 14 :
Display ccH &4 736 234  1ABC 427 923 10 ﬁ
[CCH + TCH | TCH &5
! TCH 69 i
; TCH 73
Scan Range TCH 77
CCH 121 -98.4 001 Test o 0 05
o : !
Progress | Channel 12 ! Scan Aange: 110124 !
T.A: RXLEV: RXQUAL:
GPIB: Sid: 10 MHz . Results: Off ' Offsets ; Off Stop

Figure 5.31 Typlcal Scan/Channel Table (Scan In Progress) Screen

Menu Options

Optlon Button Functlon

Display Toggles the display (and the legend) between Display CCH
Only and Display TCH + CCH. The default display is Display
CCH + TCH.

Scan Range Aborts the scan in progress and switches to ihe Scan
Parameters screen to allow the scan parameters to be edited.

¢ Moves the table up one item.

& Moves the table down one item.

Stop Stops the scan and displays the Scan / Channel Table (Scan

Complete) Screen.

Note: (1) The Progress box displays the channel numbers as each one is scanned for CCH
activity, If activity is detected then the channel number and relevanl information
{(including all TCHs from the Cell Aliocation Table) are added to ihe table above.

(2) The arrow keys are only shown when there are too many items to fit on ihe screen.
(3) The default display mode is 'CCH + TCH'.

(4) |f the network does not transmit System information message type 1 {containing the
Cell Allocation Table) then the Test Set cannot display any lists of TCHs.
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Scan / Channel Table (Scan Complete) Screen

This screen is displayed when the scan completes or is halted. |t displays the list of Channels found and
some values extracted from their System Information messages if the channeis are CCHs. The TCH
channels shown are extracted from the System Information messages rather than from the scan process,

and there are no measurements.

Allocation Tabile).

(Note that the TCH channels displayed are those set in the Call

Re-S Er_lannel Table - j:lﬁ{\[1997 12:;00:00
Type  Chapne!l [evel (dBm) MCC MNG LAC CI 8siC
o R e L g
TCH 12
| TcH 13
TCH 14
Display CCH &4 74.6 234 1ABC 427 923 10
CCH + TCH ‘ TCH 65
| TCH 69
L TCH 73
coH 121 -98.4 001 Test 0 0 05
| Progress ) Scan Range : 1540 121
TA: | RXEV: ~ RxaQuAL.
GPIB: | Std: 10 MHz| Results: Off | Offsets : Off

Figure 5.32 Typlcal Scan/ Channel Table (Scan Complete) Screen

Menu Options
Optlon Button

Re-scan
Display
Scan Range

Accept

Cancel
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Function

Triggers the start of the scanning process. This also clears the
contents of the table.

Toggles the display (and the legend) between Display CCH
Only and Display TCH + CCH. Default is Display CCH + TCH,

Aborts the scan in progress and switches to the Scan
Parameters screen for editing the scan range parameters.

Accepts the current selection and relurns to previous screen.
The selected Channel becomes the current Channel in the
Channel No. butten in the RF Tests Summary More screen.
Move the current selection up one item.

Move the curreni selection down one item.

Returns to the RF Tests - Summary screen. The current

Channel is unchanged.
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Note: (1) When no scan is running the Progress box displays “ldle”.
(2) If a CCH is selected the Test Set synchronises lo and starts monitoring that channel.
If a TCH is chosen the Test Set synchronises to the associaled CCH then starts to
monitor the TCH.
(3) The arrow keys are always shown.

(4) The default display mede is 'CCH + TCH'.

(5) If the network does not transmit System Information message type 1 {(containing ihe
Cell Allocation Table) then the Test Set cannot display any lists of TCHs.
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Register (Option 310 or Option 54 / 54R)

When the Test Set has been locked to a CCH (indicated by ihe message "Control Channe!” in the Signal
status box) and a valid SIM is inserted, select the Register option 1o cause the 'mobile' (Test Set) to
register with the network. A PIN Entry screen is displayed for entering the PIN which the Test Set uses
to unlock the SIM. Enter the correct PIN number (3 tries are allowed) and press the Accept buiton.

If the PIN number is correct and the SIM is valid then the network is informed of the presence of the
'mobile’ (Test Set), and a location update procedure is initiated; the progress of this procedure is
displayed on the Mobile Registration Progress screen.

When the localtion update has been successfully completed, a Registration Complete message is
displayed at the end of the list of progress messages to show that the Test Sei is registered as a 'mobile’
on the network and ready to rmake calls. The display then changes to the RAF Tests Summary
(Registered) screen, the Call Status box displays the message "Registered.”

If the registration fails then the MMI indicates the reason for the failure and reverts to the RF Tests
Summary screen and transmitier measurements; the Call Status remains at "Not Registered”.

Place Call (Option 310 or Option 54 / 54R)

The Test Set can place mobile originated (MO) calls. The Test Set supports all variations of the call
selup procedure (early, late and very early assignment, etc).

A call can be placed from the RF Tests Summary (Unregistered) screen or the RF Tests Summary
(Reqistered) screen.

If the call is placed from the Unregistered screen then the Registration process is performed
automatically before setling up the call.

To place a call from the RF Tesis Summary (Registered) screen, press the Place Calf button to display
the Call Parameters screen and enter the Number to Dial and Test Patiern. Press the Accept button and
ihen press the Place Call button again. The Call Setup Progress screen is displayed together with a
series of progress messages until the Call Status / Setup Complete message box is displayed. Note that
the Place Calf button then becomes Clear Call.

When the call is connected the Test Set transmits a defined data pattem to the BTS and tries to locate
the same pattern on the A-bis link; all A-bis channels are scanned. If the pattern is found then the BTS
receiver BER is measured and the measurements are displayed in the RBER graph at the top of the RF
Tesls Summary (Registered) screen (it may take some time for the measurements to appear, depending
on how many A-bis channels are active). The RF Channel No and Slot No are displayed in the Call
Status box. (If no pattern is found then the RBER measurement boxes are left blank).

When a call is set up the Test Set automalically swiiches to measuring the TCH; the Phase Error,
Frequency, etc, measurements are for the Tx TCH.

If the call setup fails then the MMI indicates the reason for the call failure and the Test Set reverts to

transmitter measurements only. The Call State remains at "Registered” to allow successive call setup
aflempts.
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Clear Call (Option 310 or Option 54 / 54R)

When a call is in progress the operator can select the Clear Call option. This causes the Test Set to
initiate the MO (mobile originated) call clearing procedure. The protocol progress is shown (on a
separate screen).

When the call has been cleared another channel can be selected and tested. Note that if no traffic is

present, then repeated operation of lhe Place Caif/ Clear Call button will autormalically iterate through all
the air timeslots (a feature of most BTSs).

5-48 6113/E(2) August 97
A7173

www.valuetronics.com



Section 5

OPERATING INSTRUCTIONS - USER INTERFACE

Mobile Registration Progress Screen

This screen displays the progress of the 'mobile’ (Test Set) registration process.

Mobile Registration

1 JAN 1987 12:00:00

! Slarting Camp On
SIM: Pin numbaer required
i Camp On Complete
| Reading SIM
Location Update Requesl - IMS| ATTACH
Channel Request
Channel Request
Immediate Asslgnment Command
i RR Connection Established
i MM Connection Eslablished

. Reading SIM
| Authenticated
TA: RXLEV: | AXQUAL
GPIB | Std: 10 MHz| Results: Off | Offsets : Off

Menu Options

Flgure 5,33 Typlcal Moblle Registration Screen

Optlon Buttan

Abort

Note: (1)

Function

Aborts the 'mobile’ (Test Set) registration procedure and returns
to the AF Tests Summary menu.

If the SIM is protected by a PIN, the operator is prompted to enter a number using

the PIN Entry screen.

(2)

the AF Tests Summary screen is displayed.

After successful registration, a "Registration Complete” message is displayed and

If restration fails then the Abort oplion changes to EXIT and appropriate error

messages are displayed.

The list of progress messages is:

"Starting Camp On"

"Camp On complete”
"Reading SIM®

“SIM: PIN number required”
"Authenticated”
"Authentication error®

"RR connection established"
“MM conneclion established”
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5-50

“Location updaied”

"Location updale rejected”
“l.ocation update request’
“Location update request - IMSI ATTACH
“MM Identity request”

"MM Identity request - TMSI"

“MM Identity request - IMSI"
"MM ldentity request - IMEI"
‘MM Identity response”

"MM Identity response - TMS!"

“MM Identity response - IMSI*
"MM identity respense - IMEI"
"Ciphering staried”

‘Ciphering not commanded®
"Immediate assignment failure”
"Register Mobile"
"Registration complete”
“Registration failed"

"Datach IMSI"

"IMS} detached”

"SIM Information®

"SIM blocked"

“Please insert SIM"

"Please enter the PIN code®
“e.g. 01234567"

'Pop-up' messages

et et N

"Assignment Command"
"Assignment Failure”

"Channel Request®

“Immediate Assignment Failure"

*Immediate assignment Command"
“Immediate assignment Extended Command”
"Immediate assignmen! Reject Commang"
*Handover Command"

www.valuetronics.com
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PIN Entry Screen

This screen is displayed automatically at registration or call setup if the Test Set detects that the SIM
being used is locked. The screen allows the operator io enter a PIN (using the numeric keypad) which
the Test Set will use 1o unlock the SIM. This is a standard password entry screen for 8 numeric
characters.

If the entered PIN is not correct the operator is prompted to try again, and the number of retries
remaining (indicated on the screen) is updated. At the third incorrect attempt the operator is advised that
the SIM is blocked and call setup / registration is autornatically aborted.

-| | Mabila Registration . 1JANTS97 120000 [
| Starting Camp On
] Camp On Complete
Reading SIM
SIS AN Tntey | Please entarthe PIN code:
[[EF—
Retries remaining : 3
TA: | RXLEV: | RXQUAL:
— o I Cancel
GPIB: | Std: 10 MHz| Results: Off | Offsets ; Off
Figure 5.34 PIN Entry Screen
Menu Options

Option Button Functlon

Accept Accepts the entered PIN; this is used to unlock the SIM.

Cance! Cancels the PIN entry process. This consequently aborts the
call setup procedure and returns to the RF Tests Summary
screen.
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RF Tests Summary Screen {(Registered)

This screen is displayed when the ‘mobile’ (Test Set) is successtuly registered.

RF Tests - Summal 1 JAN 1997 12:00:00
BER s -Summary 0 TR0 TR [petach
BEA Tesl Stalus |No call present 1
s BTS Tx Power -16 | 1 |16 [_250/dem | Flace
Error i Call
AMS Phase Eror 0 I 110 | 4.80)Deg
S
Power Peak Phase Error 0 | = |40 12.60! Deg
Peoflle - -
Frequency Error-100 [ ;100 [ -96.70| Hz
Modulation Power Profile [ Pass Modulation Spectum |__OH |
SRscutin Signal { __ Conirol Channel | Call Status | Regislered
MCC{ 234 MNC | Test Network CCH Channel
Print
ci[783ss | Lac[ 43210 ] Nog[_1 | Becel 4 Jaere
TA: | RXLEV: " RXQUAL: -
Paramele = S e T
= GPIB: Std: 10 MHz Results: Off  Offsets : Off

Flgure 5.35 RF Tests Summary Screen (Registered)

Menu Options
Optlon Button

BER

Phase Error

Power Profile
Modulation Spectrum
Print

Parameters

Detach

Place Calf
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Functlion

Switches to the BER results screen (if Option 310/ 54 / 54R is
fitted. See Section 7). If Option 310 or Cption 54 / 54R is not
fited, a Warning message is displayed. (The BER Resulls
screen is similar to same in Multimode).

Switches to the RF Tests Phase/Frequency Error results
screen (similar to same in Multimode).

Switches to the RF Tests Power Profile results screen (similar
to same in Multimode).

Switches to the RF Tests Modulation Spectrum results screen
(similar to same in Multimode).

Prints the measured values to the prinler. An error message is
displayed if the printer is not selected or is set to print to a file.

Displays a parameter edit screen for defining error limits and
certain print options.

Detaches the Test Set from the network and returns 1o the AF
Tests Summary Screen {Not Registered),

Switches to the Call Setup screen to aliow parameters relevant
1o the call to be edited.
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More... Switches to the RF Tests Summary More Screen (Registered).
EXIT Detaches the IMSI and returns to the Live Tests menu.
Note: The Signal box displays the measurement state with the following set of messages:
No BCCH The Test Set has lost the Cell Control Channel

Control Channel The Test Set is measuring on Timeslot zero of a CCH.

The measurement boxes remain empty when lhe signal box displays "Synchronising” or “No Power” or
other error condilions.

The Call Stalus box displays the GSM Layer 3 staie wilh the message:

Registered The Test Set has performed the location update procedure,
has registered with the network and is monitering the CCH
and waiting for the operator to place a call.

The BER Test Status box displays “No call present” and the RF Tests BER screen measurement fields
display dashes until a call is in place and the A-bis function has successfully localed the traffic data
stream on the BTS' A-bis interface.

The BTS Tx Power range is Expected Power Level £(Power Level Limit + 10dB),
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RF Tests Summary More Screen (Registered)

BER FEIe_sis E Sumﬁr’nanjr _ 1 JF_\N 1987 12:007:907
BER Tesl Stalus {No call present ]
Rhase BTS Tx Power -16 [ T - 16 __2.50)dBm
Emor & =
AMS Phase Emor 0 | : 10 __4.50)Deg
Power Peak Phase Error ¢ | i 140 |_12.60 Deg B_lﬂdWidth
Profile n - - rNarrow
Frequency Error-100 | N N 100 | -96.70] Hz '
Madulalion Power Profila [_Pass Modulation Spectum | OH
ol g Signal [ Cantrol Channel 3 Call Status | Registered ]
MCC [ 234 |  MNC, Test Network CCH Channel, S0
Print
cilfe32s | Lac[ 43210 | wNec[ 1 | BCC e
CTAC RXLEV: | RXQUAL: =
Pammeters D ] R -
GPIB: Std: 10 MHz Resulis: Off Offsets : Off

Figure 5.36 RF Tests Summary More Screen (Registered)

Menu Options

Option Button
BER

Phase Error
Power Profile
Modulation Spectrum

Print

Parameters

Banowidth

More...

EXIT
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Function

Swilches to the BER results screen (if Option 310/ 54 / 54R is
fitted. See Section 7). If Option 310 or Option 54 / 54R is not
fitted, a Warning message is displayed. (The BER Results
screen is similar to same in Multimode).

Switches to the RF Tests Phase/Frequency Error resulls
screen (similar to same in Multimode).

Switches 1o the RF Tests Power Profile results screen {similar
to same in Multimode).

Switches to the RF Tests Modulation Spectrum results screen
(similar to same in Multimode).

Prints the measured values to the selected printer. An error
message is displayed if the printer is not selected or is set to
print [o a file.

Displays a parameter edit screen for defining error limits and
certain print options.

Toggles the receiver bandwidth between ‘Wide' and ‘Narrow’.
This button is not displayed if an Enhanced RF module (Option
56) is not fitted and selected.

Switches to the RF Tests Summary Screen (Registered).

Detaches lhe IMSI and returns to ihe Live Tests menu.
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This screen is displayed when the Place Call option is selected at the RF Tests Summary screen. It
allows the operator to enter the number to dial and the test pattern, and then proceed with placing a call.

Call Setup

1 JAN 1997 12:00:00 | Edit
T T T | parameter

Place
Cail

AXQUAL:

Cancel
A
Resst Tesl Patlem
All
Allowed {ist ; N/A
TA. ' AXLEV:
GPIB:

| std: 10 MHz | Results: Oft Offsets : Off

Filgure 5.37 Typlcal Call Setup Screen

Menu Options
Optlon Button

Cancel Alf

Reset Alf
Edit Parameter

Place Call

Cancel
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Function
Discards all changes made to the sst of parameters displayed,
restoring the previous values, then returms to the previous
screen.
Sets all the displayed parameters to their default values.

Switches to parameter edit mode.

Accepts the number to dial and starts the call set up process.
The display switches to the Call Setup Progress screen.

Moves the parameter selection up one item, accepling the
changes made to the previous parameter.

Moves the parameter selection down one item, accepting the
changes made to the previous parameter.

Rejects the entered number and returns to the AF Tests
Summary screen.
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Call Set Up Progress Screen

This screen displays the progress of the call set up procedure.

Call Selup

1 JAN 1997 12:00:00

i Reading SIM
Channel Request
RA conneclion established
MM connection eslablished
: CM service requesied
Reading SIM
Authanticated
Cyphering slarted
Setup
Alerting
Connect
Connecl acknowiedge

TA.

i AXLEV.

RXQUAL:

 GPIB:

Std: 10 MHz Results: OF Offsets : Off

Menu Options

Optlon Button

Abori

Note: (1)

Flgure 5.38 Typlical Call Set Up Screen

Function

Aborts lhe call sefup procedure and returns to the RF Tesls
Summary menu.

There is a short delay (~ 2 seconds) after successful call set up for the operator to

read the 'Call accepted' or equivalent message before control returns to the RF Tests
Summary screen.

(2) The list of progress messages is:
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"Starting Camp On"

"Camp On complete”
"Reading SIM*®
“Authenticated”
"Authenticalion error"

"RR connection established”
"MM connection established"
“Location updated"”
*|Location update rejected"
*Location update request”
“Location update request - IMS| ATTACH"
"CM service rejected”

“CM service requested®

“CM service accepted"
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"MM Identity request"

"MM identlity request - TMSI”
"MM ldentity request - IMSI"
MM Identity request - IMEI"
"MM ldentity response”

“MM Identity response - TMSI"

"MM Identity response - IMSI"
"MM Identity response - IMEI"
"Ciphering staried”
"Ciphering not commanded"
“Immediate assignment failure”
“Call dropped"”

"TMSI reallocated"

"Set-up”

"Alerting”

*Call confirmed"

"Call proceeding”

"Connect"

“Connect acknowledge®
*Disconnect”

"Release"

"Release complete’

"CC Status enquiry”

"CC Status”

"Progress message unrecognised"

(‘pop up' message)
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RF Tests Summary Screen (Call Present)

This screen is displayed when a call is successfully connected.

BER RF Tests - Summary 1 JAN 1997 12:00:00
- =
Rx Class I|RBER 0O [ i 14 0.00} %
JSUTED BTS Tx Power -16 [ T i 16 [ 250jdesm | Clear
Ermmor ry = Call
RMS Phase Emmor 0 [ : 110 4.80] Deg
Power Peak Phase Error o | i l4p [__12.50) Deg Re-Scan
Profile - - A-bls
Frequency Error-100 - - . 100 | _-86.70) Hz
Modulation Power Profile Modulation Spectrum [ _Oft ] Measurs
Spactrum ———em__ |BTSHRX
Signal | Tratfic Channel J CallStaus | CallCh62,TS4 | |Sensivity
MCC| 234 MNG| Test Network CCH Channel| 20
Print
cii 18325 | LAC[ 432i0 ] NCG[ 1 Bcc| 4 e
TA. RXLEV: RXQUAL: —
_— LR e e e ]
GAGTR GPIB: Std: 10 MHz Results: Off  Offsets : Off

Figure 5.39 RF Tests Summary Screen (Call Present)

Menu Options
Option Button

BER

Phase Error

Power Profile
Modulation Spectrum

Print

Parameters
Clear Call

Re-Scan A-bis
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Function

Switches 1o the BER results screen ({similar to same in
Multimode).

Swilches to the Phase/Frequency Error results screen (similar
to same in Multimode).

Switches to the Power Profile resulis screen {similar o same in
Multimode).

Swilches o the Modulation Spectrum results screen (similar 1o
same in Multimode),

Sends the measured values to the selected printer. An error
message is displayed if the printer is not selected or is set to
print to a file.

Displays a parameter edit screen for changing the RF Tests
parameters as required before running the test.

Clears the call and returns the display to the RF Tests
Summary screen {Regisiered).

Re-starts scanning the A-bis for the transmitted data pattern in
order to start the BTS Receiver BER test.
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Measure BTS Rx Switches 1o the Sensitivity Parameters edit screen from

Sensitivity where the test may be run.

More... Switches to the RF Tests Summary More (Call Presenl) screen.

EXIT Clears the call, detaches the IMSI and returns to the Live Tests
Menu.

Note: The Signal box display the measurement stale with the following set of messages:

Traffic Channel cn, TS ts The Test Set is measuring one of:
a traffic channel ona TCH
a traffic channel on a CCH carrier.

cn is the channel number or 'HOP' for a hopping call, 1s is the

timeslot.

No Power The Test Set cannot find any pawer on ihe specified channel
and Timeslot.

Invalid Measurermnent An error was encountered when performing the measurement

The measurement boxes remain empty until a valid signal is measured.

The Status box displays the GSM Layer 3 state with the following set of messages:

CallChecn, TS ts The Test Set is in a call.
cnis the channe! number or 'HOP' for a hopping call, ts is the
timeslot.

When a call is first placed the Test Sel atlempts to locate the transmitted data pattern on the A-bis link;
the progress of the scan Is displayed in the BER Test Status box. Once the data pattern has been
located there is a short delay while the first BER measurement Is taken, after which the BER Test Status
box is replaced by the Rx Class Il RBER bargraph. If the data pattern is not found then the BER Test
Status box remains on screen and contains ihe reason for the BER test not being performed.

The list of messages displayed during the A-bis scan is:

No call present No call is present, so no scan is attempted,

Scanning A-bis for test pattern The Test Set is scanning the A-bis link
searching for traffic channels.

Checking A-bis TSx, SSy for tesi pattern The Test Set is checking a traffic channel on
limeslat x and sub-slot y for the 1esi pattern
transmitted to the BTS.

Test pattern found on A-bis TSx, SSy The Test Set has found the test pattern on
limeslot x and sub-siot y.

Test pattern not found on A-bis The Test Set was not able to locale the {est
pattern on the A-bis.

A-bis Downink connected| Please use The Test Set has delected that the A-bis is

Uplink connected lo the wrong link.

The BTS Tx Power range is Expected Power Level £{Power Level Limit + 10dB)
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RF Tests Summary More Screen (Call Present)

BER RF Tests - Summary 1 JAN 1887 12:00:00 | BTS Rx Lvi
e = e ]
Rx Class IRBER © - |4 0 00] %
A BTS Tx Power -16 [ 1 - 116 [ _250/dBm |"atem
Error = - |8 |
RMS Phase Emor 0 | = 110 [ 2.60]Deg
s
Power Peak Phase Error o [ i 140 [__12.60| Deg Bandwidih
Profile - i wide |
Fraquancy Error-100 | + 1100 | -96.70] Hz
Modulafion Power Profile Pass | Modulation Specirum Off
SpeEtsy Signal [ Traftic Channel I Call Status __Call Ch62, TS 4 |
McC[“234 |  MNCTestNework ' CCHChannel 90 |
Print
cl[ 1835 | Lac[ @320 ] Ncc[__1_ ] BCc[ 4 Mors.-..
TA: RXLEV: RXQUAL: =
Parameters — = === IT
GPIB: Std: 10 MHz Results: Off Offsets : Off

Figure 5.40 Summary More Screen (Call Present)

Menu Options
Option Button

BER

Phase Error

Power Profile
Modulation Spectrum

Print

Parameters

BTS Rx Leve!

Pattem

Bandwidth
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Function

Switches to the BER results screen (similar to same in
Muliimode).

Switches to ihe Phase/Frequency Error results screen (similar
to same in Multimode).

Switches to the Power Profile results screen (similar 1o same in
Multimode).

Switches fo the Modulation Spectrum results screen (similar to
same in Muftimode).

Sends the measured values to the selected printer. An error
message is displayed if the printer is not selected or is set to
print to a file.

Displays a parameter edit screen for changing the RF Tests
parameters as required before running the test.

Edits the level at which the Test Set is transmitting.

Edits the number of the data pattern (0 to 9, see Section 4 /
Introduction / Test Patterns) that the test set is transmitting.

Toggles the receiver bandwidth between 'Wide' and 'Narrow'.
This button is only displayed if the B.O.5.5. Enhanced RF
Module is fitted and selected.
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More... Switches to the RF Tests Summary Screen (Call Present).
EXIT Clears the call, detaches the IMSI and returns to the Live Tests
Menu.
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Measure BTS Rx Sensitivity (Option 310 or Option 54 / 54R)

The Test Set performs automatic sensilivity measurements by systematically reducing the Test Set
transmit power and monitoring the RBER measured on the A-bis until the RBER degrades beyond a pre-

determined threshoid.

This absolute sensitivity test is similar to the A-bis Controlled version of the tesl but with a restricted set
of parameters (see Section 4) which specify only the measurement parameters.

The sequence of operations for measuring the BTS absolute sensilivity is as follows:

(1)  Select the Measure BTS Rx Sensitivity bution from one of the RF Tests Summary screens when a
call is in progress.

{2) The Test Sel dispiays the list of parameters using the standard parameter edit screen sa that they
can be modified as necessary.

{3) Select the Run Test button fo initiate the test procedure.

(4) The Test Set runs the absolute sensitivity algorithm to determine the BTS sensitivity. Progress
messages are reported as in the normal mede of operation, and a single result with a Pass/Fail
decision is presented at the completion of the test.

BTS Rx Sensitivity Screen

This screen is displayed when the Measure BTS AX Sensitivity option is selected at one of the RF Tests

Summary screens. |t is a standard Parameter Edit screen, and the Aun Test button starts the test and
displays lhe test progress screen.

Edit Test : Sensitivity 1JAN 1897 12:00:00 |Run
Paramater o e - Test
} Paremater Value Defaull ‘ Cl‘ :3
T w0 [ oem
| | Final Slep Size 05 | 05 [dB |
Cancal © | Pass/Fall Threshold -104.0 | <1040 | dBm | |
Al ! . Test Pattern 8 t 6 [
i I Sample Time 10 t i | s } |
! FER Limit 0200 | 0200 | %
Reset i | Class Ib Limit 0400 | 0400 1 % ||
All Class 1l Limit 2.000 | 2.000 | % ‘w
‘ Allowsd list : -120.0 10 -40.0 dBm ‘
I = - =i
“TA:  RXLEV: mxauAL.
GPIB: ' 8td: 10MHz Results: Off Offsets : Off = ‘
Figure 5.41 BTS Rx Sensltivity Screen
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A-bis Protocol Analysis Menu
This section describes how to monitor an A-bis link between a BSC and a BTS, and how to monitor and
log the messages detecied.
Initial Set Up
BTS Information Menu

Before monitoring can be performed, certain parameters must be initialised. Select the BTS Information
option from the Main Menu and enter the following parameters:

(1)  Select / enter the correct informalicn in the Radio System, BTS Manufacturer, 8TS Modei, and
BTS Software options.

(2) The Mapping Table option can remain set at default values.

(3)  Set the interface option to 'A-bis Bal' (balanced) or 'A-bis Unbal' {unbalanced) as required to match
the physical A-bis connections in use.

Self Tests / System Menu

Select the J/O Port Allocation option and use the Prinfer option to select and configure the printer port, or
select FILE and set the filename.

Live Tests Menu
Select the A-bis Protocol Analysis option and define the following parameters:

(1) Toggle the (A-bis) Connector 1 option button to the required allocation (i.e. Uplink or Downlink).
Note that A-bis Connector 2 is automatically set to the opposite allocation.

(2) Use the Configure Channels oplion to define up to 4 Signalling channels and 1 Traffic channel.
Enable/disable logging and measurement reports as required, and set the channel direclion, data
rate, Sub Slot, SAP! and TEI.

(3) Use the Configure Logging option to select and configure a Jogging port, or select FILE and name
the log file.

When the above information has been entered, a parameter file can be created in the normal manner to
save the settings.

If a suitable parameter file is available it can be loaded and all the above steps omitted.

Starting A-bis Protocol Analysis Mode

When all ihe initial setup conditions have been defined as above, press the Start Monitor button on the A-
bis Protocol Analysis screen 1o begin logging data. Press the Stop Monitor button to siop logging data.

Either before or during logging, the Dispiay Data / Logging Status button can be used to toggle the
display between the logging status for the channels and the actual real time display of data being logged.
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Replaying a Log File

if the Printer port has nol been configured (as described earlier in Initial Setup / Self Tests/System
Menu), then it will be necessary to disconnect the A-bis and then exit Live Tests mode. From the Self
Tests / System Menu select the /O Port Aflocation option and configure the printer port, and for FILE set

the filename.

{All the other important parameter data is stored logether with the log file data and used al replay time to
manage the data display).

Then from the Main Menu select Live Tests and then A-bis Protocol Analysis.

To replay log files the foilowing sleps are necessary:

A-bls Protocol Analysis Screen

From the A-bis Protocol Analysis screen, select the Aeplay Log option and then use the Select Log
option to select a log file for replay. The log file is automatically opened and the stored channel header
data displayed for the user to view.

Replay Log Screen

(1)  From lhe Replay Log screen, use the Select Chans / Mode option to select which channels are to
be viewed and {o select a particular view mode.

(2) Use lhe Define Search Key optian to define a Search key, which will move to a particular message
in the log file.

Select a channel and SAPI.
Select a Layer 3 message.

(3) Use the Start Search button to move to a specific message, and then the Find Next bution to move
to the next occurance.

(4)  Use the Restart Log File button to move back lo the start of the log file. The channel header data
will be displayed again.

{5) Use the Auto Scroil opton to start automatic view of the log fite
or

Use the Arrow buttons to move up or down through the log file.
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This screen is displayed when A-bis Protoco! Analysis option is selected at the Live Tests screen.

On entry to the A-bis Protocol Analysis mode the information window shows logging status information.

- A-bis Protocqltfmalysm Da{a Display m_ 12 FEB 1996 12:34:56 Replay Log
Configure . Display
Channels [ Logging Status | Data
" Ghannel Status Frames Received
Configure ' Sig1 Logging 123 ! Start
Logging Slgd Enabled 0 : Monitor
Sig3 Enabled 0
Sig4 Enabled o i
POLEEEY | Taffic  Logging 1234 Step
Downlink ] Monitor
CTA: RXLEV: CRXQUAL: o
GPIB: - Std: 10 MHz Resuits: Off | Offsets : Off 240

Figure 542 A-bis Monitor Mode Screen (Logging Status)

Menu Options
Option Button

Configure Channels

Configure Logging

Connector 1

Replay Logs

Display Data
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Function

This bufton displays the Configure Channels screen which
allows the operator to define all the required signalling and
traffic channels.

This bution displays the Configure Logging screen which aliows
the operator to define the destination of the iogged data. If the
log file is to be directed to memory card the operator may select
a log file name to be used for ihe subsequent monitor session.
The default log file name is ABISMON.LOG

This button toggles between Uplink and Downlink, The button
display indicates the direction selected for (A-bis) Connector 1.
Note that Connector 2 is automatically set to the opposite
direction.

This button displays the Replay Logs screen which allows the
operator to select a log file for replay and to define the viewing
condilions, This button is greyed out when the system is

logging.
The legend on this button toggles between Display Data to

display the real time logging display, and Logging Status to
display logging status information.
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Start Monitor

Stop Monitor

EXIT

This button starts the process of logging channel data. At this
time the log file on the memory card will be opened if the
operator has chosen lhat as lhe deslination. This buiton is
greyed out when monitering is in progress.

This button stops the logging of channel data. At this point the
log file on the memory card will be closed if it is the selected
destination. The button does not appear until logging is in
progress.

Exits A-bis Prolocol Analysis mode and refums to Live Tests
screen.

Note: (1) When the Logging Status window is selected, the Frames Received count will
increment as each frame is received on a channel.

(2) When the real time data window is selected, a scrolling view of the Layer 3 messages
is displayed.

Example of Real Time Data Window

This screen is displayed when Display Data option is selected at the A-bis Protocol Analysis screen. A
typical real time data display is illustrated in the following diagram.

— — —
_ A-bis Protocol Analysis (Display Data) 12 FEB 1997 12:34:56 | popjay Log
Sig1  SAPI=62 TEI=0 BANJO FILE STATUS REQUEST
Configure Sig2 SAPI=62 TEI=0 BANJO FILE STATUS ACK Loggling
Channels Sigl SAPI=62 TEI=0 BANJO RESET COMMAND Status
Sig! SAPI=62 TEI=0 BANJO START COMMAND
. Sigi SAPI=62 TEi=0 BANJO DIST REPORT CTAL
s
CavE Sigl SAPI=62 TEI=0 BANJO FILE STATUS REQUEST Bl
Logglng ) Monitor
Sig? SAPI=62 TEI=0 BANJO FILE STATUS ACK
Sigi SAPI=62 TEI=0 BANJO DEFINE TRX TEI :
Connector1 | gj51 sAPI=62 TEI=1 BANJO ACTIVATE REQUEST Stop
[Downiink_| | sigz SAPi=62 TEI=1 BANJO ACTIVATE ACK Monitor
! i a1 A BT % LA e :‘w'. LG b ;
TA. | RXLEV: RXQUAL:
GPIB: Std: 10 MHz Results: Off Oftsais ; Off EXIT

Figure 5.43 Typlcal A-bls Protocol Analysis (Data Display) Screen

Note: The heading 'Data Display' remains on the screen wilh lhe message data scroliing
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Configure Channels Screen

This screen is displayed when Configure Channels option is selected at the A-bis Protocol Analysis
screen. It allows the operator to configure up to 4 Signalling channels and 1 Traffic channel.

Replay Log : Select Channels Mods 12 FEB 1996 12:34:56 | Abandon
i Changes

Channe!  Dirsction Slot Typa SubSlc;t SAPI  TE| Ensbled |
I | ee [omund () few] - (an]{an]) [ 1| o
~ 94 [onon] (2 ] [ioc] (5 | [ |[o ][ ]|
=S || ™ [ [+ ] [ ] =
= |

Range : 16, 64
i Default
Measurament Reports Logged | No Corfigura
TA. RXLEV: | AXQUAL:
GPIB: Std: 10MHz| Results: Off | Offsets : Off Sy
Figure 5.44 Configure Channels Screen
Menu Options

Optlon Button Function

& Maoves the current parameter selection up one item, accepting
any changes made to previous parameter.

U Moves the current parameter selection down one iiem,
accepting any changes made to previcus parameter.

= Moves the current parameter selection 1o the right one item,
accepting any changes made to previous parameter.

=] Moves the current parameter selection to the left one item,
accepting any changes made to previous parameter,

Abandon Changes Discards all the changes made to the set of parameters
displayed and restores the previous values.

+ Increments ihe currently selected parameter.

= Decrements the currently selected parameter.

Default Configuration  Sets all the parameters displayed to their default values.

EXIT Accepts all the changes made to the set of .parameters
displayed and returns to the previous menu.

Note: (1) The range for the currently selected parameter is displayed at the bottom of the
table.

(2)  Measurement Reports are logged from all four Signalling channels, if enabled.
(3)  If'NO'is selected in the Enabled column, the channel and settings are ignored.
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Configure Logging Screen

This screen is displayed when Configure Logging option is selected at the A-bis Protocol Analysis screen.
Il allows the operator to configure the destination port for the logged data. The default for the legging

port is FILE.
Conf!t:;yre Logging Port__ - 30 OCT 1996 1_2:34:56 Accept
Configure Logging Port
[ S Select
Port
Port| FILE 1
| Configuration | ABISMON.LOG ] Configure
I Port
TA: RXLEV:  RXQUAL:
| GPIB: "Std: 10MHz Results: Off  Offsets : Off gans

Figure 5.45 Conflgure Logging Screen

Menu Options
Optlon Button

Accept
Select Port

Configure Port

Cancel
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Function

Accepts the entries made by the operator and returns to the
previous menu.

This button displays a drop down list from which the operator
may select the destination for the log output. The defaull is
FILE.

This bution displays a screen from which the operator can
configure the chosen port. The screen content is a related to
the type of port selected. If the operator selects a port then a
standard configure port screen is displayed; if FILE is selecied,
the Define Log File screen is displayed for enteting a file name
and brief description.

Cancels all operator entries, restores the previous values and
returns to the previous menu.
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This screen is displayed if the operator has selected FILE as the logging destination (from the Select Port
oplion in the Configure Logging screen) and then selects the Configure Port option. It allows a file name
and a destination drive and directory to be specified. In addition a brief descriplion can be included which

will form part of the log file.

30 OCT 1996 12:34:56

[g:erm?f Card‘ _Coﬂfigure Logging_Port B Accept
Edit
Fllename
“ Enter Log File to Write
|
! List
| FleName [ Jioa | | Fies
| Directory [ B | |
| =
E Description r— ! Diractories
i
Edit
Description
TA: | RXLEV: o ' RxQuaL.
l| GPIB: Ganc

| Std: 10 MHz| Results: Of | Offsets : Off

Figure

Menu Options
Option Button

Memory Card
Accept
Edit Filename

List Files

List Directories

Edit Description

Cancel
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5.46 Deflne Log Flie Screen

Function

Displays the current active memory card slot. Pressing this
button toggles between A: slot and B: slot.

Accepts the entries made by the operator and returns to the
previous menu.

This button displays the standard text editor screen allowing the
operator 10 enter the log filename.

This button displays a drop down list of all the files with the
exiension .LOG in the currenily selected directory, allowing the
operalor to select a log file for use.

This button displays a drop down list of all the directories one
level above and below the current directory level, allowing the
operator to move to another directary.

Displays a text editor screen allowing the operator 1o enter a
brief description which will be stored with the logging data.

Cancels all operator entries, restores the previous values and
returns to the previous menu.
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Replay Log Screen

This screen is dispiayed if Aeplay Log option is selected at the A-bis Protocol Analysis screen. It allows
log files to be selected, replayed and printed.

T A-bls Protocol Analysis :Replay Log _ 120CT 1998 123456 [ gy og
Chans / Mode

Dafina : Print Frames
SearchKey | i 40 }

Start

Ssarch

Resfart !
Log File

Auto
Serol!

Print Page

CTA: RXLEV: - " RXQUAL:

GPIB: Std: 10 MHz hééﬁlté: O‘Hi *6Hssts :0?7 EXIT

Flgure 5.47 Replay Log Screen

Menu Options
Option Button Function

Select Chans / Mode  Displays a screen which allows channels and display mode to
be selected. The default setting is for all channels and only
Layer 2 data to be displayed.

Define Search Key Displays a screen which allows a channel, SAPI, and Layer 3
message to be selected for the search process.

Start Search This bution is greyed out until a search key has been defined.
The system will search forward only and from the current log
file position. The Restart Log File button can be used to restart
searching from the beginning of the log file. Once a search has
been completed the annotation on this buiton changes lo Find

Next.

Restart Log File This button allows the display to return to the start of the Log
file.

Auto Scroll This button starts an automatic scroll process that scrolls the

data up the display. When the log file is scrolling this button is
relabelled Pause. Pressing the Pause bution stops the scrolling
and returns to the Page Up / Down view. The button is then
relabelled as Scrofl.
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Select Log

Print Frames

Frint Page

EXIT

Typical Log Flle Header Display
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This bution displays & screen for selecting a specific log file to
replay.

This button sends the defined number of frames to the current
printer destination. To change the number of frames, press the
button once and then use the numeric keypad to enter the
required number, and then press the butlon again to send the
frames for printing.

Displays the previous message of the log file. The button
supports auto repeat operation,

Displays the next message in the log file. The button supports
auto repeat operation.

This button sends the currently displayed page contents to the
current printer destination.

Exits the Replay Logs Mcde and retumns to the previous menu.

A-bis Protocol Analysis :

Replay Log 12 OCT 1996 12:34:56

11:31:46.000 Sl Downimi {Cond ACTION ini}
framea type = | COMMAND TEl = 0 SAP| = 2 or =1 i 0'ns 55 nr 435
FA 01 70 46 80 B0 00 04 0B 00 B0 1E 0000 FE 02 071 01

SWVER:- F#5.3

Log File Header

Date :- 11 OCT 1986
Time - 11:31:41
Manufacturer ;- Banjo
Model:- GX 2.0

TA.: RXLEV: . RXQUAL:
GPIB: | Sid: 10MHz! Results: Off  Offsets : Off | 0<%
Figure 5.48 Typical Log File Header Display

The screen above shows typical information recorded at the start of the log file and displayed
when the log file is first opened. Pressing Okay returns the display to the Replay Leg screen with
the log file ready for scrolling.
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Typlcal Log Flle Scroll Display

A-bis Protocol Analysis : Replay Lo 34
Select _:sP tocol Analysis - Replay Log 12 0CT 1996 12:34:56 | . o Log
Chans / Mode |
11:31:46.000 Sig1 Downlink {Coni_ACTION_ Ini} d
Define frame type = |_COMMAND TEl = 0 SAPI =62 cr=1 pf 0 ns 56 nr 35 Print Frames
SearchKey FA 01 70 46 80 80 DO OA OB 00 80 1E 00 Q0 FF 02 01 01 E
11:31:46.004 Sig2 Uplink
frame type = RA TEl = 0 SAPI =62 cr=1 pf O nr 57
Start FA 01 0172 ﬁ
S 11:31.46.185 Sig2 Uplink
frame typa = RA TEl = ¢ SAP1 =62 cr=0 pi 1 nr &7 !
Restart FAO10173
regitl 11:31:46.189 Sig1 Downlink U
trame typo = RR TEI =0 SAPl=62cr=0pl1nras
Pause ERlOMOI Print Page
CTA " RXLEV: RXQUAL:
GPIB: Std: 10 MHz Resuits: Off ' Offsets : Off =401

Figure 5.49 Typical Log Flle Scroll Display

The diagram above ilustrates the scroll display and the Layer 2 / Layer 3 message formatting. Note that
the highlight moves downwards as the display scrolls upwards, or as dictated by the up/down arrow
buttons (after the scroll has been stopped with the FPause button).

Note: (1)
2

(3)

The data in lhis screen represents typical frames.

or down.
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The number of messages displayed varies according to the size of frames.

The Arrow buttons allow the operator to move the display a ‘message’ at a time either up
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This screen is displayed when Select Chans / Mode option is selected at the Log File Scroll Display

screen

It allows the operator to select the channels to be displayed and the display format.

Data

contained in the log file determines which channels are present and available for selection. On entry to
this screen the available channeis are displayed.

Replay Log : Select Channels / Mode 12 0CT 1996 12:34:56
Display Format | Layer 2+ 3 !
s | eaiay | Lay | |
Display i ; " | cDj
S Channel Direction Slof Typs Sub Siot SAPI TEl  Display | L
Sig1 UL 31 64K - ] 0 Yes |
Cancsl :
Al Sig2 DL 15 B4K - 62 1 E Yas { ﬁ
Sigd UL 1 e4K - AL ALL L No | ,
Resst '
Al f Sigd oDl =2 T eieKe ~ 3 62 1 |_mNo | @
| T w4 18K 1 | Yes | |
Measursment Reports Logged  Yes u«'o j e
TA: T RXLEV: | AxQuaL:
GPIB: | Std: 10MHz' Results: Off | Offsets : Off |

Menu Options

Figure 5.50 Select Channels / Mode Screen

Option Button

Select Display

Format

Cancel Alf

Reset Al

EXIT
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Function

This button displays a drop down list from which the operator
can select the required display format.

Discards all the changes made displayed and restores the
previous values.

Sets all the selections their default values.

Increments the value of the currently selected item.

Moves the current selection up one item, accepting any
changes made to previous item.

Moves the current selection down one item, accepting any
changes made to previous item.

Decrements the value of the currently selected item.

Accepts all the changes made 1o the items displayed and
returns to the previous menu.,
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Note: (1) The defaull slates for this screen are:

-- Ali available channels displayed.
-- Only Layer 2 messages displayed.

(2) 1f no Measurement Reporis have been logged lhe operator cannot modify the display
staius for that field.
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This screen is displayed when Define Search Key option is selected at the Replay Logs screen. It allows
the search key to be defined as a Layer 3 message together wiih a logical channel and SAPI.

Replay Logs : Defina Search”__________vﬁ 12 FEB 1996 12:34:56 | , pt
1
i | Channel Direction Siot Typs SubSlot SAPI Tl |
Channel | Channel \Sig1 Dnlink 31 64K - ALL ALL] ‘
SAP| |
Select ‘
SAPI | Message [ 0x01 (08.58) DATA REQuest ! ‘
Select
Message
Edit
Message
TA. RXLEV: RXQUAL:
e - ‘ EXIT
GPIB Sid: 10 MHz | Results: Off Offsets ; Off

Figure 551 Deflne Search Key Screen

Menu Options

Select Channel

Select SAPI

Select Message

Edit Message

Accept

EXIT
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This button displays a drop down list from which the operaior
may select a channel. The list of channels depends on the
channel selection defined in the Select Channels / Mode
screen. Only those channels marked for display are included in
1he list.

This button displays a drop down list from which the operator
may select a SAPl. The list of SAPI values displayed
comprises all the possible values. This button is not available if
the SAPI in the channel specified is already defined. This
screen is only reached if the SAPI value defined in the channel
configuration is ALL, specifying all SAPIs to be logged.

This button displays a drop down list of messages from which
the operator may select a message. The list of messages
depends on the current channel selected.

This button displays a screen which can be used with the
nurnetic keypad to enter ihe Hex number of an 08.58 message
1o be used.

Accepls the entries made by the operator and returns to the
previous menu.

Cancels all operator entries, restores the previous values and
returns to the previous menu.
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Select Log File Screen

This screen 1s displayed when the Select Log option is selected in the Replay Log screen. [t allows the
operator to select a particular lag file for replaying. A memory card must be available in one of the slots.
The operator is warned if there is no memaory card present in either slot.

ft a log file has been created as part of he A-bis Protocol Analysis session it will be available as the
default log file. If no log file had been created in the current session and a log file is not selected, then
the default log filename will be ABISMON,LOG.

Following selection, the log file will be opened and the first page of data displayed. The data displayed
will be governed by the currenl settings for the filters.

Memory Card A-bls Protocol Analysis @ Select Log File 12 FEB 1996 12:34:56
B——-ﬂ——l e —a R e el - | Accapt
| Salsct Log Fils to Read
o List
File Name [ ABISMON _|LOG Files
Diractory | B2\
List
. Directories
Description | |
TA:  RXLEV: RXQUAL:
GPIB: Std: 10MHz Resutts: Off  Offsets : Off 2]
Figure 5.52 Select Log Flle Screen
Menu Options
Memory Card Displays the current active memory card slot. Pressing this
button toggles between A: drive and B: drive.
Accept Accepts the entries made by the operator and returns to the
previous menu.
List Files This bution displays a drop down list of all files with the

extension .LOG in the currently selected directory, allowing the
operator to select a log file for use.

List Directories This butlon displays a drop down list of all the directories one
level above and cne level below the current directory level,
allowing the operator to select another directory.

Cancel Cancels all operator entries, resiores the previous values and
returns to the previous menu.
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This menu screen is displayed when the Special Functions option is selected at the Main Menu.

Menu Options

Option Button

Signal Generator

Power Meter

Exir
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Special Functions 14 JUN 1997 14:12:44
 Signal
- Generator
Power Matar
TA.: - | AXLEV: | mxauaL
p— - i i ‘ | BXIT
GPIB: 20 Sid: 10 MHz . Resulls: Off | Offsets: On
Figure 5.53 Speclal Functlons Screen

Function
Displays the Signal Generator Mode screen for controlling
Signal Generator mode. Use this for generating structured
GSM signals and other signals as required. No signal
monitoring facilities are provided in this mode.

Displays the Power Meter screen for controlling Power Meter
mode. Use this for monitoring ihe downiink power from a BTS.

Operating this button retums the display to the Main Menu.
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Signal Generator Menu

Signal Generator mode allows the 6113 to act as a signal generator instrument that can transmit a variety
of GSM structured signals and other signals from the RF OUT connector on the front panel (refer to
Section 3 for connections). The signals can be changed while the signal generator is running. There are
no special setting up procedures other than those required by the user.

Additional information is given in Section 4 under the heading Special Functions.

From lhe Main Menu, select Special Functions / Signal Generator. The following screen is displayed.

Set up the signal parameters as required and then press Hun Test 1o start the signal. Additional
summary screens are then available to change the signal parameters while the signal generator is

runhing.
Edit Test : Signal Generator 31 0CT 1996 12:42:48 Aun
Parameter o - ' i ' Toest
i Tom I
; Valua Default | I:Dj
| bt v R ! [
il b 38 i 90 ! |
Frequency Ofisel 0 0 | Hz
Cancel Quiput Level -20.0 -20.0 { dBm
All Signal Format Ooff i Of I i
Pulsing | off | Of | Il 5
Training Sequence 0 ‘ 0 i JI
- | I
Al Range : 0 to 124, 575 o 1023 :
| —
TA: RXLEV: AXQUAL:
EXIT
GPIB: 20 . 5td: 10 MHz Results; Off OﬂEelE On
Figure 554 Signal Generator Screen
Menu Options
Option Button Function
Edit Parameter Pressing this button aliows the selected parameter to be edited

using the spinwheel. The bufton legend changes to Accept and
pressing this accepts the entered value (if it is wilhin the
allowed range).

Cancel All Discards all the changes made 1o the setl of paramelers
displayed and restores the previous values.

Reset All Sets all ihe parameters displayed to their default values.

5-78 6113/E(2) August 97
A7173

www.valuetronics.com



Run Test

EXIT

Notes:
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Accepts all the changes made to the set of parameters
displayed and sets up the new values in the Test Set, then
starts the signal generator. The display then changes to the
Summary screens which can be used to change the signal
parameters while the signal generator is running.

Increments the value of the currently selected parameter.

Moves the current parameter selection up one item, accepting
any changes made lo previous parameter,

Moves the current parameter selection down one item,
accepting any changes made to previous parameter.

Decrements the value of the currently selected parameter.

Accepts all the changes made to the set of parameters
displayed and then returns to the Special Funclions Menu.

(1)  The screen always starts with the spinwheel in 'Parameler Select' mode.

(2)  The range for the currently selected parameter is displayed on the bottom line of the

table.

(3) The spinwheel may be used to scroll up and down the parameter list.

(4) In this screen, the +/- softkeys cannot edil the value of the selected parameter
beyond the maximum or minimum values.

(5)  With a numeric or toggle parameler selecied, pressing numeric keys on the keyboard
selects the Numeric Parameter Edit screen. (Note that in this screen, only the
numeric keys can be used to change the value of the parameter),
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Power Meter Menu

This screen is displayed when the Power Meter oplion is selected at the Special Functions Menu.

In this mode the Test Set can operate as an independent power meter instrumeni. !{ can be used fo
scan a selected downlink frequency band (GSM 900, DCS 1800 or PCS 1900) to find the signal wilh
maximum power, or it can monitor a single frequency within a selected band.

Note: In the BTS Information Menu, set the required radio system (only) of the BTS of interest. This
will determine the scan frequency range.
Scan Type Powar Metar 14 JUN 1997 14:12:44 | ARFCN
IMAX POWER] |~ " 50
BTS Tx Power 0 50 | -742  dBm
s [FowD
Nearest ARFCN i___.
Re-Scan
TA:  RXEV: . RXQUAL:
= "o — EXIT
GPIB: 20 Sld: 10 MHz * Rasulls: Off Cfisats : On

Menu Options
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Option Button

Scan Type

Re-Scan

ABRFCN

EXIT
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Figure 5.55 Power Meter Screen

Function

Toggles between MAX POWER and NO SCAN. MAX POWER
will search the selected radio band (GSM 900, DCS 1800 or
PCS 1900 as selected in the BTS Information Menu) for the
maximum power signal. NO SCAN will monitor the channei set
in the ARFCN button. In each case the ihe nearest ARFCN
number and the monitored power are displayed on the screen.

Restars ihe scan process. This should always be used after
setting the Scan Type option.

If a known channel is to be monitored, set the number in this
button and then select NO SCAN at the Scan Type button.

Operating this button returns the display to the Special
Functions screen.
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A-bis CONTROLLED TESTS MENU

CAUTION: It the Test Set has previously been used for Live Tests the A-bis connections will
be at high Impedance, and the following warning will be dispiayed. Ensure that
the 6113 Is disconnected from the operational BTS before continuing, otherwise
the operational Iink may be disrupted.

WARNING

This operation will cause the
A-bis connectors to revert to low impedance

Where connection is to a live syslem
disconnect A-bis cables before continuing.

The Select Test screen is displayed when A-bis Controlled Tests option is selected at the Main Menu,
The screen is used to select a particular test. First select Functional Tests, Transmilter Tesls,

Receiver Tests or Multimode.

If Multimode is selected, then refer to the heading MULTIMODE MENU later in this Section for a
separate description of Multimode facilities.

If Functional Tests, Transmitier Tesis or Receiver Tests is selecied then use the up/down arrows or the
spinwheel! to select a test from the scrolling list presented. The following diagram illustrates the Receiver
Tests menu, and the RACH Test being selected from it.

Select Test Screen

Edit A-bis Conlrolied Tests 14 JUN 1997 14:12:44 | Run
Parameters L R e e - Test
Functionat
Tesls
Receiver BER
G - Absolute Sensitivity Transmitier
“ i eafs
| RAGHTest i
! Rx Level
@ . Bx Quality
Muitimode
TA.: | Axeev: | RXQUAL: o
GPIB: 20 Sid: 10 MHz ' Results: Off Offsets : On 2.8
Figure 5.56 Select Test Screen
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Menu Options
Option Button Function

Edit Paramelers Accepts the current test selection and switches lo lhe Test
Parameter Edit Screen.

7 Mave the current selection up one item.
'y Move the current selection down one item.
Run Test Accepts the current tesl selection and runs the lest without

displaying the Test Parameter Edit screen.

Functional Tests Displays a scrolling list of Functional Tests.

Transmitter Tests Displays a scrolling list of Transmitter Tests.

Receiver Tests Displays a scrolling list of Receiver Tests.

Muiltimode Displays the Multimode screen (refer to the heading

MULTIMODE MENU later in this Section).

EXIT Returns to the Main Menu.
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Functional Tests Available
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Test Results Information
Configure BTS Pass / Fail
Reset BTS Pass / Fail

Transmitter Tests Available

Test Results Information
Cell Control Channel Generation [Pass/ Fail
Transmitter Test Pass / Fail

Phase Error, graph
Frequency Error
BTS Power

Power Profile, graph
Modulation Spectrum, graph

Transmitter BER

Pass/Fail, Samples/Events/Ratio for FER, Class Ib and Class Il

Static Power Control

Pass/Fail
Expected Power, Measured Power, Step Error, Cumulative Error

Downlink Power Control

Pass/Fail
Step Value, Step Erreor, Cumulative Error

Receiver Tests Available

Test

Results Information

Receiver BER

Pass/Fail, Samples/Events/Ratio for FER, Class Ib and Class |l

Absolute Sensitivily

Sensitivity threshold

RACH Test

Successful/failed RACHSs, reasons

Rx Level

Pass/Fail, expected Rx level,
nominal/minimum/maximum/mean Rx levels

Rx Quality

Test Complete/Fail, expected/minimum/maximum Rx levels, Rx
Quality values, Class Il BER

Note: Additional manufacturer-specific tests are available for certain BTS types. See Section 7
Manufacturer-Specific Information.

Multimode Tests Available

Test

Results Informatlon

Multimode

Pass/Fail, Samples/Events/Ratio for FER, Class Ib and Class Il
Phase Error (graph), Frequency Error, BTS Power, Power Profile
(graph), and Modulation Spectrum {graph).

Refer to the heading MULTIMODE MENLU later in this Section.
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OPERATING INSTRUCTIONS -

Test Parameter Select Screen

USER INTERFACE

The Test Parameter Selecl screen is displayed when the Edit Parameters button on the Test Select
screen is pressed. Note that the name of the test is displayed al the top of the screen.

From this screen the selected test can be run, with the parameters as set, by pressing the Run Test

button.

To change the parameters before running the test, use the up/down arrows or the spinwheel to select a
parameler and lhen press the Edil Parameter button; the Parameter Edit screen is then displayed.

Edlt Tesl: RACH Tesi 7 DEC 1995 12:42:48 Run
Parameter C E TR e | Test
Parameter Value Detault ' [Ej
| [ channel Number . 0 | s | ;
- e Eoin o RS Max L ‘
Cancal 8BTS Rx Signal Level -104.0 1040  dBm |
Al Number of RACHs L 10 10 i ‘ ; ﬁ
RACH Delay b 4 | I i
Timing Error 3 i 8 b ||
Reset ' i | ] @
Al Allowed List : 6, 5, 4, 3, 2, 1, Max }
| -
TA.: RXLEV: BXQUAL:
IR s o Bt N EXIT
GPIB: 20 Std: 10 MHz Results: Oft Cfisets : On

Figure 5.57 Test Parameter Select Screen

Menu Options
Option Button

Edit Parameter

Cancel Alf

Reset Alf

Run Test
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Function

For toggle or numeric parameters this button displays the
Parameter Edit screen; for text parameters it displays a text edit
screen for editing the parameter lype (described under FILE
MANAGER MENU).

Discards all the changes made to the set of paramelers
displayed and restores the previous values.

Sets all the parameters displayed to their default values.

Accepts all the changes made to the set of parameters
displayed and sets up the new values in the Test Set, then runs
the test.

Increments the value of the currently selected parameter, or for
text parameters it displays a texl edit screen for editing the
parameter type {described under FILE MANAGER MENU).
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7 Moves the current parameter selection up cne item, accepting
any changes made to previous parameter.

& Moves the current parameter seleclion down one iem,
accepting any changes made lo previous parameter.

- Decrements the value of the currently selected parameter, or
for text paramelers it displays a texi edit screen for editing the
parameter type (described under FILE MANAGER MENU).

EXIT Accepts all the changes made to the set of parameters
displayed and then returns 1o the Singie Tests Menu.

Notes:

M
2

{3)
4)

(%)

The screen always starts with the spinwheel in 'Parameter Select' mode.

The range for the currently selected parameter is displayed on the bottomn line of the
table.

The spinwheel may be used to scroll up and down the parameter list.

Pressing numetric keys on the keyboard selects:

-- Numeric Parameter Edit screen with a numeric or toggle parameter selected.
(Note that in this screen, only the numeric keys can then be used to change

the value of the parameter.

In this screen, the +/- softkeys cannct edit the value of the selected parameter
beyond the maximum or minimum values.
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Parameter Edit Screen

This screen is displayed when the Edit Parameter button in the Test Parameter Select screen is pressed.
Use the spinwheel or the & and = buttons to change the displayed value of the parameter. Note that the
allowed values are stated in the parameter box, and lhe controls cannot increase or decrease the value

beyond the allowed range of values.

Alternatively, use the numeric keys on the front panel to edit the parameler (see Numeric Parameter Edit

screen).

When all the parameters are set as required, press the Accept bution. The display returns to the Test
Parameter Select screen from where the lest may be run. Alternatively, pressing the Run Test buiton
accepts the change o lhe parameter and then runs the test.

Test: RACH Test 7 DEC 1895 14:04:26 | Aun
Accapt S —_— = | Test
]
Parameter _Value Default } E\l}l
‘ Channel Number | 80 J 90 i | |
| T ) Mex ?
| |BTSRxSignallevel | -1040 | ~1040 dBm | |
Cancel Number of RACHs | 10 10
! RACH Delay -1 -1 [
: Timing Error ; 3 8 | bits ;
Resat : ‘ ] @
Paramater Allowed List : 6, 5, 4,3, 2, 1, Max |
—
TA.: RXLEV: AXQUAL:
jenE = SR e e e e i
GPIB: 20 Std: 10 MHz Results: Oft | Offsets : On

Figure 5.58 Parameter Edlt Screen

Menu Options
Option Button

Accept
Cancel

Reset Parameter

Run Test

5-86

www.valuetronics.com

Function

Accepls the changes made and returns to the Test Parameter
Select screen

Discards changes made to selected parameter and restores the
previous value.

Sets the parameter currenlly selected to default value.
Accepts all the changes made to the set of parameters
displayed and sets up the new values in the Test Set, then runs

the 1est.

Increments the value of the currently selected parameter.
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7 Moves the current parameter selection up one itemn, accepting
any changes made to previous parameter, and returns to the
Test Parameier Select screen.

& Moves the current parameter selection down one ilem,
accepting any changes made to previous parameter, and
relurns 1o the Test Parameter Select screen.

= Decrements the value of the currently selecied parameter.

EXIT Discards all the changes made to the set of parameters
displayed and then returns to the previous screen.

Notes:

(1) The spinwhee! may be used to increment or decrement the value of the selected
parameter.

(2) Pressing a numeric key on the keyboard will:

-- edit the parameter selected and dispiay the Numeric Parameter Edit screen.
or
-- display the the Texl Edil screen (described under FILE MANAGER MENU) if a
text
parameier is selected..

(3}  Inthis screen, ihe spinwheel or +/- softkeys cannot increment or decrement the value
of the selected parameter beyond its maximum or minimum values.

6113/E{2) August 97 5-87

A7173

www.valuetronics.com



Section 5

OPERATING INSTRUCTIONS - USER INTERFACE

Numeric Parameter Edit Screen

This screen is displayed if one of the numeric keys on lhe front panel is pressed to change the value of a
selected Test Parameter. Use the + and +/- keys on the front panel to correct any error and then use
the ENTER key on the front panel, or the Accept button on lhe screen, to enter the value. The display

then returns to the Test Parameter Select screen.

”Tes1: RACH §f:r15|twlty L 14 D_EC 1985 14‘12:44 | Accapt
T — ) ;
| Pammeter _ \Valwe Datault ]
‘ !“Ehannel Numbear 9 | 8o , !
‘[ ! BTS Oulput Power Level || 4 ] Max :
| BTS Rx Signal Lavel 1040 | -104.0 dBm |
. Number of RACHs 10 10 b
HACH Delay -1 -1 lab
i'l'lming Eror 3 3 ‘ bits 1‘
| == = |
' Allowed List:6,5,4,3,2, 1, Max i
TA:  RXLEW: RXQUAL: ————|
GPIB: 20 Std: 10 MHz Resutis: O Offsets : On Cancel

Flgure 5.59 Numeric Parameter Edit Screen

Menu Options
Option Button Functlon

Accepts the changes made and returns to the Test Parameter
Edit screen

Accept

Discards changes made to the selected parameter and restores
lhe previous value, then returns to the Test Parameter Select
screen.

Cancel

in this screen, only the numeric keys can be used to edit the parameter
value. The spinwheel and the « key can be used to move the cursor to
facilitate ediling.

Note:

(1)

If a parameter value is edited beyond its maximum or minimum value, an
error message is displayed and the parameter is returned to its previous
value, then the screen returns to the Test Parameter Select screen.

(2

6113/E(2) August 97
A7173

5-88

www.valuetronics.com



Section 5
OPERATING INSTRUCTIONS - USER INTERFACE

Single Test Execution Screens

When the Aun Test button is pressed at the Test Select screen, Test Parameler Select screen, or the
Test Parameter Edit screen, the test is started and the Single Tesl Execution Screens are used lo
present information to the user. The Test Information Screens are used to display information relating to
the progress of the test; the Test Results Screens are used to display tesl results. A Graph Screen is
available, where applicable, to provide graphical displays of measured Phase Error, Power Profile and
Modulation Specirum data.

Test Information Screen (Test Running)

Tast Running : Downlink Power Control

14 MAR 1997 14:12:44 | Siop/
Results = =

- T Edit
Test Slatus ] In Prograss J

14:25:26 Configuring Transmilier
14:25:26  Downlink A-bis idle speech frames enabled

Channel Number Timeslot 4
Tes! Sel Tx Level dBm  BTS Tx Level

TA.: | RXLEV: [ RXQUAL: ‘
e A T Abart |
GPIB ; 20 Sid: 10 MHz | Results: Off . Offsels : On ‘

Flgure 5.60 Typical Test informatlon Screen (Test Running)

Menu Options
Optlon Button Function
Switches 1o the Test Results screen. Note that the Test

Results screen is automatically displayed when the test is
completed.

Test Resulis

Stop /Edit Stops the test and displays the Test Parameter Edil screen to
aliow parameter editing before repeating the test. Nole that the
key legend will change to Edit Parameters when the test is
completed.

Abort
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Stops the test and displays the Test Results screen.
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Test Information Screen (Test Complete)

This screen provides a scrolling list of events that occurred during the test, and enables the operator to

edit the paramaters and repeat the test.

Test Running : Downfink Power Control 7 MAR 1997 16:21:47 | Edit
‘Results — ) i o ~ | Parametars
Test Status  FAIL - A-bis RSL link eslablish failed I
—— . ) I - Rapeat
14,25:26 Downlink A-bis idle speech framas anabled Test
114:25:26  Aclivaling A-bis RSL link lo SC ;
ﬁ | 14:25:27 Tesl complete ‘
Channel Number [__ 90 Timeslot 4]
Test Set Tx Level | -85.00 | dBm BTS Txlevel | --. | dBm
TA.: RXLEV: RXQUAL:
- S — —— e — — | ——— — RS a'T
GPIB: 20 Sid: 10 MHz Results: OH Offsals : On

Figure 5.61 Typlcal Test Information Screen (Test Complete)

Menu Options
Option Button

Test Results

Edit

EXIT

Notes:

(1)

Function
Switches to the Test Results screen. Note that the Test
Results screen is automatically displayed when the test is
completed.

Displays the Test Parameter Edit screen to allow parameter
editing before repeating the test.

Stops the iesl and displays the Single Tests menu.

The test starts with the display at the Test Information (Test Running) screen. When

the test completes with the Test Set having taken some valid measurements, the
MMI switches to the appropriate Test Results screen. From the results screen the
Test Information (Test Complete) screen may be viewed by pressing the Test
Information button on the Tesl Results screen..

(2)
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The spinwheel and the up/down arrows will scroll the list of events if it extends
beyond the viewing area.
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Test Results Screen - Results Area Format

The following test results screens are shown as typical examples of the information and types of format
that are displayed.

Results Area - BER

Test Running : Receiver BER 7 DEC 1995 16:50:12 Edit
Information s TR ey ot Parameters
Tast Slatus | FAIL - Measured valuss exceed limits |
Repeat
Measurement Samples Events Ratio Test
FER 0] Cia76 ] %
Class Ib | EEET 343 ) %
Class Il [ 110 | | 1167 1 | +0.67 | %
Channel Number | 90 Timeslot 4
Test Sel Tx Level | -85.0 | dBm BTS Tx Leval — dBm
TA.: . RXLEV: | RXQUAL: B
GPIB: 20 J Sid: 10 MHz TRasults:Off [ Oftsets : On

Figure 5.62 Results Area - BER

Results Area - Static Power Conirol

Test Running : Static Power Control 7 MAR 1997 08:29:37 Edit
Infommn e e —_ e — ] Para[]'ﬁte]"s
Test Status | FAIL : Measured Values Exceed Test Limits |
3
Expected Measured Stap Cumtuiative Te:taat
Step dBm dBm EvordB  EmordB Status
1 +44.00 +44.35 +0.35 +0.35 PASS
2 +42.35 +43.80 +1.45 +1.45 FAIL
3 +40,35 +41.54 +1.19 +1.19 PASS
4 +30.35 +39.31 +0.86 +0.96 PASS
5 +36.35 +37.04 +0.69 +0.69 PASS
57 ] +34.35 +34.86 +0.51 +0.51 PASS
Channel Number Timeslot 4 |
Test Sel Tx Level dBm  BTSTxlevel [__MAXI
TA.: | RXLEV: | RXQUAL:
GPIB : 20 i Std: 10 MHz ' Resulls: Off Offsels : On
Figure 5.63 Resuits Area - Static Power Control
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Results Area - Rx Absolute Sensitivity

Tast Running : Absolule Sensitivity 8 DEC 1995 08:30:12 Edi
Informaltion o - T = = 7| Parameters
Test Status | FAIL : A-bis link to BCF lailed |
Rapeal
Test
Sansilivity dBm
Channel Number I} Timeslot =
Tesl Set Tx Level |-104.0 | dBm BTS Tx Level -
T.A. RXLEV: AXQUAL:
: e e SRR -| BXIT
GPIB : 20 Std: 10 MHz Results: Off Offsets : On
Figure 5.64 Results Area - Rx Absolute Sensltivity
Results Area - RACH
- 1 1
Tast Running : RACH 8 DEC 1995 08:32:26 |Edit
Information o T T T 77" 7| Pammeters
Tes! Status | Fall : A-bls link eslablish to OMU failed ]
‘Rapaal
Successiul RACHs Failed RACHs Teat
Fallures due 1o:
Invalid Ax acess request l:l
Bad timing advance value -
Channel request message missing o
Channal Number 80 Timeslot i
Tesl Sat Tx Level -104.0 | dBm BTS Tx Levsl -
T.A.: " RXLEV: RXQUAL:
: EXIT
GPIB: 20 Std: 10 MHz  Resuits: Ot Offsels : On
Figure 5.65 Results Area - RACH
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Results Area - Rx Quality

Test Test : RX quality 8 DEC 1995 08:52:59 | Edit
Information T Parameters
Test Stalus | FAIL - Test Aborted |
Level RX Lev RAX Lev RX Quality Class I e
dBm Mn Max 0 1 2 3 4 5 6 7 BER % 1B
T Ti | ] |
L0010 |11l 616404 lo 00 |0 |00
| 101 8 0 4|20 412 [0 0|0 |0 0.02
o2 || 7 8 ‘ 3|'5ji0|2 |0 0|0 |0 ;018
p-103 167 011 /10010 |89 {00 |0 |, 034
104 | |4 | 6 |o|1]6|6iala|o|o ! lo7s |
@ 05 | 2|5 |o|ojo o7 |zm|0 oJ‘[1.23|
Channal number Timeslol 4
Tast Set Tx Level dBm  BTSTxleval [ MAX]
TA.: RXLEV: | mxquae
e o - 2T
GPIB: 20 | std: 10 MHz | Results: Off 7 Offsets : On

Figure 5.66 Results Area - Rx Quallty
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Transmitter Test Results Screen

Toest Aunning : Transmitter Test 14 DEC 1995 14:12:44 | Edit
Information Il V= - |Peramsts
Tesi Slatus | FAIL - Measured Values Exceed Tasl Limils — _]
Phase —ee — T ————-——— | Repaat
Error Measurement  Minimum Maximum Mean | | Tast
Froquency Error |_12.840 |Hz | 24018 JHz | 18795 lHz |
AMS Phase Emor | 3236 |Deg | 3514 |Deg | 3.385 |Deg
Power i
Peak Phase Error [ 9.844 ! D 13.359 | !
Prof Py L D O )
| _Requested Measured Error i
Moduilabion ‘ BTS Power [2__|1§§J dBm ;| 376 |dBm [ -14 [dBm
Spactrum - i = p——— '
Power Profile FAIL Modulation Spsectrum |
Channel Number 90 | Timesliot [ 4
Tes! Set TxLevel [-85.00 |dBm  BTSTxLevel [ — |
TA: | RXLEV: AXQUAL: |
G A S| BT
GPFIB: 20 I Sid: 10 MHz Results: OH Offsets : On
Flgure 5.67 Transmitier Test Resuits Screen

Menu Options
Option Button
Test Information
Phase Error
Power Profile
Modulation Spectrum

Edit Paramelers

Repeat Test

EXIT

Function
Switches to Test Information screen.
Displays the Phase Error graph screen.
Displays the Power Profile graph screen.
Displays the Modulation Spectrum graph scren.

Switches to the Test Parameter Select screen. (This button is
Stop / Edit option while the test is running).

Repeats the test with the current test parameters.

Returns to the Single Tests menu.

Note: When any of Phase Error, Power Profile or Modulation Spectrum buttons is selected,
that button becomes Test Aesults option in the related graph screen; operalion of the
Test Resulls button in that graph screen then returns the display to this screen.
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Results Graph Screens

The graph screen is used io display graphs of measured Phase Error, Power Profile and Modulation
Spectrum data. The softkeys allow the user to zoom in on various areas of the graph as well as
displaying the whole graph.

Phase Error Graph Screen

Tesi Test : Transmitter Tesl 8 DEC 1995 10:39:44 | Stop/
Information o e - = s e e e L [N Edit

Slaius [ FAIL - Measured valuas exceed last limits |
Phase 30 i Repaat
Error 20000 D T e Test
Power Full
Profile Scraan

P o T T T T
Test Vartical
Resulls -30
+30:-30 l
0 20 40 60 80 100 120 140 206
Bits

Freg. Em[_ |Hz RMSPHEn _ |Deg PeakPhEm[____ |Deg

TA.: | mxEv: RXQUAL:

GPIB: 20 | Sid: 10MHz | Resufts: Of | Offsels: On =

Figure 5.68 Typical Phase Error Graph Screen

Menu Options

Optlon Button

Test Informalion
Test Results

Power Profile
Modulation Spectrum

Stop / Edit

Repeat Test

Full Screen

Vertical

EXIT

Function
Switches to the Test Information screen,
Switches to the Test Results screen.
Swilches to the Power Profile graph screen.
Swilches to the Modulation Spectrum screen.

Slops the test and/or switches back to the Parameter Edit
screen to allow parameter editing before repeating the test.

Repeats the test with the current test parameters.

This option uses the whole screen to display the current graph,
with no space reserved for the stalus bar or softkeys. Any key
press returns to this screen.

Toggles the horizontal scaling between -30:+30 Deg and
-10:+10 Deg

Returns to the Single Tests Menu.

Note: The 'Rapeaf Test oplion is only present when the test is complete.
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Power Profile Graph Screen

Test
Information

Phase
Error

Test
Results

Modulation
Spscirum

Running : Transmittar Test 8 DEC 1895 10:10:19 |Stop/
| = T R
Test Status | FAIL - Measured values exceed test limils |
i0 Repeat
0 i e = e —— T — e R . Tast
b
|
g -20 | Full
B .30 I Screan
40 ‘ |
S0l A Horizontal
-60; q\ | =10:+155 |
I
=70
0 20 40 B0 BO 100 120 Voriical
Bits 70:+10 |dB
TA.: AXLEV: RXQUAL:
o - - EXIT
GPIB : 20 Sid: 10 MHz Resulls: Off 1 Ofisets: On |

Figure 5.69 Typical Power Proflle Graph Screen

Menu Options

Optlon Button

Test Information
Phase Error

Test Results
Modulation Spectrum

Stop / Edit

Repeat Test

Full Screen

Horizontal

Vertical

EXIT

Functlon
Switches fo the Test Information screen.
Switches to Phase Error graph screen.
Switches to the Test Results screen.
Switches to Modulation Spectrum graph screen.

Stops the test (if it is running) and displays the Test Parameter
Select screen.

Runs the lest again (with any new parameter valves entered).
This oplion uses the whole screen to display the current graph,
with no space reserved for the status bar or softkeys. Pressing
any button then returns the display to this screen.

This option allows the user to toggle the horizontal scaling
befween -10:+10 bits, -10;155 bits, 135:155 hits.

This option allows the user to toggle the vertical scaling

between . -70:+10 dB and -5:+5dB

Returns to the Single Tests menu.

Note: The 'Repeat Test option is only present when the test is complete.
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Modulation Spectrum Graph Screen

Test Tes! : Transmitler Tesl 14 DEC 1995 14:12:44 | Stop/
Information = T S Edit
Stalus | FAIL - Measured values axﬂd test fimits
Phase 10 Repest
Emor 0 Tesl
10 F -
Pawer 20 | - Full
dB
Profile @ |- Screen
40
Test Hortzontal
-50
Resutis {500 xHz
-60
““500 400 -300 200 -100
TA.: RXLEV: ‘ RXQUAL;
GPIB ; 20 Sld: 10 MHz " Resuits: Off | Ofisets : On Bt

Flgure 5.70 Typlcal Modulation Spectrum Graph Screen

Menu Options
Optlon Button
Test information
Phase Error
Power Profile
Test Results

Stop / Edit

Repeat Tast

Full Screen

Horizontal
EXIT

Note:
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Function
Switches to the Test Informalion screen.
Switch to Phase Error graph Screen.
Swiich io Power Profile graph screen.
Swiiches to the Test Results screen.

Stops the test and/or switches back to the Parameter Edit
screen to allow parameter editing before repeating the test.

Repeais the test with the current test parameters.
This option uses the whole screen to display the current graph,
with no space reserved for the status bar or sofikeys. Any key

press returns to this screen.

Togles the horizental scaling between -500 : +500 and
-200 ; +200.

Returns to the Single Tests Menu.

The 'Repeat Test' option is only present when the test is complete.
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MULTIMODE MENU

When Multimode option is selecled at the A-bis Controlied Tests screen, the Parameter Select and the
Parameter Edit screens can be used in a similar manner to those for Single Tests (described earlier in
this Section). Multimode is run by seiecting the Run Tesf option at either of ihese screens.

Multimode Summary Results Screen

The Multimode Summary results screen is displayed when Aun Test is selecled at the Parameter Select
screen or the Parameter Edit screen to slart the test. This screen displays a summary of the Multimode
test results, and these are updated in real lime as lhe tesl progresses. The buttons on ihe right of the
screen enable two parameters 1o be changed while the tesl is running, as shown below. (Note that more
parameters can be changed from the Multimode : Summary Results More screen).

Tesl Multimode : Summary 5 DEC 1895 14:17:52 |Channel No.
Inhformation Tttt ot o T T T T 50
RX Class | BER 0 | I | %
F Y
BER b2
TX Class | BER 0 | e [ | o
P < - -
BTS TX Power 41 [ : 56 | | dBm
Phase - =
w
Error RMS Phass Error 0 | 10 | ' Deg
Y
b 4
Power Feak Phase Error 0 |30 Dag
Profile *
- .
Frequency Error -200 | | 200 | Hz
-
Modulallon ) - 1
Specirum Power Profite E Modulation Specium ot : Moro
TA.: \ FAXLEV: AXQUAL.
" T Aborl
GPIB: 20 Std: 10 MHz | Results: Oft Offsets : On

Figure 5.71 Multimode Summary Results Screen

Menu Options
Optlon Button
Test information
BER
Phase Error
Power Profile
Moduiation Spectrum
Ax Level

BTS Power
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Functlon
Switches to lhe Test Information screen.
Swiltches to the BER Resulis screen.
Switches to the Phase/Frequency Error Results screen.
Switches to the Power Profile Results screen.
Switches to the Modulation Spectrum Resuits screen.
Edits the BTS Rx Signal Leve! parameter.

Edils the BTS Output Power Level parameter,
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More Switches to the Muitimede : Summary More screen where more
parameters can be changed in real time.

Abort / EXIT While the test is running, the legend on this bulion is Abort;
pressing it causes the test to abori and the display to change to
the Test Information screen. When the iest completes, or
aborts, the legend changes to EXIT, pressing it returns the
display to the Main Menu.

Notes:

(1)

(2)

(3)

(4)

When a measured vaiue exceeds the defined test limits the gauge bar changes from
light to dark and the value given after the bar graph is 'highlighted’".

When the test limits define a range of values between non-zero maximum and
minimum values, two error markers are shown, each halfway between the centreline
and the boundaries.

Selecting one of the 'edit'’ buttons on the right of the screen causes it to be
highlighted. The user can then modify the parameter either by typing a value or
using the spinwheel. Error checking is as in the Edit Parameter screen.

Selecting one of the additional-information buttons on the left of the screen displays
an additional information screen for the selected type of result (i.e. BER, Phase
Error, Power Profile and Modulation Spectrum). Note that the full range of 'edit’
buttons for changing parameters is still availabls in these additional screens.
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Multimode Summary Results More Screen

The Multimode

Summary More screen is displayed when More ...

is selected at the Multlimede :

Summary Results screen. This screen also displays the results in real time as the test progresses, and
enables more parameters to be changed in real time. The buttons on the right of the screen enable three
more parameters to be changed while the test is running:

Test Pattern
Frequency Offset
Timing Advance

Multimede : Summary 5 DEC 1995 14:17:52 Burst No.
Limits : -

AX Class Il BER O | 14 %

FY
h 4
TX Ciass | BER 0 ° i I Cog
r - -
BTS TXP 41 | ‘ 56 |
s S O I ' JoBm | e Otisel
AMS Phase Error 0 [ .; 110 , Dag I_O__——I Hz
v -
Peak Phase Ermor 0 | |30 | | Deg Timing Adyv.
Y
) [0 T
Fraquency Error 200 | ' } 200 Hz
F
Powar Profile E Madulakion Spacium 20 Mora ...
TA : RAXLEV RXQUAL:
o . Bt e —| Abort
GPIB: 20 Sid: 10 MHz Resulis: Of Ofisets : On

Figure 5.72 Multimode Summary Results More Screen

Menu Options
Option Button
Limits
Test Patfern
Freq. Offset
Timing Adv.
More

Abort / EXIT

Function

Displays a form 1o show the test limits for the measured data.
Edits the Test Pattern parameter.

Edits the Frequency Offsel parameter.

Edits the Timing Advance parameter.

Switches back to the Multimode Summary screen.

While the test is running, the legend on this button is Abort,
pressing it causes the iest to abort and the display to change o
the Test Information screen. When the test completes, or
aborts, the legend changes to EXIT, pressing it returns the
display to ihe Main Menu.

Note: Selecting one of the 'edit' keys on the right of the screen causes it to be highlighted. The
user can then maodify the parameter either by typing a value or using the spinwheel. Error
checking is as in the Edit Parameter screens.
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This screen is displayed when Test Information option is selected at the Multimode Summary Results
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screen.

Multimode ; i 23 JAN 18986 12:34:56 b

Summary | uMimode ‘Testlnformation _ 12:34:56 :9-33""“ No
Test Status | Test In Progress l Ax Level

BER ‘ 14:53:30 Downlink A-bis idle speech irames snabled i E@ dBm
j 14:53:47 Locking to Cell Conirol Channel
| 14:53:48 Synchronised o Cell Control Channel

Phase i 14:53:48 Checking System Information Messages Timaslot

Error i 14:53:50 System Information Messages Correcl i E
' 14:53:56 Downlink A-bis {rame type is now Speach
| 14:53:59 Establishing RF Link

Power ' 14:53:59 RF Link Eslablished

Protile i 14:54:01 Starting Test
|
i

Modulation Channe! Number [ 90 ! Timeslot | 4

Spectrum Test Set TxLevel | -104.0 |dBm  BTS Tx Level e
TA. ‘ RXLEV: 10 (-101:-100 dBm) | RXQUAL: 2 (0.4 : 0.8 %}
GPIB: \ Std: 10 MHz| Results: Off | Offsets : Off

Figure 5.73 Muitimode Test Information Screen
Note: (1) Apart from the Summary option, the bufton facilities on this screen are identical to the

(2

Multimode Summary Results screen.

When the "Starting Test" message is displayed and the test starts, the display changes

automnatically to the Mullimode Summary Results screen.
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Multimode BER Results Screen

This screen is displayed when the BER additional information button is selected at lhe Multimode :
Summary Resulls screen. The results displayed are updated in real time. (Note that the same range of
‘edit' buttons for changing parameters in real time is still available from the right of lhe screen).

Tast MultiMode : BER 4 DEC 1995 12:36:44 [ GhannslNo.
Information . e S
Minimum Maximum Mean Ax Level
Summary RXFEAl  --- % [ --- |% - % | - % (850 ] dém
AXClass bBER! --- 1% [ ---]% [ -.- |% -] %
c | o ) . % - o,
Phase AX Class Il BER | % | l % | | % | | % | Timesiot
Ervor wrer e o e [ % g% A
TXClassbBER . -~ % _ ---]% [ - 1% [__-—-—- 1%
Power TX Class Il BER e % e e U e ey [T 2-- e | BTS Power
Profile [ MAX
Modulation
Spectrum More
TA RXLEV  RXQUAL
T . I T T ) - Abort
GPIB: 20 Std: 10 MMz Resulls: OH Offsels ; On

Figure 5.74 Multimode BER Results Screen

Menu Options
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Optlon Button
Test Information
Summary
Phase Error

Power Profile

Modulation Spectrum

Rx Level

BTS Power

More

Abort/ EXIT

www.valuetronics.com

Functlon
Switches to the Test Information screen.
Switches back to the Multimode : Summary Resulls screen.
Swilches to the Phase Error additional information screen.
Switches to the Power Profile additional information screen.

Switches to the Modulation Spectrum additional information
screen.

Edits the BTS Rx Signal Level parameter.

Edits the BTS Outpul Power Level parameter.

Switches to the Muliimode : BER Results More screen.

While the test is running, the legend on this button is Aborf;
pressing it causes the test to abort and the display 1o change to
the Test Information screen., When ihe lest completes, or

aborts, the legend changes to EXIT, pressing it returns the
display to ihe Main Menu.
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Notes:

{1)  When a measured value exceeds the defined test limits, the value given is
‘highiighted'.

(2)  All values given in the Samples column are cumulative.
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Multimode BER Results More Screen

This screen is displayed when the More... additional information button is selected at the Multimode :
Summary Results screen. The results displayed are updated in real time. (Note that the same range of
*edit' buttons for changing parameters in real time is still available from the right of the screen).

Limits MultiMode ; BER 4 DEC 1995 19:36:44 Burst Number
Current Mimmum Mavamum Maan o e
T ._.j % f - -‘- @, . o . o BT
RXFER. ---'% ey % | % ] R
j— —— | |
RX Class |b BER _—% m coaflcn | _.__j'% -l r
AXClassIBER [ --- . % | - Jey [ - % [ --- . % | FreqOfiset
™XFER[ -~ 1% [_---'% - % [ - % 0 | Hz
TX Class Ib BER el e % | % | %
. . Timing Adv.
TXClassIBER | -~ % & ==« Jog [ oo leg [ oo o Co_ Jone
Claar
Min / Max 1T 058
TA RXLEV: RXQUAL:
e - i o e e = e Abort
GPIB: 20 Sid: 10 MHz Resulls: OF Offsats : On

Figure 5.75 Multimode BER Results More Screen

Menu Options

Option Button

Function

Displays the Multimode test limits being applied (these values

Lirnits
are preset and cannot be changed).
Clear Min / Max Resets the Minimum and Maximum values to zero.
Test Patiern Edits the Test Pattern parameter.
Freq. Offset Edits the Frequency Cffsel parameter.
Timing Adv. Edits the Timing Advance parameter.
More Switches to the Multimode : BER Results screen.
Abort / EXIT

Note: (1)

highlighted.
(2)
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While the test is running, lhe legend on this button is Abort,
pressing it causes the test to abort and the display to change to
the Test Information screen. When the test compietes, or
aborts, the legend changes to EXIT; pressing it returns the
display to the Main Menu.

When a measured value exceeds the defined tfest limits, the value given is

All values given in the Samples column are cumulative.
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Multimode : Phase/Frequency Error Results Screen

This screen is displayed when the Phase Error. additional information button is selected al the Multimode
: Summary Results screen. The results displayed are updated in real time. (Note that the same range of
‘edit' buttons for changing parameters in real time is still available from the right of the screen).

Test MultiMode : Phase Error 1JAN 1995  12:00 | Channel No.
Informnation |7 &%
30
Gl | R Ak R Lavel
BER 0 ANAA AN AN e dem
e O V : -’\l AT WS T A Ay
gm0 i Y . SRS
20 |- - “Timeslot
Summary
30 |-
o 20 40 B0 80 100 120 140
Bils =W
.PW Minimum Maximum Mean 2
RMS Phase Emor | 2532  |Deg | 3697 |Deg [ 2880 |Deg L=
Peak Phase Emor | 6.991  |Deg | 10.827 | Deg 8.088 Deg
Spactrum Frequency Emor [-26.144  |Hz . 12654 |Hz Hz WMore...
TA.: : RXLEV: J RAXQUAL:
= Lo e
GPIB: 20 ‘ Std: 10 MHz | Results: Off | Offsels: On Abort

Flgure 5.76 Multimode Phase/Frequency Error Results Screen

Menu Options

Option Button

Test Information
BER

Summary

Power Profile
Modulation Spectrum
Ax Leve!

B8BTS Power

More

Abort / EXIT

Note:
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Functlon

Switches to the Test Informaiion screen.

Switches to the Multimode : BER results screen.

Returns to the Multimode : Summary results screen.

Switches to the Multimode Power Profile results screen.
Switches to the Multimode Modulation Spectrum resulis screen.
Edits the BTS Rx Signal Level parameter.

Edits the BTS Output Power Level parameter.

Swiiches to the Multimode : Phase/Frequency Error results
More screen

While the test is running, the legend on this bution is Abort;
pressing it causes 1he lesi to abort and the display to change to
the Test Information screen. When the test completes, or
aborts, the legend changes to EXIT, pressing it returns the
display to the Main Menu.

When a measured value exceeds the defined test limits, the value given is 'highlighted'.
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Multimode : Phase/Frequency Error Results More Screen

This screen is displayed when the More... additional information button is selected at the Mullimode :
Phase/Frequency Error Results screen. The same results are displayed and updated in real time.
However, addilional controls are provided to change the scale of the graph displayed. (Note that the
same range of 'edil' buttons for changing parameters in real time is still available from the right of the

screen),
u MulliMode : Phase Error 6 DEC 1995 18:09:47 | Burst Numbar
- - - An
30 — — o e 00
20
Full . Tesl Patlemn
. — ’
Screan D "k Ay, 2 N (T S S B o T
¢ oV \ON A A
g -0 . §
-20 Freq Offset
30 (o 1w
0 20 40 60 B8O 100 120 140 R
Vartical - s Tining Atv: .
o Minimum ‘Maxlmum Mean g ﬂmﬂi
RMS Phase Eror | 2532 |Deg . 3.697 |Deg | 2.880 _ |Deg T
Peak Phasa Error | 6.191 |Deg | 10827 |Deg [ 8.068 | Deg
T FroqunoyEror 2744 e zesd I [mem Jw  |M0
TA RXLEV: AXQUAL:
e A I - Abart
GPIB: 20 Std: 10 MHz Resulls: O Offsets : On

Figure 5.77 Multimode Phase/Frequency Error Results Screen

Menu Options
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Optlon Button

Limits

Fult Screen

Vertical

Clear Min / Max
Test Pattern
Freq. Offset
Timing Adyv.

More

www.valuetronics.com

Function

Displays the Multimode test limits being applied (these values
are preset and cannot be changed).

Enlarges the graph display 1o occupy the full screen. Pressing
any button then restores 1he display to this screen.

Toggles the scale of the graph between -30 : +30 Deg, and
-10: +10 Deg

Clears all displayed result values.
Edits the Test Pattern parameter.
Edits the Freguency Offset parameter.
Edits the Timing Advance parameter.

Switches to the Multimode : Phase/Frequency Error results
screen
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While the test is running, the legend on this button is Abort,
pressing it causes the test to abort and the display tc change to
the Test Information screen. When the test compleles, or
aborts, the legend changes to EXIT, pressing it returns the
display to the Main Menu.

Note: When a measured value exceeds the defined test limits, the value given is 'highlighted'.
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Multimode Power Profile Results Screen

This screen is displayed when the

Power Profile additional information button is selected at the

Multimode : Summary Resulis screen. The results displayed are updated in real time. (Note that the
same range of 'edil' buttons for changing parameters in real time is still available from the right of the

screen).
Test MultiMode : Power Prolile 6 DEC 1995 15:08:24 Channel No.
information 10
o —_— = |
o e | Rx Level
BER oy W‘ : dBm
d E ‘ i
B 30, .=
Phase ! Timeslot
Ermor -40 1 ! !
: ;l =
501 (f i n ]
Sum -60 W ' 1 /al« ETS Power
theid 70t |
0 20 40 60 [[4] 100 120 140
Bits
Modulation Current Minmum "Maximum More
Spectrum Measured BTS Pawer dBM 229 ‘dBm | 353 |dBm
TA.: RXLEV: RAXQUAL:
e N e e o . e I Al
GPIB: 20 Sid: 10 MHz Results: Off Offsels : On

Figure 5.78 Multimode Power Profile Results Screen

Menu Options
Option Button

Test Inforrnation
BER

Phase Error
Summary
Moduiation Spectrum
Ax Level

BTS Power

More

Abort/ EXIT

Note:
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Function

Switches to the Test Information screen.

Switches to the Multimode BER results screen.

Swilches lo the Multimode Phase Error resulis screen,
Switches back to the Mullimode : Summary results screen.
Switches to the Mullimode Modulation Spectrum results screen.
Edits lhe BTS Rx Signal Level parameter.

Edits the BTS Output Power Level parameter.

Swilches to Swilches to lhe Multimode Power Profile results
More screen.

While the test is running, the legend on this button is Abort,
pressing it causes the test to abort and the display to change to
the Test Information screen. When the test completes, or
aborts, the legend changes to EXIT; pressing it returns the
display to the Main Menu.

When a measured value exceeds the defined test limits, the value given is 'highlighted'.
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Multimode Power Profile Results More Screen

This screen is displayed when the More... button is selecled at the Multimode : Power Profile results
screen. The same results are displayed and updated in real time, but additional controls are provided to
vary the size and scale of the graph. (Note that the same range of 'edit' buttons for changing parameters
in real time is still available from the right of the screen).

Limits MultiMode : Power Profile 6 DEC 1995 15:08:24 | Burst Number
10 ¢ L_Any
il
O i ;
Fuli | | Test Patterh
1o 5
Horizontal B s | | FeqOffset
[-10:155 -40 Hz
-50 J}\
VGM -60 rﬂl
'70:410 |gB ol
0 20 40 60 B0 100 120 140
Bilis
Claar Current Minimum Maoimum Mora ., .
Min/ Max Measured BTS Power [ 250 |dBM [ 229 |dBm [ 353 |dBm
TA: | RXLEV: | RXQUAL:
o5 - e R = — | Aboit
GPIB: 20 | S 10MHz | Resuisoff | Offsels:On

Figure 5.79 Multimode Power Profile Results More Screen

Menu Options

Optlon Button Function

Limits Displays the Multimode test limits being applied (these values
are preset and cannct be changed).

Full Screen Enlarges the graph display to occupy the full screen. Pressing
any button then restores the display to this screen.

Horizontal Toggles the horizontal scale of the graph between -10:155,
-10:410, and 135:155

Vertical Toggles the vertical scale of the graph between -70:+10 dB,
“fres dB

Clear Min / Max Clears all displayed resull values.

Test Pattern Edits the Test Patlern parameter.

Freq. Offset Edits the Frequency Offset parameter.

Timing Adv. Edits the Timing Advance parameter.

More Switches back to the Multimode Power Profile results screen.
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Abort / EXIT

While the test is running, the legend on this button is Abort,
pressing it causes the test lo abort and the display to change to
the Test Information screen. When the test compietes, or
aborts, the legend changes to EXIT; pressing it returns the
display to the Main Menu.

Note: When a measured value exceeds the defined test limits, the value given is 'highlighted'.
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Modulation Spectrum Results Screen

This screen is displayed when the Moduiation Spectrum additional information button is selected at the
Multimode : Summary results screen. The results displayed are updaled in real time. The mask is not
displayed until the count of averages is complete. (Nofe that the same range of 'edit’ butions for
changing parameters in real time is still available from the right of the screen),

Test MultiMode : Modulation Spectrum 6 DEC 1995 12:24:59 Channel No.
Information i == =y ‘o ]
10 . : . 80
ER ’ ::]Rx
B _
e 104.0{ dBm
-20
Phasa d
Emor -30
B
=40
Power
Profile 50
-60
=70 - - :
Summary 500 -400 -300 -200 100 0 100 200 300 400 500 | More..
B ) kHz
TA.: RXLEV: RXQUAL:
AL B = = d 0 Abort
GPIB: 20 | Std: 10 MHz | Results: Off Offsats : On

Figure 5.80 Modulation Spectrum Results Screen

Menu Options
Option Button
Test Information
BER
Phase Error
Power Profile
Summary
Fx Level
BTS Power

More

Abort / EXIT
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Function
Swiltches to the Test Informalion screen.
Switches to the Multimode BER results screen.
Switches to the Multimode Phase Error results screen.
Switches to the Multimode Power Profile results screen.
Switches back 1o the Multimode : Summary resulis screen.
Edits the BTS Rx Signal Level parameter.
Edils the BTS Output Power Leve! parameter.

Switches to the Mullimode Modulation Spectrum results More
screen.

While the test is running, the legend on this button is Aborf,
pressing it causes the test to abort and the display to change to
the Test Information screen. When the test completes, or
aborts, the legend changes io EXIT; pressing it returns the
display 1o the Main Menu.
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Modulation Spectrum Results More Screen

This screen is displayed when the More... butten is selecied at the Multimode : Modulation Spectrum
Results screen. The same results are displayed and updated in real time, but additional controls are

provided to vary the size and scale of
complete.

the graph. The mask is not displayed until the count of averages is

{Note thal the same range of 'edil’ butions for changing paramelers in real time is still
available from the right of the screen).

i MultiMode ; Modulation Spactrum 6 DEC 1995 12:24:59 Burst Number
10
10 — =0
Full g ‘ ' A
Screan )
.10 \‘
N\
Horlzontal \ . Freq Offset
Averaging | o L. Timing ﬁ%dv.
LA 0 bits
ostart =70 - :
H“; 500 400 -300 -200 -100 © 100 200 300 400 500 | More...
i Ing kHz
TA. RXLEV RXQUAL.
b . Aborl
GPIB: 20 Std: 10 MHz Results; Off ' Offsels : On

Figure 5.81 Modulation Spectrum Results More Screen

Menu Options
Option Button

Limnits

Fufl Screen

Horizontal

Averaging

Restart Averaging

5-112

www.valuetronics.com

Function

Displays the Multimode test limits being applied (lhese values
are preset and cannot be changed).

Enlarges the graph display to occupy the full screen (displays
the current burst). Pressing any softkey then restores the
display to the button screen.

Toggtes 1he horizontal scale of the graph between
{(+/-) 500 kHz, and (+/-) 200 kHz

Edits the Video Averaging parameter.

A count of averages performed is displayed in the lop left hand
corner of the graph until it reaches the value set for this
parameter. Note that the mask is not displayed on the graph,
and the Modulation Spectrum value is not displayed on the
Summary screen, uniil the set number of averages is
performed.

Restarts the video averaging from burst 1.
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Test Pattern
Freq. Offset
Timing Adv.

More

Abort / EXIT
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Edits ihe Test Pattern parameter.
Edits the Frequency Offset parameter.
Edits the Timing Advance parameter.

Switches to Switches to the Muliimode Modulation Spectrum
results More screen.

While the test is running, the legend on this button is Abort,
pressing it causes the test to abort and the display to change to
the Test Information screen. When the test compietes, or
aborts, the legend changes to EXIT, pressing it returns the
display to the Main Menu.
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TEST SEQUENCES MENU

CAUTION: If the Test Set has previously been used for Live Tests the A-bis connections will
be at high impedance, and the following warning will be displayed. Ensure that
the 6113 is disconnected from the operational BTS before continuing, otherwise
the operational link may be disrupted.

WARNING

This operation will cause the
A-bis conneclors to revert to low impedance

Where connection is to a live system
disconnect A-bis cables before continuing.

This option allows the user to select, run, and to define, sequences of tests stored on a memory card.

A sequence is a series of commands carried out by the Test Set, to perform a number of {ests. The
commands are stored using a BASIC-like language in files on a removable memory card.

Sequences may be set up either by recording a series of lest and configuration commands as they are
entered from the front panel, or using some form of editor io creale a file on memory card which may
then be read by the Test Sel. The recording method allows simple sequences lo be created (with no
looping or branching and limited control over results printing).
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Defining and Loading Sequences

The Sequence Selection screen is displayed when Test Sequences oplion is selected at the Main Menu.
This screen gives the option of defining a new sequence file or loading an existing sequence file from

mermnary card.

The Leoad Sequence option presents a standard File To Read screen, with options to list the sequence
files and directories available.

The Define Sequence oplion presents a standard File To Wrile screen, with options to list directories and
files and to edit the file name and description. Note that the default file extension for a sequence file is
.SEQ but this can be changed if required.

Sequence Seiection Screen

Loed Sequence 9 DEC 1995 12:21:22
Ssguence =t = e ==t =
Define
Sequence
Restits o
fTESTSEQ1
Update
Bequance
TA.: | AXLEV: | AXQUAL:
GFPIB: 20 | Std: 10 MHz . Results: Off j Offsels : On

Figure 5.82 Sequence Selectlon Screen

Menu Opticons

Option Button
Load Sequence

Define Sequence
Results
Update Sequence

Repeat

EXIT
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Function

Swilches to a File Selection Screen to select a seguence file
from memory card.

Swilches o a File Wrile Screen to define a sequence file.
Displays the standard Resulls Menu screen.

Swilches to a file selection screen for updating sequence files
to be compatible with the loaded Test Set software. (Files
created with major software releases only, version 01.06
onwards. Sequence files are nol backwards compatible).

Repeats the previous test sequence. (This bution is not
present if a sequence file has not been run previously

Returns to the previous menu.
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Sequence File Definition Screen

This screen is presented when the Accept button on the Test Sequence File To Write screen is pressed
lo accept the file information.

Selscling tests for use in the sequence is performed in a similar way to selecting tests from the Single
Tests menu. That is, select Functional Tests, or Transmitier Tests, or Receiver Tests option. Then
use the up/down arrows or the spinwheel, and the Select button, lo seiect one of the tests from lhe
scrolling list. This {est is then added to the Sequence being defined.

Note lhat the Test Parameters of each test can be set to the required values (using the Configuration
Parameter Edil screen) before being added to the sequence.

in addition, an End of Tesl Actions screen is displayed for defining the action to be taken at the end of the
selected test; select one of the options and EXIT the screen.

The display then returns to the Sequence File Definiticn screen. Repeat the above procedure to add all
the tests required in the sequence. Note that the Test Parameters for each test can be set to the
required values when each test is selected. When all required tests have been included, press the EXIT
option at the Sequence File Definition screen to return to the Sequence Selection screen. From this
screen, the newly defined sequence file, or one defined previously, can be run by loading it from the Load
Sequence oplion.

Pammeters | DoMne Sequence . 8 DEC 1995 140749 _ | gglct
BTS —_— Functional
Information ! Recewer BER Tests

| Absolute Sansltivity
Transmitter
RACH Tesl
RX Level

@ RX Quality
i

TA. AXLEV: AXQUAL:
é!;lg 20 : Sld_ 10 MHz Flesulls:O#_ - Oﬁs—els:On =y
Figure 5.83 Sequence Flle Definition Screen
Menu Options
Option Button Function
Parameters Switches 10 the Parameiers Menu to allow changes to the

global parameters (Note: Wrile File button is omitted).
BTS Information Switches to the BTS Information screen.

7 Moves the currenl selection up one item.
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Select

Functional Tests
Transmitter Tests
Recseiver Tests

EXIT
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Moves the current selection down one item.

Accepts the current test selection and swilches to the Test
Parameter Edit screen.

Displays a scrolling list of Functional Tests
Displays a scrolling list of Transmitter Tests
Displays a scrolling list of Receiver Tests

Displays the End of Test Actions screen..
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End of Test Actions Screen

This screen is displayed when EXIT is selected at the Configuration Parameter Edit screen. Use it to

select the actions that are required if the test Passes, and if the test Fails.

Select (in the Value column) the action that is required for both Test Passed and Test Failed,

i.e 'Continue', 'Hold', 'Exit' or ‘Repeat’ where:

‘Continue' = Start running the next test

‘Hold' = Allow the operator to Repeat Test as many times as required. (Next
Test then runs the next test in the sequence).

‘Exil’ = Exits the Sequence

'Repeat’ = Repeats the test

For the Print Results Condition parameter, select (in the Value column) the test result that must prevail lo
cause the tesl results to be printed, i.e. 'Both’, 'Pass’, ‘Fail' or "None' where:

'Both' = Print results if test Passes or Fails
'Pass’ = Print results if test Passes
'Fail’ = Print results if test Fails
‘None' = No results to be printed for Pass or Fail
Deline Sequence : End of Test Actions 14 DEC 1995 14:12:44 ™ Edil
T . Pt = = S ) Pammeler
‘ 1 B
‘ Pammeatar Valua Dofaull |
i * |
b ! Conllnua I o
Gance | ariue || ﬁ
Al
Both |
N | Allowed List: Continus, Hold, Exit, Repeal ‘
| Select Action on Test Refum Valua ]
Al [ i
—
A AXLEV: RXQUAL:
kit o . o R i N St ey W BT
GPIB: 20 Sid: 10 MHz Results; O Ofsels : On

Figure 5.84 End of Test Actlons Screen

Menu Options
Option Button

Cancel All

Reset All

Edit Parameter

5-118

www.valuetronics.com

Function
Discards all the changes made to lhe set of parameters
displayed restoring the previous values, then return 1o the
previous menu.

Sets all the parameters displayed to their default values.

This button displays the Parameter Edit screen.
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EXIT

Notes:

Section 5
OPERATING INSTRUCTIONS - USER INTERFACE
Toggles the currently selected parameter..

Moves the current parameter selection up one item, accepting
any changes made to previous parameter.

Moves 1he current parameter selection down one item,
accepting any changes made to previous parameter.

Toggles the currently seiected parameter.
Accepts all the changes made to the set of parameters

displayed and seis up the new values in the Test Set, then
returns to the Sequence File Definition screen.

(1)  The screen always starts with the spinwheel in 'Parameter Select’ mode. (When the
Edit Parameter option is selected, then the Parameier Edit screen is displayed and
the spinwheel can be used to change the value of the selected parameter).

(2) The range for the currently selected parameter is displayed on the bottom line of the

table.
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Running Sequences

The 'Load Sequence' option in the Test Sequences Menu gives access to files stored on memory card
(referred to as drives A: and B:). Operating the Load Sequence button displays the Sequence Selection
screen, and a sequence file can then be selected from the 'Select Sequence File to Read' dialogue box.
When the sequence file has been selected and the Accept button is operaled, the Test Set starts running
the sequence, carrying out the actions programmed in the file.

When the test sequence siarts, the option Single Stap is presented on the Test Information screen.
Setting this option lo On causes the sequence lo stop at the end of each test and display the results
screen for that test. The Repsat Test buitton can be used as required to repeat the lest (without being
able to modify the parameters) and exarnine graphical results where appropriaie. The lest results
screens presented for each type of test are identical to the test results screens for each of the Single
Tests, described earlier in this Section. The sequence must be restarted each time by operaling the Next
Test button.

During Single Step operation and at the end of a Sequence, the option button Print Aesuits will appear (if
selected via the Resulls / Resulls/Printer options in the Main Menu). Operaling this button causes the
results of the test to be printed via the configured port to either the printer (as hardcopy) or the selecled
memory card (as a resuits file).

During the execution of the sequence Lhe Test Set displays the Sequence Test Information screen as the
individual tests are run. Summary results of each test and each significant event are displayed in this
screen. From this screen, lhe operator can switch o lhe Test Results screen while the test is running to
watch the progress in detail. |t is possible to swiich between the Tesi Results screen and the Tesl
Information screen as required.

On completion of the sequence, whether it has run all the tests or been terminated by the user, the
Sequence Results Summary screen is displayed giving a brief summary of the results of all the tests run.
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Sequence Test Information Screen

This screen is displayed when the Accept button in the Select Sequence File to Read screen is pressed.
It indicates that the test sequence is running, and offers the Single Step option. It also displays a
statement of each significant event in the test sequence. Note that operating the Test Results button will
switch the display to the Test Results screen for the test in progress.

Test Running : Configure BTS 12 DEC 1995 14:10:51 Next
Results - - rtrrrm it Tesl
Step Sequence AABUILD4.SEQ |
‘ e Repeat
Test Stalus  Test in Progress Tesl

10:25:13 - Connecting 1o the BSS

Single Slep

Channel Numbar [ == ] Timaslo! —
TestSet Txlevel [ — | dBm  BTS TxLavel — | dBm
EA__ | RMEw: | mxauac o
GPIB: 20 | SId: 10MHz | Results: Ol | Oftsets:On Sequence
Figure 5.85 Sequence Test Informatlon Screen
Menu Options
Option Button Functlon
Test Results Switches to the current test resulis screen.
vy Moves the current test information viewed up one item. This

option is oniy displayed when the test is complete,

& Moves the current test information viewed down one item. This
option is only displayed when the test is complete.

Next Test If a lest is in progress then the test is aborted and the next test
in the pre-programmed sequence is staried. If the sequence is
on hold then the next test is started.

Repeat Test Repeats the test that has just failed. The Repeat Test key is
only available when a test is complete and the seguence is
paused.

Print Results This option only appears if ihe Results option in the Results

Menu is set to Printer. |t causes the results of the test to be
printed via the configured port.
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Single Step Pressing this button toggles Lhe slate between 'ON' and 'OFF.
‘ON' - holds the sequence after each lest.
‘OFF" - does not hold the sequence after each test.
Both conditions take effect from the instant they are set.
Abort Sequence Aborts the current iest and ends the sequence at this point.

Notes:

{1) This screen wil display any information and status messages concerning the
progress of the test currently in progress.

(2) The Abort Sequence key is protected by a 'Confirm' function.
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Sequence Summary Results Screen

12 DEC 1995 15:22:38 | print

Results

Resulis Summary : AAOB3.SEQ

! Overall Result Timeslot
i Test Channel Pass
1
1
i| 1 Conligure BTS - - v
|| 2 Heceiver BER 80 4 X
| 3 RACH Tesl 90 - X
| U
|
|
TA.: RXLEV: - RXQUAL:
—= == EXIT
GPIB: 20

Std: 10 MHz Results: Off ] Ofisels : On

Figure 5.86 Sequence Summary Results Screen

Menu Options

Option Button
7
g

Print Results

Exit

Notes:

Functlon
Moves the current steps viewad up one item.
Moves the current steps viewed down one itern.

Sends the Summary Results shown to the currently selected
printer.

Returns to the Sequence screen.

(1)  The spinwheel has the same effect as pressing the up/down arrow buttons.

(2) The Print Results control will only be displayed if 'Printer' has been selected at the
Results Menu Printer option button.

6113/E{2) August 87
A7173

www.valuetronics.com

5-123



Section 5
OPERATING INSTRUCTIONS - USER INTERFACE

INFORMATION SCREEN MENU
Al power up, lhe hard bool and softhoot tests are run and the screen displays test information as each
test runs. At the end of the test sequence, the 6103 logo is displayed and then, after a short pause, lhe

Main Menu softkeys are displayed.

On subsequent returns to the Main Menu, the Information Screen option is displayed, which may be
pressed (o obtain the following screen:

Main Menu 14 JUL 1997 14:12:44 [BTS
Paramelsrs A e | Inforiation
Currant Setlings | Live
Offsets ‘ Tests
; Radio Systemn Type : GSM 900 |
|
I BTS Manulacturer : X000 Speclal
Resuls : BTS Model © XXX ‘ Functions
BTS Scftware Version :  XXXX
Ala | Inlerface :  A-bis, Unbalanced A-bis
. - Canirolied
Manager i AF Conflguration - B.0.5.S. Duplex ! Tests
‘ Unit Software Version : 2,04
Self Tests I S PO R J ;::tuamas
Syslem
TA. - RXLEV: RAXQUAL:
e T o —— . ... _|Display
GPIB: 20 Std: 10 MHz Rasulls: Off Offsets : On Logo
Flgure 5.87 Maln Menu - Information Screen
Menu Options
Option Button Function
Display Logo This option redisplays the logo in the ceniral screen area.

Note: The function of all olher buttons is as described for the initial Main Menu screen.
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MENU UNDER REMOTE CONTROL

The 6113 Test Sel can be controlled remotely via the GPIB interface.

The Test Set automatically enters remote control mode when a valid remote control command is received
via the GPIB interface. In this mode, the only control available from the Test Set front panel is the

LOCAL button to retum to ‘Local' mode.

Instructions on how to control the 6113 Test Set via the GPIB Interface are given in Section 6, Operating
Instructions - GPIB.

Remote Control 13 DEC 1995 14:58:52
TA: | RaEV: R
GPIB: 20 | Sid: 10 MHz | Resulls: Off | Ofisets: On 5
Figure 5.88 Menu Under Remote Control
Menu Options
Optlon Button Function
LOCAL Returns the Test Set 1o local control. The Main Menu is then

displayed, irrespective of the menu state when the Test Set
was sel to '‘Remote’ control mode. If the Test Set has been set
to 'Local' lock-out mode via the GPIB, lhis button is not
displayed.
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Section 5 Annex A

PROGRAMMING TEST SEQUENCES
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SECTION 5 ANNEX A PROGRAMMING TEST SEQUENCES

INTRODUCTION

Sequences of test programs, as created using the 6113 display facilities, are generated as
RIBASIC code and stored in DOS-compatible files on the Memory Card. This Annex describes
an aiternative method of generating such test sequences by making direct use of the RIBASIC
language. Using the language itself gives the user more flexibllity and greater scope in the
functions that can be programmed into a test sequence. Some examples are included at the
end of this Annex.

PROGRAMMABLE SEQUENCES

Sequences are read from the memory card one line at a time, each line is interpreted as it is
read and the appropriate actions carried out before the next line is read. Sequences are
programmed in RIBASIC - a BASIC-like language that supports features such as user-defined
variables, looping and conditional constructs. This allows detailed control over the test
sequences to be achieved. The language supports the existing pre-defined result sheet printout
but also allows the user complete control over what is sent to the printer. The sequence file
format and the list of commands available are described in the following paragraphs.

The programmed sequences do not automatically print lhe results sheet header and footer,
these have to be explicilly programmed. The Sequence Summary screen similarly has to be
written into the sequence.

The size of the sequence is only limited by the size of space available on the Memory Card.

RIBASIC SEQUENCE LANGUAGE

The following set of instructions forms the basis of the RIBASIC programming language to be
used far controlling the 6113. A PC equipped with a standard text editor and a PCMCIA card
adaptor is required to create DOS-compatible files of test sequences. These files must then be
copied to a PCMCIA card in order to use them in the 6113 Test Set (they can be selected from
ihe Sequence menus just like any other test sequence file). When using a text editor to create
and modify programs, the files should be saved as plain ASCII text and not as word processor
formatted documents. Any formatting characters would be seen by the Test Set as syntax
errors and the program would not run properly.

GENERAL COMMANDS

The foliowing set of instructions forms the basis of a programming language intended to control
ithe 6113 Test Set.

Notes on Syntax Definition:

Words in BOLD type are reserved keywords. They may not be used for variable names.
Text enclosed in curly braces {] is optional and may be repeated any number of times.
Text enclosed in square braces [] is optional and may present only once.

The 'I' symbol is used to separate two or more mutually exclusive opticns, one of which must be
present.
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SEQUENCE FILE FORMAT

The sequence files are formatied as follows:

[Line 1} Opiional test set software version and date. Format :
<Code version>, <Date> e.g.:'1.01, 1 JAN 94'

In this release the contents of this fine are ignored.

[Line 2] File description which is shown on lhe file selecl screen. Maximum length 80
characters

[Line 3...] RIBASIC program lines
[...] etc.
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GENERAL COMMANDS
ASK “title”, “message"

“title® Tille for dialogue box.

‘message” Message 1o be dispiayed in dialogue box.
Example: ASK "Results Printing®, “Do you require a full printout?”

This command displays a dialogue box on the MMI screen with the specified title and message,
and waits for the operator to press one of the function keys. The function keys displayed are
‘Yes' in the top right key and 'No' in the boltomn right key. The system variable Reply is set to 1
if the "Yes' button is pressed or 0 if the No bulton is pressed.

CONFIG config_command_name <parameter list>

config_command name= BTSTYPE | BTS CODE | MAPPING | PORTYPE |
ABISIMP | RFCONN | DBSIC | DCOCD | GSMCECD
| DCSCECD | PCSCECD | DCOPT | GSMNCED |
DCSNCED | PCSNCED | DRACH | DLAID | DCSPS |
DENCP | TRFCFG | TSOPT | TIMOP

Example: CONFIG DRACH 2, 5,0, 1, 255, 1
Command Name Mnemonics:

BTSTYPE Radio System and BTS type

BTSCODE BTS Code download directory path name
MAPPING Map the TRF / BCF to TEI / A-bis slot

PORTYPE BTS / BSC interface

ABISIMP A-bis port IYO impedance

RFCONN RF connection type

DBSIC Base Station ID

DCOCD Control Channel parameters

GSMCECD Cell Channel parameters - E-GSM

DCSCECD Cell Channel parameters - DCS 1800

PCSCECD Cell Channel parameters - PCS 1900

DCOPT Cell Option parameters

GSMNCED  Neighbour Cells Description parameters - E-GSM
DCSNCED Neighbour Cells Description parameters - DCS 1800
PCSNCED Neighbour Cells Description parameters - PCS 1900

DRACH RACH Control parameters

DLAID Location Area ID

DCSPS Cell Selection parameiers

DENCP Encryption Ke

TRFCFG A-bis seltings

TSOPT Miscellaneous Test Set parameters
TIMOP Timing Output parameters

Note: For a description of these commands including parameters, refer fo
SECTION 6/ DEVICE DEPENDENT COMMANDS / System Configuration
Commands / GSM Parameier Configuration Cornmands.

This command runs the configure command to update the 6113 parameter database using the
given parameters.
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INTEGER <argument list>
<argument list> = variable_name [= <integer_value>}{, variable_name
[= <integer_value>]}

Exampie: INTEGER mob_lev = 15

This parameter declares integer variables and optionally sels Lheir initial values.

[LET] variable = <expression>

expression Any valid mathemalical expression evaluating to a numeric
value.
Example: LET sample = step + n

This command assigns the value of expression to variable. The LET keyword is optional.
inieger expressions are converied lo floating point if varfable is REAL, and floating point
expressions are converted (o integer if variable is INTEGER. |f variable has not been declared
then it is declared using the same type of the expression as the variable type.

LOAD "parameter_file"
parameter_file [<file_path>]<file_name:>

Example: LOAD "“a:fest3\advance8"

This command loads a parameter file from memory card to the Tesl Sel parameter database.

MESSAGE ‘title", "message", time

title" Title for dialogue box.
*message” Message to be displayed in dialogue box.
time Display time in seconds. If this is zero the display time is
indefinite.
Example: MESSAGE "Operator Message”, "Please turn the mobile OFF*, 0

This command displays a dialogue box on the MMI screen with the specified litle and message,
and waits for either the operator to press the '‘Okay’ function key or for the specified time peried
to expire. The function key displayed is ‘Okay’ in the bottom right key.

PRINT <argurnent list>

<argument list> = [print_element {, | ; print_element} [, [:] ]
print_element = "<text string>" | variable_name
Example: PRINT “Current value of offset = ", oftsel

This command sends text to the default printer device. Variables are formatted automatically
according to type. If there is no trailing ;' on the end of the argument list, a carriage-returr/line-
feed pair is printed.

PRINT FOOTER

Sends the sequence results sheet footer to the default printer device using the default format.
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PRINT FORMFEED

Sends a formfeed character to the default printer device.

PRINT HEADER

Sends the sequence results sheet header to the default printer device, using the default format.

PRINT RESULTS

Sends results from lhe last test to the default printer device, using the default format.

PRINT SUMMARY

Sends a pass fail summary of all the tests in the sequence to the default printer device. The
format of the summary form is the same as the displayed sequence summary form.

REAL <argument fist>
<argument list> = variable_name [= <float_value>]{, variable_name [=
<float_value>]}
Example: REAL pwrl_limit = 3.0

Declares floating point variables and optionally sets their initial values.
SET AUTOEOT state
state = ON | OFF
Example: SET AUTOEQCT OFF
Default for this command is ON.
This command enables or disables the automatic actions taken on test compietion. SET

AUTOEOT OFF is equivalent to SET EOTACTION OFF, CONTINUE, OFF, CONTINUE.

SET EOTACTION pass_print, pass_action, fail_print, fail_action
pass_print, fail_print = ON [ OFF
pass_action, fail_action = CONTINUE | EXIT | HOLD | REPEAT

Example: SET AUTOEOT ON, CONTINUE, ON, EXIT
Default for this command is ON, CONTINUE, ON, HOLD.

This command sets the default acticns to be taken when a test completes.

SUMMARY

RAuns the Sequence Summary Screen, displaying the results of the tests run during the
sequence.
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TEST config_command_name <parameter list>
config_command_name = RSTBTS | LINKTST | ELEST | CCCG | TXTST | TXL |
PWRL | RXL | SENS | CRACH | RXLEV | RXQUAL |
MULTMODE | SCBA
Test Mnemonics:

RSTBTS Reset BTS test

LINKTST Link test

ELEST Link test (6111 Compatibility)

CcCG Cell Conlrol Channel Generation tesl

TXTST Transmitter test

TXL Transmitter BER test

SPWRL Stalic Power Control lesl

DPWRL Downlink Power Control test

RXL Receiver BER test

SENS Absolute Sensilivity test

CRACH RACH test

RXLEV RX Level test

RXQUAL Rx Quality test

MULTMODE Multimode test

SCBA Self Check Burst Analysis test

parameter list List of parameters in the same order as on the MMI test
paramelers screen. The formal is the same as that given in
the Section &.

Note: (1) For a description of these commands including parameters, refer

to SECTION & / TEST COMMANDS AND PARAMETERS.

(2) Additional Manufacturer-Specific tests are available as listed in
Section 7 Manufacturer-Specific Information.

Example: TEST CRACH 90, 0, -104.7, 10, -1, 3
Alternatively, use variables and define their values as follows:

INTEGER tcn =90
INTEGER Ilvl=0
REAL rivl = -104.7
INTEGER nrach = 10
INTEGER rdel = -1
INTEGER terr=3

TEST CRACH tcn, llvl, nrach, rdel, terr
This command runs the test using the given parameters. If AUTOEOT is ON then the default

actions specified by the EOTACTION command are taken, otherwise program execulion
continues as normal.
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STRING HANDLING COMMANDS
Definitions

String Identification

Strings are idenlified by a variable name ending with a dollar symbol. String variable names are
not case sensitive and may contain up to 32 characters including the dollar symbol. The format
is:

ailpha_char { alpha_char| _}§
alpha_char any alphanumeric character

In the context of the RIBASIC variable space, the dollar symbol is stored as part of the variable
name. This allows string variables to have the same alphanumeric identifier as another variable

type.

String Declaration

Strings are declared using the STRING keyword. There is no defined limit for the number of
strings that can exist. The number of sirings that can be used is only Ilmned by the amount of
spare memory available to the RIBASIC environment.

Initialisation may occur during the declaration. The STRING keyword may be omitted for
initialisation, by only one declaration may then occur on that line. The format is:

STRING variable_name { = "character_string" }
{ . variable_name [ = "character_string" ] }

variable_name must be terminated with dollar symbol
character_string any character sequence
Example: STRING Testname$ = “Handover Test", TestiD$

Testinfo$ = “Ensure handsel is turned on”

String Expressions

String variables can be initialised and re-assigned using the oplional LET keyword syntax. The
LET keyword can be ormitted.

[LET] variable_name = string_expression
string_expression any valid string expression evaluating to a string

Example: LET a%$=b$+ch
d$ = "Hello®
e$ = CHR$(65) + CHR$(66)

String expressions are also valid as part of an IF conditional expression. However, the string
conditional expressions must return a Boolean result. For example:

IF string_condition THEN command
string_condition string_expression = string_expression
string_expression < string_expression
sting_expression > string_exprassion
sting_expression <> string_expression
string_expression any valid string expression evaluating to a string

String expressions can also contain string funclions.
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String Functions

New string functions required for string manipulation are as follows:

ASC string Returns ASCII code for first character in string.
string String variable or quoted string.
CHRS cardinalg Returns single character string of ASCII code cardinal8.
cardinal8 Cardinal value < 256
LEN string Returns length of string.
string String variable or quoted string.
MID$ string,start,length Returns sub-string of string
string String variable or quoted string
start Stanl of sub-string
fength Length of sub-string

String functions must have a single variable ar value for a each parameter. Expressions are not
allowed as function parameters.

For example:
valuei = 48
value2 =5
PRINT CHR$(valuel) | Valid function parameter
PRINT CHRS(value1 + value2) | Invalid parameter - expression nol allowed

Strings and Expressions as Keyword Parameters

Some keywords require a quoted string as a parameter. However, as string variables will be
available to the RIBASIC programmer, string variables will be valid parameters to keywords.

Exampie: ASK "Run Test", "Do you want to run Test 1"
ASK "Run Test", ask_iest$

String expressions will also be valid as keyword parameters,
For example: ASK "Run Test", "Do you want to run Test " + CHR3{ascii_testno)

To ensure consistent command fermation, all keywords allow expressions as parameters, no
matter what parameter type is required.

Commands affected: ASK, CONFIG, LOAD, MESSAGE, PRINT, TEST and WAIT
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PROGRAM FLOW COMMANDS
END

Halts the program execution and marks the end of the program.

GOSUB /abel

Example: GOSUB Measure

Transfers program flow to line labelled label and continues until a RETURN command is
encountered, then program fow resumes at the line following the GOSUB command.

GOTO /abel

Transfers program flow to line labelled /abel.

Example: GOTO test3

IF condition_expression THEN command_1 [ELSE command_2)

Examples: IF TestResult > 10 THEN GOTO exit3 ELSE GOTO test4
IF Reply = NO THEN GOTO Finish ELSE pwrl =7

Evaluates condition_expression, if it is TRUE then command_1 is execuied, oltherwise if the

optional ELSE is present command_2 is executed. The commands may not contain further IF
statements.

IF condition_expression

if_code

{ELSE IF condition_expression
if_code]

[ELSE
else_code]

ENDIF

Example: IF add3 < 10

PRINT “Unit is OK"
ELSE IF add3 < 30
IF add3 < 20
PRINT *Unit can be repaired"
ELSE
PRINT "Return to Service Department”
ELSE
PRINT "Scrap the unit"
ENDIF

Evaluates the condition_expressions in turn until one evaluates to TRUE, then the following

if_code block is executed. If none are TRUE and ELSE is present then the e/se_code block is
executed. The if_code and else_code blocks may contain further IF statements.
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RETURN

Returns program flow to lhe line following the most recent GOSUB command.

STOP

Halts program execuiion permanently.

WAIT <integer>
Halts program execution for a defined number of seconds.
Example: WAIT 20

Halts the program execulion for 20 seconds.

VARIABLES
There are two types of variable currently supported:
INTEGER variables are signed 32-bit quantities, range approximately +2.1475 x 10°

REAL variables are single-precision floating-point values,
range approximately +3.4038 x 10%

Variable names are nol case-sensilive and may contain up to 32 characters. The format is:

alpha_char {alpha_char ! digit { _ }

alpha_char any alphabetic character whose ASCII value is less than
128. This excludes accented characters.
digit any digit between 0 and 8
5A-10 6113/E(2) August 97
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RESULTS PRINTING COMMANDS

A virlual text screen is provided to enable text to be positioned as required on a page. The
following comands allow text to be posilioned on the virtual pad. A print formatting command is
also provided.

The 'virtual pad' is a virtual text screen on which the RIBASIC user can prepare text. It has
dimensions of 80 characlers across by 64 lines down. The programmer can re-assign the
printer to ihe virtual pad to re-direct print output to this vifdual text screen. Text can be
positioned anywhere on the virtual pad by using the PRINT TAB command. The virtual pad can
then be printed by using the DUMPPAD command. The major difference between the virtual
pad and standard computer screen output is that the virtual pad does not scroll up if printing
past the last line occurs. Any characters printed after the bottom right corner of the virtual pad
are discarded.

The PRINT command output can be re-directed to either the normal printer (default) or the
virtual pad.

PRINTCMD device Directs the print output to the printer or to the pad
device PRINTER | PAD
where PRINTER is the normal printer and PAD is the virtual pad.

Note: This command will only redirect ihe standard PRINT command ouiput and does not
effect other printer commands such as PRINT FOOTER, PRINT FOBMFEED, PRINT
RESULTS and graphical print commands. These printer commands output straight to
the printer.

PRINT TAB( x [, v ] ); [expression {; TAB{ x [, vy ] ); [expression]} ]
Positions text anywhere on the pad.

X x coordinate of print device (integer)
y y coordinate of print device (integer)
expression any valid expression

If the y coordinate is omitted from the command then the print position is only adjusted in the x
plane. If the print device is set 1o PRINTER and the y coordinate is inciuded in the command,
the print position is shifted down y lines.

DUMPPAD [ from_line [, to_fine] |
Dumps the virtual pad to the printer.

from_line Start print line of virtual pad.
to_line End print line of virtual pad.

If both parameters are omitted then the whole pad is sent to the printer. If one line is specified
as a single parameter, then that single iine is sent to the printer. |f two parameters are
specified, the range of specified lines are printed. The virtual pad cannot be used 1o store
intemal pre-defined result summaries and other internal print commands. Therefore a formfeed
is not automatically sent to the printer when the DUMPPAD command is used, allowing the user
to first print headers and/or other system information. A formfeed can be forced by using a
PRINT FORMFEED command.
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CLEARPAD This command clears the virtual pad.

This command takes no parameters.

PRINT USING format_string; expression {, expression} [ ; I, ]
This command formats the print output.

format_string string variable or quoted string of format description

The format_siring controls and defines the format of the expression when it is printed. The
format string must follow the using keyword, otherwise a syntax error is produced. After the
format string, the list of expressions must follow. No other printing formatiers (e.g. TAB) are
allowed.

The output formal is defined with the following list of image specifiers:

(1) <[+I-] <[repeal_factor] D{D} > | < [repeat_factor] Z{Z} >
[ <.IR> [ [repeal_factor] D{D}] ] [ E+ [repeat factori <ZID=>{Z1D} |
>
(2) | < [repeat_factod A{A) >
(3) l<""literals" " >

where the repeat_factor is a positive integer specifying the number of fimes the following literal
is to be repeated,

and < > denote grouped specifiers
[] denote optional specifiers
{1 denote optional specifiers that can be repeated
[

denotes an OR operator

The format string must follow the using keyword, otherwise a syntax error is produced. After
the format string, the list of expressions must follow. Mo other printing formatters (e.g. TAB) are
allowed.

Effects of the image specifiers on the PRINT statement are shown in the following table:

TABLE 5A.1 PRINT USING SPECIFIERS

Image Speclfier Description

+ Prints the number's sign ( + or - ).

- Prints the number's sign if negative, a blank if positive. |f the sign field is
omitied then no sign is printed.

D Prints one digit character. A leading zero is replaced by a blank.
Z Prints one digit character. Leading zeros are printed.
Prints a decimal-point radix indicator.
R Prints a comma (European) radix indicator.
E+ Prints an E, a sign followed by the exponent. The exponent size must

also be defined.

A Prints a string character. Trailing blanks are output if the number of
characters specified is greater than the number available in the
corresponding string. If the number of characters specified is less than
the number available, then the string is truncated.

literals Prints the characters of the string.
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Examples:

Money = 72.34
PRINT USING "2D"; Money
will format and print 'Money' as: 72

Money = -2.34
PRINT USING "2D.D"; Money
will format and print 'Money' as; 2.3

Money = 2.34
PRINT USING *+ZZZ.D"; Money
will format and print ‘Money' as: +002.3

Moaney = -2.34
PRINT USING "-2Z.3D"; Money
will format and print 'Money' as: 02.340

Power = -2.34
PRINT USING " ""POWER: ™, -2Z.3D"; Power
will print: POWER: -02.340

PRINT USING " " | ** +Z2Z.0D,*" [ **,DDR4D,*™ | "™ ,5A,*" | ™" *: 9, -33, "HELLO TEST"
will print: | +09.001 33,0000 | HELLO |

PRINT USING "+4Z.DDD E+Z2Z, ™ & **, +.3ZE+5D"; 34, 38
will print:  +0003.400E+01 & +.380E+00002

PRINT USING "-3D.DDD E+ZZ, *" & "°, 3DE+5D" ; 72, -6.65
will print:  720.000E-01 & 655E-00002
Graphical Results Commands
The graphical results of certain tests can be printed using the following commands. Note that

the graphical result output is only valid when the output device is set to an Epson FX80
compatible printer.

Three commands are available for printing graphical results:

PHASEDUMP [phase_range] Prints the last phase error graph.
phase_range WIDE ( + 30°) | NARROW ( £ 10°)

MODSPDUMP [frequency_range] Prints the lasl modulation spectrum graph.
frequency_range WIDE (500 kHz) | NARROW (200 kHz)

To:

POWERDUMP [bit_range] [power_range) Prints the last power profile graph.
bit_range FULL {-10:+155) | START (-10:+10) | END (+135:+155)
power_range WIDE (-70:+10 dB) | NARROW (-5:45 dB)

Note: All parameters are optional and default parameters are undetlined. The range
parameters allow printing of the standard zoom areas of the results graphs.
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SYSTEM VARIABLES AND CONSTANTS

System variables and constanis are pre-defined variable names that are set automatically by
the Test Set, and may be examined by the sequence program.

Variable Value

FailCallSetup
FailCallLost
FailProtocolError
FailOulOfBounds
FailAborted
FailNoCall

No

Pass

Reply Setto O or 1 by ASK command.

TestResult Set to test pass/fail result on completion of TEST
command.

Yes 1

o O ® ;A W N =

OPERATORS

Mathematical &+, -, 5=
Condilional <, €=, >, >=, <>, =,
Logical AND, NOT, OR

Precedence (highest first):

0
NOT

- {arithmetic negation}
L

+, - (subtraction)

<y K=, P, R, =

AND, OR

EXPRESSIONS

Complex mathematical and logical expressions may be evaluated, using both variables and
constant values. Standard algebraic operator precedence is observed. Brackets are used to
force ordering of operations; they may be nested to a depth of 10 levels.
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LABELS

Labels may be defined at the start of lines using the following syntax:

Label: <line of code=>

Variable names are not case-sensitive and may contain up to 32 characters. The format is:

alpha_char {alpha_char | digit ! _ }

alpha_char Any alphabetic character whose ASCII value is less than
128. This excludes accented characters.
digit Any digit between O and 9
COMMENTS
Comment lines are preceded by a ' character. All text after this character to the end of the line
is ignored.
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ERROR HANDLING

[
Each line is checked for correct synlax before execution. If a syntax error is encountered, an
error message is displayed on the screen giving the error message and the offending line of
code. The sequence then terminates.

The list of error messages and their meanings is given below.

"Both values must be numeric for comparlson”

An atlempl has been made in a comparison expression to compare a value with the result of
another comparison.

Example: IFa>(b<c)

“Both values must be numeric for operation”

An attempt has been made in an expression io combine a value with the result of another
comparison.

Example: a=(b<c)+d

"Float value too big for Integer"

A floating-point value has been used in a TEST or CONFIG command for an integer parameter,
and the value is too great to be represented as an integer.

Example: TEST SYNC "0012234456", 2e22

"lllegal character"

An illegal character has been encountered. This may either be a punctuation character (unused
in RIBASIC) or when any character other lhan 'H' follows '#' in a parameter value string.

"lllegal close-bracket"
A close-bracket character has been encountered in an expression where a vaiue was expected.
Example: a=(b+)c)+d

"lllegal keyword In SET AUTOEOT"
An illegal keyword has been found in a SET AUTOEOT command.
Example: SET AUTOEOT PRINT

"lllegal keyword In SET EOTACTION"

An illegal keyword has been found in a SET EOTACTION command.
Example: SET EOTACTION PRINT, CONTINUE, ON, EXIT

“lllegal keyword In SET"
An illegal keyword has been found in a SET command
Example: SET PRINT
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“lllegal nested IF statement"
A second IF command has been found in a single-line IF statement,
Example: IF a=b THEN IF c=d THEN GOTO Error

“Illegal open-bracket”

An open-bracket character has been encountered in an expression where an operator was
expected.

Example: a=(b(+c)+d

"lllegal position for operator"
An operator has been encountered in an expression where a value was expected.

Example: a=(b+*c)+d

“lllegal positlon for value"
A value has been encountered in an expression where an operator was expected.

Example: a= (bec)+d

"Label already exists"
An attempt has been made io define a label used earlier in the sequence.

Example: start: a= 1

start:a=2

"Loglical operator used on non-loglcal expression"
A logical operator has been applied to an expression that does not evaluate to a logical value.
Example: a= {b<c)AND (d + 5)

"Maximum depth of GOSUB nesting = 16"

The maximum number of GOSUB commands that may be executed before a RETURN
command is 16,

“Missing '=' in assignment”
The '=' character in a LET command is missing.
Example: LETa (b-c)+d

"Missing \" at end of string”

The final ™ is missing at the end of a string. This may be either in a TEST or CONFIG
parameter or in a PRINT command.

Example: PRINT "a=,a
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"MIssing comma In parameters"
A comma separator is missing in the list of parameters for a command,
Example: SET EQTACTION ON CONTINUE, ON, EXIT

"Missing keyword In SET AUTOEOT"
The ON or OFF keyword is missing in the SET AUTOEOT command.
Example: SET AUTOEOT

"Mlssing keyword in SET ECTACTION"
A keyword is missing in the SET EOTACTION command.
Example: SET EQTACTION ON CONTINUE, ON

"MIssing keyword in SET"
The secand keyword is missing in a SET command.
Example: SET

"Missing message for dialogue box"
The message string for the dialogue box in the ASK and MESSAGE commands is missing.

Example: ASK *Operator Query®

“Mlssing title for dialogue box"
The title string for the dialogue box in the ASK and MESSAGE commands is missing.
Example: MESSAGE

"Mlssing value for display time"
The display period for the dialogue box in the MESSAGE commands is missing.
Exampie: MESSAGE "Operalor Query", "Test Passed 7"

"RETURN when no GOSUB called”

A RETURN cormmand has been encountered when no GOSUB command has been execuled.

“String does not represent a value"

This message is expanded to include the string that is expected to represent a parameter value
in a TEST or CONFIG command bul cannot be converted.

Example: TEST TXTST *

"Too many close-brackets"
A close-bracket has been encountered with no corresponding open-bracket.
Example: a=(b+c))"d
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"Too many epen-brackets"
A open-bracket has been encountered with no corresponding close-bracket.
Example: a= ((b+c)"d

“Unknown varlable"

A variable that has nol been previously used or declared has been used in an expression or
command.

*Unrecognised CONFIG command name"

The CONFIG command name is not recognised. The names for the default commands are the
same as the GPIB mnemonics.

Example: CONFIG RACH_CONTROL....

"Unrecognised label"

A iabel that has not been previcusly defined has been used in a GOTO or GOSUB command.

“"Unrecognised symbol"
A symbol or string has been found in an expression which is not part of the expression

Example: a= (b<c)+]

"Unrecognised TEST name"

The TEST command name is not recoghised. The names for the default commands are the
same as the GPIB mnemonics for the Run Test GPIB commands.

Example; TEST PHASE_ERROR ....

"Variable already exists"

An attempt has been made in a REAL or INTEGER command to declare a variable that already
exists.

Exarnpie: INTEGERa=2,b=4,a=5
"Varlable used without beilng initialised"”

An attempt has been made in an expression to reference a variable that has not been initialised
with a value.
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SEQUENCE FILE LISTINGS

The foliowing listings are examples of RIBASIC programs. Electronic copies of these and other
files are available from Racal Instruments Ltd, Digital Radio Product Support Department.

Note that additional information relating to lest commands can be found in SECTION 6 under
the heading SINGLE TEST COMMANDS.

5A-20 6113/E(2) August 97
A7173

www.valuetronics.com



Lg-¥S SLILY
/61snBny (g)3/e119

0’ 8NUTIUOD 07 AYMO S5683d.° .Seousnbasg 3581 slqeuweibord, HOVSSHH

J440 LOHOLNY 1dS

1 e e o = S 1 S « INTHd
«1S81 18A27 I3mod I0] s]Inssy « LNIY¥d

LNTHd

LNIHd

W RN R R R RN R R KRN R EARN NI EAFRRF R R R RN F AR AR AR R AR p R kv AR p ¥ nnnyryxexa LNIUD
u ¥ o LNIHd
m £ 0dS8 " 9d HIMOd :3IN0JUTXd SIINSsY PIZTWOISTD €TT9 ru LNIYd
- v LNTHd

HE B LR R R R R F AR A EF A E AR RF A E R FXRFX LR R X R e kv e b v r v v xrrrarrrrss/w LNIHd

0 = paysturg

0 = dajs

6T amdu

0°6B- = 14U

P R I S e R T R 2 L I I T IR TN T
-abenbue] Burtumeiboad s,¢TT9 22Ul JoO saT3iTligqeded i

9yl IO UOIJEBIISNIIT ue se ﬁmﬁﬁ>0na st sousnbas sTyL i

¥
¥
* i
® 0I5 TATdWYXE :2[Td souanbag £l19 i
* I
* ‘66T 'PIT SJIUSWNIJISUI TEOERY i
* i
R R RN E R A RN E RN A RN E E N F N F LY XX AN RN N A R R R F X R F E R F R X E R X PR AR A XL XL XN RE R NN
-BUTTpUBRY SJ[NSa1 1531 3jepijsuowsp 0] o7dwexy
¥6/20/¢0 OISVYdId

D3IS’ 1ITdANVYXS

SAONINDIS 1S31L ONINAYHODOHd
V¥ Xauuy G uooasg

www.valuetronics.com



ce-vs

SYAWA
i618nBny (Z)3/eL 19

H " AI: ..H.ZH&Q

LNI¥d

«% = 0TS HIL 29 = NJ4AYV HOL an LNIHd

amdu !, = [aas] Jemod 31TJOH WATU2Y ¢, = [8aST HOL : siajaweded. GLNIHd
I e T o R WIS el ]

dais!, : J9QqunN I359L, INI¥Ed

LNIdd

LNTHd

:sxajsweared jurad

rxrrrxxvavprryrszrryr ADOG UTPW JO PUH wxsrx ¥y % £ XX ¥R XX KA B R RA KX ¥ ¥ 2 |

d0LS

gotasp andano o3 AXpumuins sJjfnsad JUTAd AUYHHNS INTHd NIHL S3A = AT1ddY 41
LednojuTad Azrvuuns e 2T NoA pPINOM, ' U0TIdD JUTId, NUSY

usa2I2s 03 AlPUMNS S3TNSal JUTId i AAYHRNS
............................................................... ;

paitnbax jr soeq dooT ;i dool QLOD NAHL (0 = pPa2ystutll) dnNy (p > deis) dI

7297 Jdamod 911doW 3snlpy | 7z + amdu = amdu

12487 THDL 1snlpv i S - (Y2l = Ty421

s3[nsal utad O aurinoagns [Ied i saajaweaed jutid dns0oH

389], J8]33TWSUPl] WI0jIad |

0 ‘€ ‘DZ ‘S ‘66 ‘9 ‘01 ‘0 ‘0 ‘amdw ‘F ‘TYDI 'T9 ISIXL LSHL
T + deis = deas

:dooT

S3IININDIS 1531 SNINNYHODOHd
V Xauuy § uojjoasg

www.valuetronics.com



E2-VS

ELLLY
/618nBny (2)3/kLi9

Ndn
Al
€' ...:uﬂmmwhm T1TeD ONsw dDVSSHW NIH.L TTROONTIBRd = A[NSayIASaL A1
£'un ' wPRIIOAY 1591, dOYSSHW NIHL pa23I0qyIIed = JINSYISaL JdT
£'ue 'wSpUNIOg JO AN0 JUSWSINSEI, HOVYSSHW NIHL SPUNOEI0IANDTTEL = J[NS84ISeL A1
€ uwa wIOIIH (000703, HDYSSHKH NHHIL JI0IIFTOI0J0I41TRd = JTOSSYISIL 1
E'wuw  wdAS0OT TTED. HOVYSSHW NIHL ISOTTIRI2TIRd = JINSayl1ssl 41
Cfua ' uwpPaTTRI dnjag TTED, HAODYSSHW NIHL dnjag{ied[Ted = J[NS8YISSL AT
(1s83 3sel 8yl paystury ISl daey am JI "F'I)i 2§
ATANH

NEERAREERYERA LAY pajaoqy IJsaL rxvssxvrrerxerxsr o ONIH

LINTHA

LNIYUd

T paysIuty
(0 = ATTddd) UNV (Ssed <> 3(nsayisay) 4l
«¢BuUT3sSel enurjuo)d, ’,3uUssaId [TBD ON. HSY NIHL TTEDONTTI®A = I[NSayuISaL 41
.cBUT3Sal anutjuoD, ’.pelioqy 3IS59L. MSY NIHL pelxoqylTed = 3INSaUISAL JI
_.n..@ﬁ..m.ummrﬁ mﬂﬂ..ﬁuQDU:...mevﬂﬂom JO INg JUuzWU=aaANsSesNW ., MS5Y NHHJIL SPUNOgIQINOITIR = JTnsayissag 41
.iBuUTIs8L 2nuTjuo), ‘.I0IIF [OD0]0Id, MNSY NIHL IOIIF[od0joaglled = I[NSSUISAL 4l
L£BUTISAL SNUTIUOD, ‘. 3S0T TIED. NSY NIHL 1SOTIIEDTIRd = 3ITNSIYISAL Al
«¢BUTISaL Snutjuod, ! ,paTTed dnias [{2J. MSY NIHL dniyesT(edITed = 3[NSa¥lIsal dI
{1597 1SeT 8yl 2UOpP I0U 2ABY @M JT 114 STYI op ATUOQ "I I)i ¥ > dALS
wJuessidd [1eD ON perted 489 uw INIYd NIHL TIBOCNITRA = I[NSIYIS3L
«PRII00Y 1539 P21Ted 1S3L w LNIWd NIHHL peiliogqyited = JINS9HIASSL
LSpunod IQ 300 juausinseay partied 31838] W INI¥d NIHL SpUNOgi0aInOiIed = J[NS2Y1salL
«A0IIH T020301d paited 1S53, w INIHdd NIHI I0IIgTodojoldlied = J[NS3IYUISOL
w1807 TTBD pa1Ted IS8l w LNIYMd NIHL JSOMTIeDITIRd = JITNSadISaL
«D211ed dnjag T1IED palled 1S3l w LNIHd NHHL dnissTredITed = JI[NSOHISIL
.passed 1s3J w LNI¥d NHHL ssed = 3[NS9YIsaL

and

LdY

and

S5Td

AT

a1
A1
Cal
Al
dT
dI
Col

SIININDIS 1S3 1 ONINNVHOOH

¥ Xauuy G uopoas

www.valuetronics.com



¥Z-¥S ELLLY
2618nBny (Z)3/€119

0'.SUoTiEI®]T 1IBIS

1 ,Ae¥Q, 3108185 "~ T X = X/1a'.SUOTIDUN] YOURIQ puUe SYJBPW JO 8sn Bbuimoys weiford sTdwuexd, JOVSSIH
LNIHd

W7 TuUGTIRI8]T AQ BUTATOS T - X = X/1 103 uoTanios, LNIUd

D v v v v vV VW v Y Y VRV Y VY Y OV Y Y YW VM Y Y YV VY Y Y VY Y VY Y VY VYV VIV VYV VYV VIV VY Y VYV Y VY VY VY Y B EZHNH&

. SUDTI0UN] youelq pue [edIjewsylem Jo 8sn moys o1l weiboid sydwexd. LNTHd

0 = 1Unod YIEFOHILNI
90uUsI8IITP ‘OU PIO ‘0T = X IVHEY

X < - i
X/1 <- i
T snutut ,X, ST ,¥X, JO i

[eocoadioal @yl IRYl yoans ’,%, ‘IIQqUnU syl putji o3 weiboig i

/1 + 1
i - X

il

R g P T E T T SR T SR T SRR R S P P XY

rabenbue] Butuweiboxd s,¢119 8yl Jjo satair[igqeded i
817 JO UOCIJRIISNIII U®B SB pPapraoxd sT aouanbas sty i

*
*
*
x
* 0dS  ZETJHYKE :81Td sousnbag ¢119 i
%
. "FE6T 'PAT SIUSWNINSUT T[BOEY i
* i
&.

VgV T T T R R T T TR R R |
Suol3ouny Yyouelig pue sylIew Jo 8s :aTduexz

£E6/20/20 o1SvdIY

DISTITdNYXI

S3IONINDIS LS31L DNINNWYHDOH
YV Xauuy § uonodasg

www.valuetronics.com



S2-v§

ELLLY
2618nbny (2)3/kL1e

anNdg

0'.3ndino pajloales INOA 03 JUSS Us3q 2ABY SIINSDI BYL. ' .POUTRIGO UOTINTOS, HOVSSHH

W wi¥!, ST UOTINTOS B8YL, LNIHd

LNIYd
50 COD 00000000000 0E0B0000B00B0000000000GA0G000000D0B00AE8a0GC ;

doo1 jo bButuutbaqg o073 uvIinisi uayl j
a1qrbtibau jou st 2ousxadlITP FI i dool OLOD NIHL T00000°0 < 2D0UlI83ITP JI
SNIBPA 97NJOSOE 138D | 1- y 90U3I8IJIP = 82UaalaJJTP NHHL 0 > 22UaIaIIIp AI
X pue aniea pro aaedwo)d ;i ¥ - OUTPIC = 21UIIIIIP
X 103 UOCTIBeI931 IXBU 389 | X/ 1+ 1 =X
anTea PO 8aBS X = ou pIlo
andano o3 snleAa puss | X!, IST 8aniep ‘. fJunos INI™d
Ajusas jutxd jpwiol 03] =soerds BIAIKY | “u ow ILNI¥d NZHL QT > unod Al
fu UOTIRISAT, LNIHd
1 + 3unod = Junod
:dooT

S3IININDIS LS3AL DNINWVHDOHd
Vv Xauuy G UonIss

www.valuetronics.com



9z2-vS ELLIY
26 1snbny (Z)3/€119

d0LS

0’ Apog uteu syl 031 paNuNLIY 24ary am ‘A[TRUTJ]. ‘.s8Tdwexs JO pud. HADYSSHKW

¥ Tedel dnson

0'.weiboid syl jo Apoq ulew SUY3 UT JIO J1IBIS 3M, ' .d7dwexs QLOD PUR dNS50D. HOVSSHANW
rutbaqg™ Teqey

xxrrxxryrrvrxrnxrrarpwny UIDDA TOOPT sxsvxus v 4 x v mrx v n ¥ e o v rx ¥l

pua 1aqe] 0OL0D

( Aiosynducs Jou st UQTIRIERTOSQ ) | 0 = JUNOY YIDALNTI

T O R I R g S S R N

-gbenbue] Butuwreaboid sS,£119 243 Jo saIilTlTgeded i
8yl JO UOT]BIISONIIT uUe se paptacid ST sdousnbas STYL i

»*
»
E'S
*
* DaS5 " €A TdWYXd 2174 aduanbas gilg i
Xx
£ ‘F661 ‘PIT SIjusunIIsSUl Trory i
*
.i

RV Ve PR T T T T T T F TR

soouanbss ur OLOO PUB gNS0O 0 asn :opduexa
Pe/20/20 JISYdEId

D3SEITdAVXT

SIONINDIS 1531 ONINWVYHOOHd
Y X3uuy G uoioas

www.valuetronics.com



Le-vs

STAVAS
£61snBny (2)3/eL19

{ AzosTndwoo jou puewucd ONA ) i an=

uthaq [agel 0L09D

Tpue” [egE]
sxnxvrxrvyrxsrrvrrrrvrrrvvve  DUD TOUOPT  wumswr rxarx v s ¥ X ¥ XA X RR RN ER R
NANLAY
0‘vwg 03 PSNMNLIY SABY 8M, ', " " "Sseaboad, HIHYSSHNW
¥ Teqel €91S09
0's9 01 PPANS0D 2ABY 8M. . " 'sSseaboad, HHVSSHW
igmTaqet
PR PP T E YT Y LT E TRy gpupaegege g2 1aqel Dy Y N
NYNLIH
AIANE
0’ ,2WTY} PUODSS BY] J0J ¥ O3 PIHNS0D SABY 8M, . °  Ss2aboad, HHYSSHAW
a45Td
0'uwY O3 PENHNLAY SARY 8M, ', - 85816014, IDVSSHW
g 18qel HNS0D
0'.9WTY ISAT 9YY 101 V¥ 0] PIENS0D aawvly oM, ‘', ' "ss8aboad. IADYSSHW

T = 3Junoo Jdr
T + JUMOD = JUNOD

1Y 18qel
AXERLLRERERL LR P LR R X E R LR E X ¥ T2qel FRNERR LR RN FERF PR LR R R ERE RN

SIININDAS 1531 ONINWVYHDOHd
V¥ Xauuy G uof}oasg

www.valuetronics.com



B82-vS

Z ‘s ‘¥yC "1p°0 '2°0 ‘9
0'wijo ATiusaiino ST

poysTUT] ST 1593

ELILLVY
Z618nbny (g)a/el 19

AIANA

g'wited, ".11I0S8d 3S2L. JHOVSSHW
q57TH

0'wssed, ,3|nsayd 353L. HDVSSENW
gg¥d = 3[NsS8aylIsay Al

‘T 0 '0 ‘0 ‘L "% '00T- 'Z9 LSIXH LSEL
83e1s LOJA0LAY. 'wAS3L I2ATBI8Y, HDYSSHH

Yorvsa J1a]33]e SUOT3IOP |

s[{ciluoco wesboxd sousnbas os ‘130 ST LOJOLNY | A40 LOE0LNY .19S

HAIANA
paitsap S1 slisisweled gIiyid I931Y i I1T'1°0 dIvid 9DI4ANOD NIHL S3A = ATdAd 47T
Jos8ialaweled qIVId @43l 185, ' .5i97%dweded I831¥. NSV

a571d
S37T14d Iojaweied peo] | JuId- paTdwrexs\ e, qvol

SEX = AT48Y JdT

wi uId-pajduexay:e, a(t] isjsweaed ayj peo] O3 Jupm noA od, ‘s NSV

PN e T S R L S L L L L I T T RN N

¥
x
*
x
*
%
¥
¥

‘abenbue( Butwweiboad s,¢119 8yl jJo sai1aT1[T1geded i
3y3 jJo uorjeilsn]{T ue se papraocid s1 sousnbes STUL i

0IS " vE'IdWYXHA 814 sousnbag €119 i

"p661 'PII SIUSUNIISUI Te2ey i

¥ ¥ ¥ E AN AN ¥R X EF RN AR N K AR N A NN AR R A ¥R R EA NN AR AR R RN R L XX F RN R R R R XL R XN R R ]

L LOIOLNY, Buisn / sisjsweled Burpeor] sa1duexy

¥6/20/20 DISVYHEIY

D3ISTITdNYXT

SIONINDIAS 1531 ONINWVHOOHd
V Xauuy G UonRdas

www.valuetronics.com



6e-vs

STAWA
L6 1snBny (2)3/€119

aONE

AUYHHNS

HELOOd LNIHd

LNTHd

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| w ILNIYd
AYYHHNS INIdd

LNIYd

HHAVHH INTdd

¢ ‘9 'ye g 'TP°0 ‘€°0 ‘9 ‘Z ‘0 ‘0 ‘0 ‘L ' '001- ‘29 J[SIX¥ L5HL
0w LYEdHY ' J40  IANIINOD ‘440 * *SweIed :uo MOU LOHQLAV. ' 7581 I9AT1208d, JDVSSHW

L¥dddd ‘440 ANNILNOD ' 440 NOILOVLIOA 145

{IYEdHIY /UTOH/ LIXE /INNTLNOD) UOT3de [1e] i
{440/N0) 2utad (res i
(LYEd™d/ArI0H/ LIXd /INNTILNOD) uolioe ssed (pueuMIOD JXBU 9IS) |
{430/ NO) qutaxd ssed r81e suolloe asayl i

1521 yore I233je A[[EOIlPWOINe UaMe] 8IR |
SUOTJDB SNOTIBA JBY] SUPSW YdTUM 'uo ST LOJO.LOY i NO LOAOLNY [LHS

S3IONINDI3S 1531 DNINWYHOOH
Vv Xauuy G uonaesg

www.valuetronics.com



www.valuetronics.com



SECTION 6 OPERATING INSTRUCTIONS - GPIB

TABLE OF CONTENTS

Page

INTRODUGCTION.....uiiiitietemneasmtesiseri st reessssstresssonsessnss ssass sessssm s ssnnnsnsnnsanes snsssesnasessssren 1

Referente DOCUMEBNS ... ecse v e enr e s e e ere et te e eet e e s e emseseamaeseeans 1

IEEE 488.1 STANDARD FORMAT......cocccivintiiimiminiiriitsmtes s sisimssaresssssssessaes seseensnrran 2

Interface FUNCHON SUDSELS ... e 2

INEMACE MESSAGES (. iii et ettt e b et e e atr e s e s raen s earerrastes 2

Allowed Primary Address RaNGE.......cccuiiiieiciicsiiecieiiie e ceieeveis e aesaressarasssonssans 2

INPUE BUFFBE ..ottt ettt et e e v enaae s abessnbes s ean e sanssans 2

QUETNY FRESPONSES ...uiiiii ittt e s e s e e e e et an e s e en sae e eabaesar s 2

Power On Settings............... e eeeeeetetiarerieer e e h s sre e b eteae s st ereebe st e nranas 3

Primary GPIB Address Setting..........ccooveericereemiieininierionienimnnrresneesseessnsones 3

COMMON DEVICE COMMANDS AND QUERIES .......cocoecerecrmrnreraenirmserssssnrsessmrsssenias 4

Common Device COMMANTGS .....ccccveiee i s sre e s st a s eeeeeeeeeee e eereesaenaees 5

Common Device QUEBMIES ..........ccocie et b e e te et e e e eae e enneeans 6

OVERLAPPED COMMANDS......ccoviveiiiinieniissmmiemiesmir ssssmssesesssssssassnssnsessansssnessrassnssens 8

GPIB STATUS REPORTING ......ccitieiiiieaceimnirmis s s s amssmsssnssscssnsnasarassmess s sssmssensseas g

Status Reporting OVEIVIBW .......cooieiiiii ittt ctirie e e s v s s cesb e s s ran s simrtesnnessans 9

Overal Status Reporing StrUCtUrE..........coocoreieeie e e 9

Graph Data Status Structure Summary Bit GAV.........cocoi i 8

GAV Summary Stalus Bit Generation........iceevvvierieeiierees e e esanens 10

Master Summary Bit MSS....... ..o 10

Standard Event Status Structure.........c.cco e e 10

Output Queue Status Structure Summary Bit MAV ..., 10

Status Message Status Structure SAV ......coccvvcivivinin e 10

SAV Summary Bit Generation.........ccccoveeiveinicriieeiie e 1

Information Message Status Siructure OPR........ccooeeieiiiiviiiice v, 11

OPR Summary Bit Generation ............ccceciieniieniie e e 11

End of Test Message Status Structure EOT ..o rvvvinvennnensinnnn, 11

EOT Summary Bit GENerafion.........ccccceoeiroeeieiriesreveseecaeseessrerssse s sasarens 11

Error Message Status Structure EER ..........cccoccoriviecvneiiecren s e 12

ERR Summary Bit Generation............cccevvrivvenieioniemriie s sieseeaens 12

DEVICE DEPENDENT COMMANDS ........ccoiieecieiemiinensnsiemesressessasssnsarsssssiarsresrenvanes 13

Summary of Device Dependent Commands......c.cvccvvvieecee e e vves s cceeeereevrene e 13

General System Operation Commands.......ccccevv v ciieisinne e 13

Global Parameter Configuration COmMmMands .....ccccievverevieniciinie e ciieee e 13

File COMMANGS.... i aer e e s sre st nr s e e e s e earecenens 14

Single Tests COMMANAS .......c..oovriierirreniiesiciree s isre e eeee e e e eve e neens 14

FUNCHONEI TESLS......vii ittt e et ee et e e enae s 14

TranSmMiter TESIS ..ottt e rar et e e e s 14

ReCEIVEr TESIS ..ot e e rarrrer et e e s s een s 156

Special TOSIS ..ocii it e e s 15

BUIl-N Self TeStS ... e e e 15

Remote / Local Operation ... ioirvvevnririceiiensierreriiniseerssesesssseessessnsnnessaeas 16

Radio Systern Channel Number Ranges .......cocccvvcriicrimniiecsennecenecees e e e 16

Cell Table Representation..... ... iierineeerierinecsieeeaes e srnnrseeessraeessssnenias 16

DEVICE DEPENDENT QUERIES .....coivemiicminicnnissnirsssnsssssstrinim sonrovmmemnnsenssresssssssssas 18

Summary of Device Dependent QUEBNMES .........ccccocceiecvieiie e eceseeesne e cbes e 18

General System Operation QUEMEs ..........ccooviireciicie e 19

GENERAL SYSTEM OPERATION COMMANDS ........ccrrccccrrneneerceneenrneassneesenees 24

6111 Test Set Compalibility COMMANAS.....c.u.ieiiiiiiieiieieieee e ee e 25

GLOBAL PARAMETER CONFIGURATION COMMANDS ......c.ccoovcerrnnmresscrsssscrsnsesnns 26

6111 Tesl Set Compatibility COMMAaNGS........cooii e s sareerra e 33
6113/E(2) August 97 6-()

A7173

www.valuetronics.com



Section 6
OPERATING INSTRUCTIONS - GPIB

FILE COMMANDS .....oecimretrrnnrrrsnrsrmmseertmmssasassnssessssrasiesnasssrnsssssrnstenbosssbsasssensssensnnane K]

TEST COMMANDS AND PARANMETERS......cccicvmmereerncerinssrssnne s ernmsssssssssanssssssnssssnseas as

LT [T T =TI =T = TR UCU U 38
Reset BTS (Aicatel, Ericsson, Itallel, Motorola, Nokia, Nortel Matra and PKI BTS

EYPES ONIY) oo e e e e 38

Link Test (Universal, Alcatel and Nokia BTS types only) .....ocovvieiniiinennns 39

Link Test (6111 Test Set Compatibility test oniy)......ccooiviniiiiinenes 40

B 1= Ty T = =1 S PRRURP 41

Cell Control Channel Generation ..........ccove v 41

B =L L =T I =1 S PP 42

Transmitier BER TeSE ... e e it bt ansrnansnn 44

Static Power Control (BCCH) TESL......ivrirciiieriee et s 45

Downlink Power Control (TCH) Tesl..coocvreiviieerieeieee s 47

FEBCEIVET TESIS ...ttt eiiiiie et it e e e s e er e s s e ias s se st st cesamsnacs sesesea e naat s asaarabarannss 49

FeCoVET BER Te5t i e ie s vsicreereeeranns s coimmrmsemsenreesseeiesssiasanans 49

Absolute Sensitivity TS, ... e e 50

RACH TS ..ot s s s e s s s s re s s s ran e b e s e s s i s srneaeessns 52

e D I I =Y S OO OO PP, 54

RAX QUAITY TS . oeeee i s e s 56

INEETACHVE TOBES ciiiirirrsieeeee e e oo e e e bbatsntanbanrr s see e s s saassrernneeeanseesasessaransaseinnns 58

MUIIMOAE TESL 1evvivriieeevvereeiree e e esieesireestr e s sss s aisiarrsnnae s anse s s rreseneans 58

SElf CHECK TESES 1 eviureierierirerrranreiriemtieme e e e e e e im it sa s s s easess s sans e rnrassnennbnbeareasen 60

Self Check BUrst ANEIYSIS ..t e 60

RF Tests Self Check Burst AnalySis......ccccoveiiniiiiiinnniicieene 63

PROGRAMMING THE TEST SET OVER THE GPIB INTERFACE.........ccccirvverrriminnnas 66

GPIB Interface INstaliation ... 66

Initialising the Controller GPIB interface..........c.cveimmecciiiiee e 66

Handling GPIB timeouts and interface ermors ........c.cveveemieimimeaeeee 67

Sending Messages to the Test Sel ... 68

Receiving Messages from the Test Sel.........cciciiie 70

Test Set ParamelBrS. ... it e e s nees 72

GIODAI PAFAMBLEIS ..oovioeiieiicciiiieercrecircrse s e er s e s e s s mremretrrsases s s inrnaeeas 72

TESt PArABMEBIBIS ..ot r e rr s e s e e e renba e e s s 72

Initialising The Test Set ... e 73

Modifying the Test Set Parameters Database ..., 73

StArtiNg @ TESE....ccci it e e 74

Processing Test ResuUltS. . ..c.occvvriiiiicics et e 74

Data Precision and UnitS..... .o verevssec e e e e eeeeeerrecemimeinesaesssssiinenenns 74

By LU R T=Y oo 5 - O TR OO PPPPPPON 75

Data Precision and Units.......ccoveviereriirionieeion e 75

Reading Burst Analysis Data from the Test Set........cccoviieiiis 76

PRASE ETTOF 1oviiiviiiiniriieianisiieiemeeeseesssrantsrssiatasaaesesessissorasansssnessasnessininnsnnenns 76

POWEE Profile ....oonr i et e 77

Modulation SPectrUmM. ... s 78

TABLES

Table Page
6.1  Test Procedure Error COUBS ... ..iciuieiiiee i reeermereeaeeeeeeaesetssiiesnetseeessases snssnsnrasssassernensnas 35
6.2 Status Byte BiS ..ot 70
B-(ii) 6113/E{2) August 97
A7173

www.valuetronics.com



SECTION 6 OPERATING INSTRUCTIONS - GPIB

INTRODUCTION
The 6113 Digital Radic Test Set can be remotely controlled via the GPIB interface.

This Section defines the commands that can be sent to the 6113 Tesl Set over the GPIB
Interface, and the response messages that are returned. The formats for the parameters
required 1o configure the Test Set and to perform tests on a BTS are defined, together with
suggested typical values for the parameters. The messages comply with IEEE 488.2-1987
Standard Digital Interface for Programmabie Instrumentation, "Standard Codes, Formats,
Protocots, and Common Commands” (see Reference Document 1).

For detailed information on the structure and use of the GPIB Interface, the user is referred to
this standard documenl. However, some further information and examples to assist
programming are given at the end of this Section.

A design objective has been fo ensure that the GPIB Command set for the 6113 Test Sel is
compatible (as far as possible) with the GPIB Command set for the 6111/6115 Test Set.
Where there are differences, these have been minimised and are highlighted within this
document.

Where an inconsistency occurs between a 6113 command and a 6111/6115 command for
equivalent functions, then alias commands have been provided as appropriate.

This Section includes only those test details that are necessary for a comprehensive
appreciation of operating procedures. For full details of each test and all parameters, refer 1o
Section 4.

For further details see Reference Documents (1) and (2).

Reference Documents

(1) \EEE 488.2-1987 Standard Digital Interface for Programmable Instrumentation,
“Standard Codes, Formats, Protocols, and Common Commands”

(2) 1EEE 488.1 1987 Standard Digital Interface for Programmable Instrumentation.
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IEEE 488.1 STANDARD FORMAT
interface Function Subsets

The GPIB interface conforms to the following |EEE-488.1 defined ‘interface function' subsets:

Subset Function Capablliity
SH1 Source Handshake Complele
AH1 Acceptor Handshake Complete
TS Talker Complete
L4 Listener Complete
SR1 Service Request Complete
RL1 Remote/Local Compleie
PPO Parallel Poll None

DCH Device Clear Complete
DTo Device Trigger None

co Controller None

E1 Electrical Interface Three-state bus drivers

The subsets are shown on the rear paneal adjacent to lhe bus connector.

Interface Messages

The interface responds to ihe following IEEE 488.1 interface messages:

Message Descriptlon Actlan

GTL Go To Local Retums unit to Local Stale or Local With
Lockout State depending on previous staie

sSDC Selected Device Clear Reset GPIB interface to idle state

DCL Device Clear Reset GPIB interface to idle state

LLC Local Lock Out Inhibit front panel 'return 1o local' operation

Allowed Primary Address Range

The Tesl Set allows the primary GPIB address lo be set between 0 and 30 only.

Input Buffer

The input buffer length is 2700 bytes.

Query Responses

All query responses are generated when the associated query command has been parsed.

6-2 6113/E{2) August 97
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Power On Settings

At power on, the interface is configured as follows:

(1)
(2
(3)

{4)

Note:

The input and output buffers are cleared.
All event registers are cleared (Note).

All event enable registers, except for the standard and SRQ event enable registers, are
cleared. The initialisation values of the standard event and SRQ registers depend upon
the status of the Power on Status Clear flag. f this flag is reset then the contents of
these registers are restored to the values last set using the *SRE and *ESE commands.

The primary GPIB address is restored to the value set before the Test Set was powered
down. If the area of non-volatile memory where this address is stored is found o be
corrupted, then a default address of 20 is used.

When the Test Set is ready to receive Device Dependent Commands an information
message is placed in the INF message queue, which causes the OPR status bit in the
Status Byte register to be set. At the same time, the PON bit in the Standard Event
Status register is also set. Depending on how the interface was configured before
power down, this may cause the ESB bit in the Status Byte register to be set.

Primary GPIB Address Sefting

The primary GPIB address may be set in the range of 0 to 30. Changing the address causes
the IEEE 488.1 Interface to be reset.

6113/E(2) Augusi 97 6-3
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COMMON DEVICE COMMANDS AND QUERIES

The common device commands implemented are shown in the table below. The following
paragraphs give further details of these commands and queries. For a definition of these
commands and queries, refer to the |IEEE 488.2 Specification.

Command Description Implemented
Mnemonic
*ADD Accepl Address Command No
*DLF Disable Listener Function Command No
*IDN? Identification Query Yes
*OPT? Option Identification Query No
*PUD Protected user data Command No
*PUD? Protected user data Query No
*RDT Resource Description Transfer Command No
*RDT? Resource Description Transfer Query No
*CAL? Calibration Query No
*LRAN? Learn Device setup Query No
*RST Reset Command Yes
*TST? Self Test Query Yes
*OPC Operation Complete Command Yes
*0OPC? Operation Complete Query Yes
*WAI Wait To Complete Command Yes
*DMC Define Macro Command No
*EMC Enable Macro Command No
*EMC? Enable Macro Query No
*GMC? Get Macro Contents Query No
*LMC? Learn Macro Query No
*PMC? Purge Macro Command No
*IST? Individual Status Query No
*PRE Paraliel Poll Register Enable Command No
*PRE? Parallel Poll Register Enable Query No
‘CLS Clear Status Command Yes
*ESE Standard Event Status Enable Command Yes
*ESE? Standard Event Status Enable Query Yes
*ESR? Standard Event Status Register Query Yes
*PSC Power On Status Clear Command Yes
*PSC? Power On Status Clear Query Yes
*SRE Service Aequesl Enabie Command Yes
*SRE? Service Request Enable Query Yes
*STB? Read Status Byte Query Yes
*DDT Define Device Trigger Cornmand No
*DDT? Define Device Trigger Query No
*TRG Trigger Command No
*PCB Pass Control Back Command No
*RCL Recall Command No
*SAV Save Command No
6-4 6113/E{2) August 97
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Note: (1) No commands from the Auto Configure Group, Macro Group, Trigger Group or
Slored Settings Group are supporied.

(2) The 6113 Tesl Set implements the I/O buffer system described by |IEEE-488.2
for a buffer length of 2700 bytes.

Common Device Commands

The |IEEE 488.2 defined common device commands that can be sent to the 6113 Test Set are
described in the following paragraphs.

*SRE n sets the Status Register Enable register to n
where;
n = new mask value (byte), range; 0 to 255

Each bit set to 1 enables the corresponding bit in the Status Byte. Bit 6,
however, cannot be masked. Power-on default depends on the power on
Status Clear flag (see *PSC? and *PSC).

*ESE n sets the standard Event Status Enable registerto n
where:
n = new mask value (byte), range: 0to 255

Each bit set to 1 enables ihe corresponding bit in the Standard Event
register.

Power-on default depends on the Power on Status Clear flag (see *PSC?
and *PSC).

*CLS CLears the Test Set Status. This command clears:
- all status reporting reqgisters
- all queues except the output queue
- the Operation Complete bit
Note: The Operation Complete bit will not be set by the completion of any
commands that were being processed when the *CLS command
was sent,
*PSC Sets the power-on slatus clear flag to true or false.
When this flag is set true the Standard Event Status Enable and the SRQ
Event Enable registers are cleared on power-up, otherwise the registers are
resiored to their previous values,
*AST ReSeT to power-on state.

This command resels lhe Test Set settings to their power-on values.

*OPC causes the Test Set to generate the OPeration Complete message in the
Standard Event Status register when all pending operations have finished.

*WAI WAIt to continue.

This command prevenls the Test Set from executing any further commands
until any pending operations have been completed.

6113/E{2) August 97 6-5
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Common Device Queries

‘IDN?

*PSC?

*STB?

*ESR?

*SRE?

*ESE?

www.valuetronics.com

relurns the |DeNtification string:
RACAL INSTRUMENTS LTD.,6113,SS55,RR.VV
{Manufacturer, Model Na., Serial No., Firmware Issue)

Returns the current status of the Power on Status Clear flag.

returns the STatus Byte, range 0 to 255.

Bit 6 will be set if any other unmasked bit in the register becomes set. This
byte is the same as that returned by a Serial Poll.

The significance of the bits in the Sfatus Byle is as follows:

Bit

0
1

2
3
4

7

{LSB)

(MSB)

ERR
EOT
OPR
SAV
MAV

ESB

SRQ

GAV

Functlion

Error Message available

End of Test Report available

information Message available

Status Message available

Message available (set when the output queue
is not empty)

Event Status bit (set when any unmasked bil in
the Event Status register is set

Instrument requests service (SRQ to
Controller, cleared if polled, but not if read with
*STB?)

Graph daia available (set when any unmasked
bit in ihe Graph Data Event register is set)

returns the Standard Event Status register, range 0 to 255. The significance
of the bits in this byte is as follows:

(MSB)

Function

Operation Complete
Request Control - always 0O

Query Error

Device Dependent Error
Execution Error
Command Error
User Request - always O

Power On

relurns the Status Register Enable register. Reads back the value set with
*SHE.

returns the Standard Event Status Enable register. Reads back the value

set with *ESE.
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*TST? This command initiates the Sell-Check Burst Analysis (SCBA) test with the
following parameters:

Parameter Test Value

Self-Check Frequency Lowest Frequency of the
selected Hadic System Band

Self-Check Slot 4

Test Pattern 1

Number of Bursts 10

Sample Time 10s

Burst Number 0

FER Limit 0.000 %

Class Ib Limit 0.000 %

Class !l Limit 0.000 %

Peak Phase Error Limit 20.00 deg

RMS Phase Error Limit 5.00 deg

Frequency Error Limil (+/-) 95.0 Hz

Power level Error Limit (+/-) 3.0dB

An ASCII encoded number in the range of 0 to 31 is returned. The value of
zero indicates the test PASSed, for any other value refer to the following bit
field:

bit 7 bit & bit 5 bit 4 bit3 bit 2 bit 1 bit 0

0 0 0 PWR MOD | PULSE| PHFQ | BER
Where:
PWR Power Level Measurement
MOD Modulation Spectrum Measurement.
PULSE Power Profile Measurement.
PHFQ Phase Frequency Measurement,
BER Bit Error Rate Measurement.

When a bit is set to '1', the associated measurement failed, when a bit is set
to '0' the associated measurement passed.

Note: This command should nol be used while the Operation Complete
flag is not set.

*OPC? returns an ASCII '1" when all pending OPerations have Completed.
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OVERLAPPED COMMANDS

Commands that have a duration of greater than approximalely 3 seconds are classified as
Overapped Commands rather than Sequential Commands. The Overlapped or Sequential
classification of a GPIB command is specified under the description of such commands later in

this document.

While an Cverlapped Command is in progress, there are some restrictions on the use of other
GPIB commands. This mainly occurs while an in-built test function is running, since tests
cannot be run in parallel. The following table lists the GPIB commands that may be used safely
while an Overlapped Command is in progress.

Command
Mnemonic

“IDN?
*RST
*OPC
*OPC?
*WAI
*CLS
*ESE
*ESE?
*ESR?
*PSC
*PSC?
*SRE
*SRE?
*STB?
PTMG?
PPMG?
MSMG?
MBURST?
MBER?
SCBURST?
SCBER?
NTXLVL
NTPAT
NFOFF
NTADV
NTVAVG
GSE
GSE?
TSGRH?
TSSTA?
TSEOT?
TSINF?
TSERR?
ABORT

6-8

www.valuetronics.com

Description

Identification Query

Reset Command

Operation Complete Command

Operation Complete Query

Wait To Complete Command

Clear Status Command

Standard Event Status Enable Command
Standard Event Status Enable Query
Standard Event Status Register Query
Power On Status Clear Command

Power On Status Clear Query

Service Request Enable Gommand

Service Request Enable Query

Read Status Byte Query

Phase Trajectory Query

Power Profile Data Query

Modulation Spectrum Data Query

Recalis the Burst measurement results
Recall the BER results

Recalls the Self-Check Burst results

Recalls the Self-Check BER results

Sel the BTS Tx Power Level (Multimode Only)
Set the Test Pattern (Mullimode Only)

Set the Frequency Offset {Multimode only)
Set the Timing Advance (Multimode Only)
Set the number of Video Averages (Multimode Only)
Graph available Event Enable Register Setting
Graph available Event Event Register Query
Graph available Event Register Query
Status message Query

End of Test message Query

Information message Query

Error message Query

Stops the test in progress
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OPERATING INSTRUCTIONS - GPIB

GPIB STATUS REPORTING

When the system GPIB Controller conducts a Serial Poll, the Test Set responds with the Status
Byte as defined above. Bils in this register can be masked and unmasked with the Service
Request Enable register. The current value of this register in furn can be queried with *SRE?.
Bit 6 cannot be masked. If any of the enabled status bits are set, an SRQ will be generated.

Status Reporting Overview

The status byte, as returned by conducting a GPIB serial poll or by the "STB?' query
command, gives a summary of the status of all the event queues and registers contained within
the relevant interface (i.e. GPIB or RS232). The operation of this slatus reporiing structure
follows that described in the IEEE 488.2 Specification (Reference Document (1)). For a
description of the relevant message query commands and the returned message formats, see
the heading DEVICE DEPENDENT QUERIES.

Overal Status Reporting Structure

Gmph Data
fatus Stnelurs

Intormanon End of Tasl
COutput Quava Status Measage M =5 Message

Status Sinclume Stalus Structure | | Simus Structure| | Swtus Structure] | Staws Structurs

Slandard Evant Error Massaga

Siatus Sineture

Register or
Queue Summary

Bn? Bt & Bi5 Bi 4 Bh3 Bn2 Bh1 BitO
GAV MSS ESB MAV SAV OPR EQT ERR

Status Register

Graph Data Status Structure Summary Bit GAV

This structure is based on the 488.2 register mode!l and reports the availability of graph or
measurement data. A bit set in the Graph Evenl register indicates that measurement data of
lhe type assaciated with the set bit, is available and ready for reading. Reading the graph dala
with ihe relevant graph data query command will reset this bit in the register. If the data is left
unread, the arrival of new measurement data of the same type overwrites the existing data,
hence the graph data read is always the most recently generated data.
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GAV Summary Status Bit Generation

B 7 B16 | Bnd i 4 813 Bn2 Bu 1 BilO Graph Dala
SWT PWR | MOD PH Evenl Regrstar
L
1 o~
o : &1
G T g
| | ./& %
;i C —
i A W
L P&
| N
| o | .
‘ A &
e
By ? 816 BiS | Bus B3 Bi2 a1 810 Graph Dala
Bil 7 of the Slatus register SWT PWAR MOD PH Evenl Enable
Register
Where: SWT represents lhe seltling lime measurement data.
PWR rapresents the Power Profile measurament data
MOD represants the Modulalion Mask measurement data
PH represenis the Phase Error measurement data.
Master Summary Bit MSS

This bit represents the logical OR of all the remaining bits in the Status Register when read by
the "STB?' command and is hence a Master Summary Bit of the status byte.

Note: When the Status register is read via a serial poll, the GPIB RQS message is returned in
this bit position. See Reference Document (1).

Standard Event Status Structure

This represents the Standard Event Staius register model as defined by the IEEE 488.2

specification. See Reference Document (1).

Output Queue Status Structure Summary Bit MAV

This represents the 488.2 defined oulput queue status. This bit is set when the output queue is

not empty. See Reference Documenl (1).

Status Message Status Structure SAV

This structure is based upon the 488.2 defined gqueue model, representing a queue of ASCH
encoded messages. These messages fall into two types:

Call Manager Status messages
Interim Test Resulis messages.

The queue has been implemented as FIFO (first in / first out) queue, in which all incoming
messages overflowing the queue are lost.
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SAV Summary Bit Generation

Queue
not empty

Bil 3 of the Status Register

. ASCIl Message 10

. ASCIl Message 2

Section 6
OPERATING INSTRUCTIONS - GPIB

10 by 256 characler
First in First out
message quseue

ASCIl Message 1

Information Message Status Structure OPR

This is a structure based upon the 488B.2 defined queue model, representing a queue of ASCII
encoded operator information messages. The queue has been implemented as a FIFO queue,
in which all incoming messages overflowing the queue are lost.

OPR Summary Bit Generation

Quaus
not empty

Bit 2 of \he Staius Regisler

10 by 256 character
First In First out
message quaue

ASCIl Message 2

ASCII Message 1

End of Test Message Status Structure EOT

This is a structure based upon the 488.2 defined queue model, representing a queue of ASCII
encoded operator information messages. The queue has been implemented as FIFO queue, in
which all incoming messages overflowing the queue are lost.

EOT Summary Bit Generation

Queue
not empty

Bit 1 of the Status Register
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| ASCH Message 2

i 10 by 256 character
First in First out
message queue

ASCIIl Message 1 |
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Error Message Status Structure EER
This is a siructure based upon the 48B.2 defined queue model, representing a queue of ASCII

encoded operator information messages. The gueue has been implemented as FIFO queus, in
which all incoming messages overflowing the queue are lost.

ERR Summary Bit Generation

S::e:;pw ‘ ASCI| Message 10
‘ 10 by 256 characler
; First in First out
ASCIl Message 2 message queue

| ASCi Mossage

Bil 0 of ihe Siatus Regisler
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DEVICE DEPENDENT COMMANDS

Test procedures and system functions are initiated by sending the commands defined below. A
set of commands for setting Test Set related parameters and general GSM parameters are also
defined. At the complelion of each test, a message which indicates the result of the test is
available {signalled by the EOT bit in the Status Byte). This message always starts with the
same mnemonic as the test command. All commands implemented by the Test Set are
sequential in operation.

Summary of Device Dependent Commands
The following table lists the commands and queries that are available. Note that ‘alias’
commands have been included to provide compatibility with the 6111 Test Set, and these

commands are grouped with their associated commands. Detailed descriptions of the
parameters for each command are provided in subsequen! paragraphs.

General System Operation Commands

ABORT Abort Test

BTEST alias for ABORT. (For compatibility with the 6111 Test Set).
TIMOP Timing Cutput control

TIMO alias for TIMOP. (For compatibility with the 6111 Test Set).
GSE Graph Available Event Enable Register Set Command
REFSTD Reference Frequency Standard Source Select.

Global Parameter Configuration Commands

DBSIC Set the Base Station Control Channel Identification parameters
DCCHP alias for DBSIC. (For compatibility with the 6111 Test Set).
GSMCECD Set E-GSM 900 Cell Channel Description parameters
DCECD alias for GSMCECD. (For compatibility with the 6111 Test Set).
PCSCECD Set PCS 1800 Cell Channel Descriplion parameters
DCSCECD Set DCS 1800 Cell Channel Description parameters
DPCECD alias for DCSCECD. (For compatibility with the 6111 Tesl Set).
GSMNCED Set E-GSM 900 Neighbour Cell Description parameters
DNCED alias for GSMNCED. (For compatibility with the 6111 Test Set).
PCSNCED Set PCS 1900 Neighbour Cell Description parameters
DCSNCED Set DCS 1800 Neighbour Cell Description parameters
DPNCED alias for DCSNCED. (For compatibility with the 6111 Test Set).
ABISIMP Set the Abis I/O Impedance
B8TSCODE Define the pathname for the BTS download code.
BTSTYPE Define the BTS Manufacturer, Model and Software
6113/E(2) August 97 6-13
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CLRMAP
DCoOCD
DCOPT
DCSPS
DENCP
DLAID
DRACH
EMAP
EMAPBCF
LEVOS
PORTYPE
RADIOSYS
RFCONN
TRFCFG

File Commands

FOPEN

FWRITE

FCLOSE

Clear the Transceiver Mapping Table

Set Control Channel Description parameters
Set Cell Options parameters

Set Cell Seleclion parameters

Set Encryption parameters

Set Location Area ldentification parameiers
Set RACH Control parameters

Map the Transceiver to TEl and A-bis slots
Map the BCF to TEI and A-bis slot

Set Tx / Rx Level Offsets

Set the BTS / BSC Interface (A-bis or V11)
Set the Radic System

Set the RF connection type (Simplex or Duplex)
Set A-bis Settings

Opens a DOS formatted disk file for either read only access or
write oniy access.

Writes a block of data lo a disk file previously opened for write
access with the command FOPEN.

Closes a disk file previously opened with the command FOPEN.

Single Tests Commands

Functional Tests

RSTBTS
CHNGTRX
CNFGBTS

LINKTST
ELEST

Transmilter Tests

CCcCG
TXTST
TXL
SPWHL
DPWRL

www.valuetronics.com

Reset BTS (see Section 7 for BT S-specific parameter lists)
Change TRX (see Section 7 for BTS-specific parameter lists)
Configure BTS (see Section 7 for BTS-specific parameter lists)

A-bis Link Test (see Section 7 for BTS-specific parameter lists).
alias for LINKTST. (For compatibility with the 6111 Test Set).

Cell Control Channel Generation
Transmitter Test

Transmitter BER

Static Power Control

Downlink Power Control
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Receiver Tests

RXL
CSENS

SENS
CRACH
RXLEV
RXQUAL

Speclal Tests

MULTMODE

Bullt-in Self Tests

SCBA
BSCBA
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Receiver BER including compliance sensitivity
alias for RXL. (For compatibility with the 6111 Test Set).

Absolute Sensitivity
RACH Test

Received Signal Level
Received Signal Quality

Multimode

Self-Check Burst Analysis - including BER
RF Tests Self Check Burst Analysis - including BER

6-15
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Remote / Local Operation
When lhe GPIB interface is put into the Remote slate (as defined in Reference Document 1),
the 6113 Test Set automatically enters the Remote mode of operation and will respond to all

subsequent messages.

When the 6113 Test Set is in the Remote mode, the central area of the LCD display is blank
excepl for a sofikey labelled 'Local".

If a Local Lockout message has not been sent to the GPIB interface, pressing the 'Local'
softkey will return the Test Set to the Local state and reslore the Main Menu display, thus
enabling local operation using the MMI controls.

Radio System Channel Number Ranges

The Channel Number (ARFCN, Absolute Radio Frequency Channel Number) is dependent
upon the selected radio system as follows:

Band Channel Number Range
GSM 800 1to 124

E-GSM 900 0to 124 and 975 lo 1023
DCS 1800 512 to 885

PCS 1800 512 to 810

Cell Table Representation

Some of the following GPIB commands require a cell description table as one or more of the
command parameters. These tables are input as a binary bit stream expressed in Hex, using
ihe 488.2 non-decimal numeric program data format. The Cell Table parameter is specified in
Hex ASCII format and must be in multiples of B digits (32 bits).

For the GSM 900 Band, the Cell Table is encoded as 32 hex ASCII digits such that the LSB is
bit 0. Thus:

Bit ¢ represents Channel Number 1
Bit 123 represents Channel Number 124,

All bit positions more significant than 123 are ignored.

E Lowest Range Value . Highest Range Value

#H0000000000000000000000000000000 | #HFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
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For the E-GSM 900 Band, the Cell Table is encoded as 48 hex ASCII digits such that the LSB
is bit 0. Thus:

Bit O represents Channel Number 0

Bit 124 represents Channel Number 124
Bit 125 represents Channel Number 975
Bit 171 represents Channel Number 1023

All bit positions more significant than 171 are ignored.

Lowest Range Value Highest Range Value
#HO000000000000000000000000000000000 | #HFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
000000000 FFFFFFFFFFFF

For the DCS 1800 Band, the Cell Table is encoded as 86 hex ASCII digits such that the LSB is
bit 0. Thus:

Bit 0 represents Channel Number 512
Bil 373 represents Channel Number 885

All bit positions more significant than 373 are ignored.

Lowest Range Value Highest Range Value

#H0000000000000000000060000000000000 | #HFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
0000000000000000000C0000000000000000 | FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
000000000000000000000000 FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

For the PCS 1900 Band, the Cell Table is encoded as 80 hex ASCII digits such that the LSB is
bit 0. Thus:

Bit O represents Channel Number 512
Bit 298 represents Channel Number 810.

All bit posilions mare significant than 298 are ignored.

Lowest Range Value Highest Range Value

#H00000000000000000000000000000000 | #HFFFFFFFFFFFFFFFFFFFFFFEFFFFFFFF
00000000000000000000000000000000000 | FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFE
00000000 FFFFFFFFFFF
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DEVICE DEPENDENT QUERIES

This section defines the syntax of the Device Dependent Queries thal the 6113 Test Set
supports. The defaull parameter values defined are the power-on values for those parameters.

Summary of Device Dependent Queries

During the execution of a test, the Test Set will at times generate one or more of four message
types and one or more of four sets of graph data. Bolh the messages and graph data may be
read over the GPIB, the avallability of each being indicated by summary bits in the Status Byte
Regisier. The summary bit for the graph data covers four basic graph types (see the heading
Status Reporting Overview) and hence the Graph Data Event register should first be read to
check that lhe expecled graph data is ready. When the graph data is indicated ready, the data
can be read by using one of four query commands. The gueries for the four message types

are:
Query Response 488.2 Status Structure  Avallable
TSERR? Error Message Queue Model When ERR bit set
TSEOT? End of Test Report Queue Model When EOT bit set
TSINF? Information Message Queue Model When OPR bit set
TSSTA? Status Message (Note)  Queue Model When SAV bit sel

Note: TSSTA? is supported only by the SCBA command.
The queries for the graph data event register and data are:

Query Response Avallable

TSGRH? Graph Available Event Regisler At any time.
PPMG? Power Profile measurement data  When PWR bit set in the Graph Event

register.
PTMG? Phase Trajectory measurement When PH bit set in the Graph Event
data register.
MSMG? Modulation Spectrum When MOD bit set in the Graph Event
measurement data register.

Note: These queries are supported only by the SCBA command.

The gueries for obtaining file information are:

Query Response Avallable
FREAD? Recalls data stored in files When file is opened by FOPEN
FSIZE? Recalls file size Anytime

Other general queries are:

Query Response Avaliable

SCBURST? Returns ihe burst measurement Anytime (Note)
resulis

SCBER? Returns the BER resulls Anytime (Note)

Note: SCBURST? and SCBER? queries are supported only by the SCBA command.
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General System Operation Queries

This section defines the response to the following query messages that is refurned by the Test

Set (to the GPIB Controller) :

Query Hesponse

TSERR? TSERR severily, error_code, processor’
Recalls Test Set ERRor messages
(available when Bit 0 of the Status Byte is set)

where;

Severlty
0

1
2
3

Error Code

0
1

8

9

10
11
12
13
14

Processor
1
2
3
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Meaning

NONE

WARNING
SEVERE ERROR
SYSTEM FAILURE

Meaning

No error

BIST command not acknowledged by BBP (Racal
Instruments only)

Test already in progress (Racal Instruments only)

Serial EEPROM vaerify error (Racal Instruments
only)

Hardware cannot support option
Tx phase code not saved. (Racal Instruments only)

Synthesiser Calibration factors not saved (Racal
Instruments only)

1Q) calibration factors nol saved (Racal Instruments
only)

Invalid directory path

No memory card present
Disk file not open

Disk write error

File handle already in use
Card is write protecied.
File not present

Meaning
MAIN
BBP
A-bis
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Guery

TSEOT?

TSINF?

TSSTA?

6-20
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Response
TSEOT resuli_code [, test-specific measurements]’

This query is used to obtain the result of the tesl, inciuding the results
from the built in self tests. The response for each of the tests is
detailed after the test command itself. End Of Test messages are
available when Bit 1 of the Staius Byte is set.

Error Code Meaning
0 Pass
Non-zero See Table 6.1

TSINF inf_type, inf_code, "information string™
Recalls Test Set INFormation messages {available when Bit 2 of the
Status Byte is set)

where:

inf_type : 1 - Power-up message

Inf. Code Information String
1 Power-up Message Power-up Complete
inf_type . 2 - Operator Message

Inf. Code Information String
TBD TBD

inf_type : 3 - BTS Software Download required
Inf. Code Information String
TBD TBD

inf_type : 4 - BTS Code versions

Inf. Code

(See Seclion 7)

inf_type : 5 - BTS Specific Reports

Inf. Code

(See Seclion 7)

<response header> parameter|, parameter2[,.....JI'
This query is supporied only by the SCBA command.

Recalls Test Set STAtus messages (available when Bit 3 of the
Status Byte is set). Tests that return interim result messages will
generate TSINT:aaaaa results messages, where the mnemonic
‘aaaaa’ uniguely identifies the type of status or interim result message
being returned by the Test Set.
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Query Response
PTMG? #0<294 *phase_error_sample><END>
This query is supported only by the SCBA command.
Recalls the Phase Trajectory Measurement Graph data. The

response is sent in the indefinite form of the arbitrary block program
data format, which thus requires the <END> terminator,

Where;

phase_error_sample Measured phase error * 182 / deg (signed 2
byte integer)

<END> The [EEE 488B.2 defined terminator (LF &
EOI).

Each of these data items is scaled by a factor of 182 to avoid non-
integer results. Two samples per bit are taken for the useful part of
the burst (of 147 bits), hence there are 294 samples returned.

PPMG? #0<1020 * power_sampie><END>
This query is supported only by the SCBA command.

Recalls the Power Profile Measurement Graph data (available after
the Power Profile and Self-Check Burst Analysis tests). This data
allows the Controller to plot a graph of the profile of the received

burst. The response is sent in the indefinite form of the arbitrary biock
program data format, which thus requires the <END> terminator.

Where:

power_sample Measured relative power * 256/dB (signed 2 byte
integer).

Power is measured relative to the mean power in the useful part of the
burst, i.e over the 147 bits of the measurement slot.

<END> The IEEE 488.2 defined terminator (LF & EO!).
There are 1020 samples taken when analysing each burst, i.e. 170
bits with 6 samples per bit. {11 bits before the burst, 147 bits during

the useful part of the burst, and 12 bits after the burst). To convert
the sample data to units of dB, simply divide the data by 256.
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Query

MSMG?

GSE?

FREAD?

6-22
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Response
#0<201 *power_sample><END>

In Software Release version 01.06, this query is supported only by the
SCBA command.

Recalls the Modulation Spectrum Measurement Graph data obtained
in the MODSP test. The response is sent in the indefinile form of lhe
arbitrary block program data format, which thus requires the <END>
terminator.

Where:

power_sample
Measured power * 256/dBm (signed 2 byte inleger)

There are 201 frequency samples taken, i.e. 100 equidistant
frequency samples either side of a centre frequency that corresponds
to the data point or sample number 101. Each sample represents a
power level in dBm scaled by 256 io avoid non-integer resulls. On the
frequency axis, each sample is separated by 1.3/256 MHz. This gives
an approximate frequency span from the centre frequency of £507
kHz.

GRapH event Enable regisler contents in the range of 0 to 15

Bit Mnemonic Function

0 LSB PH Phase Error measurement data
available

1 MOD Modulation Spectrum Measurement
data available

2 PWR Power Profile Measurement data
available

3 SWT Switching Speed or seltine time
measurement data available

4 = Always zero

5 - Always zero

6 - Always zero

7 - Always zero

Returns : <zero fo 2048 bytes:

This command reads a block of data from a disk file that has been
previously opened for read access by the command FOPEN. The
returned data block is formatted using the 488.2 defined 'definite
length arbitrary block program data formal’ and will contain up to 2048
file data bytes. Any number of these commands may be used
sequentially to transfer lhe contents of a file, with the last available
data block containing O to 2047 bytes. The response to any further
FREAD? query requests will be a zero length data biock, i.e. #10.
When the file transfer is complete the FCLOSE command must be
sent to release the internal file handle.
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Query

FSIZE? "“file spec"

SCBURST?

SCBER?
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Example:

For a file named 'EXAMPLE.TXT', containing ihe characters 'FILE
DATA'"

{command) FOPEN "R", "ANEXAMPLE. TXT"
{query) FREAD?

(response) #19FILE DATA

(query) FREAD?

(response) #10

(command) FCLOSE

Response

Returnsthe length in bytes of the specified disk file. [f the file does not
exist a value of minus one (-1) is returned.

Default
N/A

Parameter Range

File specification file spec A complete drive, directory
path and file name
description in a DOS
format. If the drive ID is
omitted, the drive will
default to the first valid
drive found starting from

drive A.

<frequency:,

<min freq error>, min rms phase error>, <min peak phase errors,
<max freq error>, max rms phase error>, <max peak phase error>,
<mean freq error>, mean rms phase error>,

<mean peak phase error>, <power level> <END>

Used during the Self Check BURST Analysis Test, this query returns
the results of the most recent burst measurement.

Where:

Frequency is the TX_LO frequency at the time of the measurement.
Frequency error results are in Hz,

Power level is in dB.

Peak and rms phase error results are in degrees.

<frequency>,
<fer samples>, <fer events>, <class b samples>, <class Ib events>,
<class Il samples>, <class Il events> <END>

Used during the Self Check Burst Analysis Test, this query returns the
results of the most recent BER test.

Where:

Frequency is the TX_LO frequency at the time of the measurement.
Samples and events are numbers in the range O to 20,000,000.
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GENERAL SYSTEM OPERATION COMMANDS

ABORT ABORTSs the current test procedure. Termination of the test is
confirmed when the Operation Complele flag is sel true.
The test PASS/FAIL code will indicate test aborted and any results
returned will be undefined.

GSE n Sels the Graph Event enable register 1o n

Parameter Typlcal Value Range
n New Mask Value (byte) 0 Olo 15

Each bit set to 1 enables the corresponding bit in the Graph Availabie Event register.
See heading - General System Operation Queries for the companion command GSE?
and the bit definitions.

Note: This register is cleared on power-up.

REFSTD frs Select the REference Frequency STandarD source.
(This command is not available in the 6111 Test Set GPIB
Commands).
Parameter Typlecal Value Range
frs Frequency Reference 0 0=10 MHz
Standard 1=13MHz

TIMOP op, st_slot, st_bit, st_fract_bit, sp_slot, sp_bil, sp_fract_bil
Select the TIMing OutPut controal.
(All parameters are different to the 6111 GPIB Command : TIMO).

Parameter Typical Value Range
op Timing Output 0 0 = Off (Low)
1 = Off (High)
2 = Programmable
3 =183 MHz
st_slot Start Slot 0 Qto7
st_bit Bit in start slot 0 Oto 156
st_fract_bit 1/16 of a bit in start slot 0 Oio 15
sp_slot Stop Slol 0 Oto7
sp_bit Bit in stop slot 0 0to 156
sp_fract_bit 1/16 of a bit in stop slol 0 Oto 15
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6111 Test Set Compatibility Commands
The following General System Operation commands are included for 6111 Tesl Set

compatibility purposes only.

BTEST ABort the current TEST procedure.
For new test sequences use the command ABORT.

TIMO op, st_slol, st_bit, st_fract_bit, sp_slot, sp_bit, sp_fract_bit
Select the TIMing Output control.

Parameters are as for the 6113 Test Set command TIMOP. For new
test sequences use TIMOP.
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GLOBAL PARAMETER CONFIGURATION COMMANDS
The following commands are used to establish the system configuration.
BTSTYPE "mnf", "mdl", "sw"
Sends the BTS TYPE information to the Test Set.
The paramelers are strings and must be enclosed in double quotes. All three parameters
must be sent by the GPIB command, regardless of the fact that they may nol all be

supported. Set the unsupporled types as "Not Set".

Note: The parameter strings are nol case sensitive.

Parameter Default Value Range

mnf BTS Manufacturer "Not Set" See Section 7
mdl BTS Model “Not Set" See Section 7
sw BTS Software “Not Set" See Section 7

(The "sw" parameter has been added lo this command and the valid options for the other
two parameters have aiso changed from the 6111 GPIB Command BTSTYPE. See
parameter ranges listed in Seclion 7 BTS-Specific Information).

BTSCODE <full pathname:
Sets the full pathname (drive:\directory) for downloading BTS binary
code files from the PC card to the BTS. The full pathname (limited to
80 characters) musl end with a backslash (\), e.g. BABTSCODE\
This command must be issued afier the BTSTYPE command.

DBSIC ncc, bsce
SenDs the Base Station Control Channel ldentification Parameters to
the Test Set.
(This command is identical to the 6111 Test Set GPIB Command

DCCHP).
Parameler Typical Value Range
nce Network Colour Code 0 Oto7
bsce Base Station Colour Code 0 Oto7

DCOCD att, bsag, conf, mfrms, 13212
SenDs the COntrol Channel Description Parameters to lhe Test Set.

Parameter Typical Range
Value
att IMSI Attach-Detach Aliowed 1 0,1
bsag Biocks Reserved for Access Grant 0 Oto?
conf CCCH Configuration (04.08 defined 1 0,1,2,4,6
bits)
mfrms Muliiframes Between Paging Requests 2 2t09
13212 T3212 Timeout Value 0 Oto 255
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GSMCECD can, cat
{(E-GSM 900 Radio System Only)
Sends the E-GSM 900 CEIll Channel Description Parameters to the

Test Set.
Parameter Default Value Range
can Cell Allocation Number 0 Fixed
cat Cell Allocation Table Active Cells: Cells: 0to 124

6, 16, 26, 36, 46, 56, and 975 to 1023

66, 76, 86, 96,106,  (See heading:

116 Cell Table
Representation)

DCSCECD fid, ocn, cat
(DCS 1800 Hadio System Only)
Sends the DCS 1800 CEIll Channel Description Parameters to the
Test Set.
(This command is identical to the 6111 Test Set GPIB Command
DPCECD but the name change is consistent with the PCS1900
variant of this command).

Parameter (DCS 1800) Default Value Range

fid Format 1D 23 23 = Variable

ocn Origin Channel Number 513 512 to 885

cat Cell Allocation Table Active Cells: Cells =512 to 885

516, 526, 36, 546, (See heading:
556, 566, 576, 586, (Cell Table

586, 606, 612, 622, Representation)
632

PCSCECD fid, ocn, cal
(PCS 1900 Radio System Only)
Sends the PCS 1900 CEll Channe! Description Parameters 1o the

Test Set.

Parameter (PCS 1900} Default Value Range

fid Format ID 23 23 : Variable

ocn Origin Channel Number 513 51210810

cat Cell Allocation Table Active Cells: Cells: 512 t0 810
516, 526, 536, 546, (See heading:
556, 566, 576, 586,  Cell Table
586, 606, 612, 622, Representation)
632
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DCOPT pwrc, ditx, rtmo
SenDs the Cell OPTions to the Test sel.

Parameter Default Value Range

pwrc Power Control Indicator 0 0,1

dtx DTX Indicator 2 : Olo 2

rtmo Radio Link Timeout T100 8 4 to 64 in steps of 4

(SACCH Blocks)

GSMNCED ban, baind, nct
(E-GSM 900 Radio System only)
Sends the E-GSM 500 Neighbour CEIl Description parameters lo the

Test Set.
Parameter (GSM 900) Default Value Range
ban BCCH Allocation Number 0] Fixed at 0
baind BCCH Allocation Sequence Number 0 o, 1
nct Neighbour Cell Table Active Cells: Cells: 0 to 124
10, 20, 80, and 975 to 1023
100,110,120 (See heading:
Cell Table
Representation)

DCSNCED fid1, ocn1, fid2, ocn2, ncl
{PCS 1800 Radioc Systern Only)
Sends the DCS 1800 Neighbour CEIl Description parameters to the
Test Set.

{This command is identical to lhe 6111 GPIB Command DPNCED).

Parameter (DCS 1800) Detault Value Range

fid1 Format ID #1 23 23 = Variable

ocnl Origin Channel Number #1513 512 to B85

fid2 Format 1D #2 255 23 = Variable
255 = Unused

ocn2 Origin Channel Number #2 513 512 to 885

nct Neighbour Cell Table Active Cells: Celis: 512 to 885

513 (See heading:
Cell Table
Representation)
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PCSNCED fid1, ocn1, fid2, ocn2, nct
{PCS 1900 Radic System Only)
Sends the PCS 1900 Neighbour CEIll Description parameters to the

Test Sel.

Parameter (PCS 1900)

fid1
ocnl
fid2

ocn2
nct

Format ID #1

Origin Channel Number #1

Format ID #2

Crigin Channel Number #2

Neighbour Cell Table

DRACH mr, txs, cb, re, plmnp, ci
SenDs the RACH Control parameters to the Test Set.

Parameter

mr
txs

cb

re
plmnp
ci

Maximum Retransmissions

Tx Spread Integer

Cell Barred

Call Re-Establish
PLMN Permitted
Cell Identity Value

DLAID accn, mce, mng, lac
SenDs the Location Area IDentification parameters to the Test Set.

Parameter

accn
mcc

mnc

lac

Access Control Class
Maobile Country Code
Mobile Network Code
Location Area Code

DCSPS crh, mpeeh, mpace
SenDs lhe Cell Selection ParameterS to the Test Set.

Parameter

crh Cell Resselect Hysterisis
mpcch  Max Mobile Tx Power Level
mpacc  Min Mobile Rx Signal Level
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Default Value

23
513
255

513
Active Cells:
513

Default Value

Default Value
0

1
1
1

Default Value

12
15
0

Range

23 = Variable
512 to 810

23 = Variable
255 = Unused
512 to0 810

Cells: 512 i0 B10
{See heading:
Cell Table
Representation)

Range

1.2,4,7

31012, 14, 16, 20,
25,32, 50

0,1

0,1

0 1o 255

0 1o 65535

Range

0 to 65535
0to 999
01099
0to 65535

Range

02 4,6,8,10,12, 14
0 to 31
0to 63
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DENCP kc
SenDs the ENCryption Parameters to the Test Sel.
Parameter Default Value Range
ke Encryption K¢ #HFFFFFFFF Any 16 digit Hex Number.

FFEFFC00

RADIOSYS radsys
Select the RADIO SYStem.
{This command not available in the 6111 Test Set GPIB Commands).

Parameter Detault Value Range

radsys Radio Systern 0 0 = E-GSM 900
2=DCS 1800
3=PCS 1800

TRFCFG crcd, slot0, t1ff
Sends the TRaFfic ConFiGuration parameters for the Abis Link.

(The t1ff parameter has been added 1o the 6111 GPIB Command
TRFCFG parameiers).

Parameter Default Value Range

crcd CRC 4 Bit 0 0 Off
1:0n

slot0 Slot 0 Bits 3to B 3 0to 63

t1ff T1 Frame Format 0 If T1 Option is fitted:
0 = ESF
1=D3/D4

Note: t1ff parameter is not used if E1 Option is fitted, but must
be supplied as part of the command.

EMAPBCF bct_tei, bef_slot, sub_slot
Sends thE MAPping parameters for the BCF to the Test Set.
See also CLRAMAP command.

Parameter Default Value Range

bef_tei BCF TEI BTS specific (Note) 0to 127

bef_slot BCF Sig Slot BTS specific (Note} 0 to 31

sub_slot  BCF Sub Slot BTS specific (Note) 16 kbit/s Signalling: 010 3

64 kbit/s Signalling : -1

Note: See Section 7 Manufacturer-Specific Information.
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EMAP trx, cell, tei, sig_slot, sub_slot, tch_slot1, teh_slot2, arfcn
Sends thE transceiver MAPping parameters to the Test Set.
See also CLRMAP command

(The Channel Number parameter has been added to the 6111 Test
Set GPIB Command EMAP parameters.

Parameter Default Value Range

Tranceiver ldentifier trx BTS specific (Note) 010127

Cell Number cell BTS specific (Note) 0to 127

TEI fei BTS specific (Note) 0to 127

Signal Slot sig_slot  BTS specific (Note) 01to 31

Sub Slol sub_slot BTS specific (Note) 16 kbit/s Signalling : 0to 3

64 kbit/s Signalling : -1
Traffic Channel Slot 1 tch_slot1 BTS specific (Note) 0to 31
Traffic Channel Slot 2 tch_slot2 BTS specific (Note) 0 to 31

Channel Number arfcn BTS specific {Nole) (See heading Radio
System Channel Number
Ranges)

Note: See Section 7 Manufacturer-Specific Information.

CLRMAP (no parameters)
CleaRs the whole MAPping table.

This command must always be sent before the start of any mapping
information, i.e. before EMAP or EMAPBCF commands.

PORTYPE port
Select the A-bis interface PORT TYPE.
Parameter Default Value Range
port Port Type 1 0=V11
1 = A-bis
ABISIMP ohm
Select the Abls Input / Cutput IMPedance.
(This command is not available in the 6111 Test Set GPIB
Commands).
Parameter Default Value Range
ohm I/O Impedance 0 0 = Unbalanced (Note 1, 2, 3, 4)

1 =Balanced (Note 1, 2, 3, 4)

Note: (1) Unbalanced selects the BNC co-ax connectors on the front panel.
Balanced selects the 3-pin in-line connectors on the front panel.

(2) Ifihe E1 board is fitted in the Test Set then:
unbalanced is 75 Ohm and Balanced is 120 Ohm.

(3) Ifthe T1 board is fitted in the Test Set then:
both Unbalanced and Balanced are 100 Ohm.
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LEVOS offsels, txoff, rxoff
Selecl the BTS Rx / Tx OffSet option and LEVels.

Parameter Default Value Range
offsets Leve| Offsets 0 0 = Off
1=0n
txoff BTS Transmit Offset 0.00 -99.99 to +89.99 dB
rxoff BTS Receive Offsel 0.00 -99.99 to +989.99 dB

RFCONN conn
Select lhe RF CONNection type.

{This command is not available in the 6111 Test Set GPIB

Commands).
Parameter Default Value Range
conn RF Connection Type 3 2 = Duplex
3 = Simplex
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6111 Test Set Compatibility Commands

The following Parameter Configuration commands are included for 6111 compatibility purposes
only.

DCCHP ncc, bsce
SenDs the Base Station Control CHannel Idenilification Parameters to
the Test Set.

Parameters are the same as for the command DBSIC. For new test
seguences use the DBSIC command.

DCECD can, cat
(GSM 900 Radio System only)
SenDs the GSM 900 CEll Channel Description Parameters to the Test
Set.

Parameters are the same as for the command GSMCECD. For new
test sequences use the GSMCECD command.

DPCECD fid, ocn, cat
(DCS 1800 Radic System only)
Sends the DCS 1800 CEIll Channel Description Parameters 1o the
Test Set.

Parameters are the same as for the command DCSCECD. For new
test sequences use the DCSCECD command.

DNCED ban, baind, nct
(GSM 900 Radio System only}
SenDs the GSM 900 Neighbour CEll Description parameters to the
Test set.

Parameters are the same as for the command GSMNCED. For new
test sequences use the GSMNCED command.

DPNCED fid1, ocn1, fid2, ocn2, nct
(DCS 1800 Radio System only)
Sends the DCS 1800 Neighbour Ceill Description parameters to the
Test set.

Parameters are the same as for the command DCSNCED. For new
test sequences use the DCSNCED command.
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FILE COMMANDS

The following commands are used to open DOS formatied disk files and either write data to
them or read data from them.

FOPEN "mode", "file spec”

Parameter Typical Range
Value
Read or wrile access mode  mode N/A B: Read only access
W Write only access
File specification file spec N/A A complete drive, directory

path and file name description
in a DOS format. If the drive ID
is omitted, the drive will default
to 1he first valid drive found
starting from drive A.

The FOPEN command opens a DOS formalted disk file for either read only access or
write only access. The command will always position an intemal file pointer to point 10
the start of the given file; therefore, when specifying a write only file, any existing file
having the same file specification will be overwritten. Once successiully opened this file
may be written to using successive FWRITE commands, or read from using successive
FREAD? queries. On completion of the file transfer the disk file should be closed using
the FCLOSE command.

Note: Only one file may be open at any given time, irrespective of the access mode. A
file can only be opened once at a time (i.e. no second copy made).

FWRITE #<arbitrary block program data>

Parameter Typical Range
Value
File data arbitrary block N/A 1 to 2048 bytes, formatted using the
program data definite or indefinite form of the 488.2

defined arbitrary block program block
format. E.g.to send "FILE DATA" In
definite form use:

FDAT #19FILE DATA

This command writes a block of data to a disk file previously opened for write access with
the command FOPEN. The block of data is contained within a single parameter,
encoded using the 488.2 defined arbitrary block program data formal. The maximum
number of bytes that may be transferred using a single FWRITE command message is
2048 bytes; if the length of the file to be transferred is greater than this then successive
FWRITE commands must be used, ensuring that the data blocks are sent sequentially.

All data transferred to a disk file is buffered in an intemal 20 kbyte buffer. At the
completion of the file transfer it is important to ensure that the contents ot this buffer are
flushed using the FCLOSE command before removing the disk from the card slot.

FCLOSE

This command closes a disk file previously opened with the GPIB command FOPEN. If
ihe file was opened for write access, the contents of all internal buffers will be fiushed to
the disk file.
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TEST COMMANDS AND PARAMETERS

This section defines the format of the GPIB commands used to initiate each of the lests
provided by the 6113 Test Set, and also the format of the GPIB messages available during, and
returned at the end of, each test process.

Note that when a test command is used, all associated parameters must be entered with the
command. Consequently no Default values are provided in the test programs, but Typical
Values are given in the following test command descriptions and these may be used as

required.

Each test described uses a common set of Error Codes. These Error Codes are given in

Table 6.1 below.
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TABLE 6.1 Test Procedure Error Codes

Common GPIB Error Messages

Locking to Cell Control Channel

Agctivating Traffic Channel

Starting Test

Synchronised to Cell Control Channel

Checking System Information Messages
Systemn Information Messages Correct
Establishing RF Link

AF Link Established

Releasing RF Link

RF Link Released

Sending A-bis Cypher Mode Command

RF Cypher Mode Command Received

Sending RF Cypher Mode Compiete

A-bis Cypher Mode Complete Received

BTS ready to be tested

Test complete

Errer reported during BTS configuration
Searching for power

Sending access request on RACH

Waiting for channel required from BTS

Time advance indicales moving away from BTS
Time advance indicates moving towards from BTS
Waiting for new time advance command from BTS
Waiting for spurious RACHs

Press 'Abort' to continue

Establishing link

Link established

Disconnecting link

Link disconnected

Universal BTS Related GPIB Error Messages

Establishing A-bis RSL link to TRX
A-bis RSL link to TRX established
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Common EOT Messages

FAIL - Cannot map TCH TRX

FAIL - Cannot map CCH TRX

FAIL - System information frames not received
FAIL - System information frames not correct
FAIL - BER test limits exceeded

FAIL - Power profile limits exceeded

FAIL - RF in wrong state to send measurement report
FAIL - RF in wrong slate to establish link

FAIL - RF in wrong slate to release link

FAIL - Failed to establish AF link

FAIL - Failed to release RF link

FAIL - Receiver BER test failed

FAIL - Failed 1o establish A-bis link

FAIL - Failed to release A-bis link

FAIL - BTS failed to aclivate traffic channel
FAIL - Test aboried

FAIL - incorrect BSIC received in SCH burst
FAIL - Tirmeout waiting for SCH bursl

FAIL - No link established on TEI

FAIL - No CES is available to esiablish

FAIL - Phase trajectory limils exceeded

FAIL - Modulation spectrum limits exceeded
FAIL - Power level steps limits exceeded

Test Complete

FAIL - A-bis link to BCF failed

FAIL - A-bis link to TCH TRX failed

FAIL - A-bis link to CCH TRX failed

FAIL - BTS type not authorised

FAIL - Sensitivity limit exceaded

FAIL - Link already established

FAIL - Link already disconnected

FAIL - BTS type not set

FAIL - RF cypher mode command not received
FAIL - A-bis cypher mode command not received
FAIL - V11 loopback test failed

FAIL - No channels to monitor

FAIL - Bx level limits exceeded

FAIL - Channel required message not received
FAIL - Access request from BTS not correct
FAIL - BTS calculated wrong timing advance
FAIL - Timing advanced by incorrect ammount
FAIL - Timing advance command nol received
FAIL - Transmitter measurements limits exceeded

Unlversal BTS Related EOT Messages

FAIL - BTS NACK received
FAIL - A-bis RSL link establish failed

6113/E{2) August 97
A7173



301
302
303
304
305
306
307

200
20
202
203
204
205
206
207
208
209
210
211
212

228
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A-bls Related EOT Messages

FAIL - A-bis unable to synchronise to traffic frame
FAIL - A-bis lost synchronisation with traffic frames
FAIL - No valid A-bis traffic frames received

FAIL - Too many A-bis frames discarded

FAIL - A-bis idle frame type received

FAIL - A-bis frame type not recognised

FAIL - Receiver BER test timed out

BBP Related EOT Messages

FAIL - Unknown error (BBF)

FAIL - Parameter error (BBP)

FAIL - Timeout - no reason given (BBP)
FAIL - No power detected

FAIL - No power detected in FCCH

FAIL - Excessive phase error in FCCH burst
FAIL - No power detected in SCH burst
FAIL - Excessive phase error in SCH burst
FAIL - No FCCH burst found

FAIL - No SCH burst found

FAIL - General error during demodulation
FAIL - Failed to locate training sequence
FAIL - No signal detected during demodulation

FAIL - Failed to turn off RACH repons
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Functional Tests

Reset BTS (Alcatel, Ericsson, ltaltel, Motorola, Nokia, Nortel Matra and PKI
BTS types only)

GPIB Command:
RSTBTS (no parameters) Starts the test procedure

GPIB Response:
RSTBTS n Test result in response o the TSEOT? query.
Parameter:

0 Tesl Passed

non-zero Test Failed
{See Table 6.1 for Test Procedure Error Codes)

n

In
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Link Test {Universal, Alcatel and Nokia BTS types only}

(This command is based on the 6111 Test Set GPIB command ELEST, but the test involved is
different and does not require the LDIS command to follow).

This A-bis Link Test exercises the physical BTS/BSC lerrestrial connection.
GPIE Command:

LINKTST abis_slot, sub_slot, tei, sapi
Starts the tesl procedure

Parameter Typlcal Value Range
abis_slot A-bis Signalling Timeslot 16 1to 31
Number
sub_slot A-bis Signalling Subslot 4 16 kbit/s Signalling
Number D10 3
64 kbit/s Signalling:
4
tei Terminal Endpoint Identifier 1 Oto 127
sapi SAPI 0 0, 62

GPIB Response:
LINKTST n Test result in response to the TSEOT? query.
Parameter:

0 Test Passed

non-zero Test Failed
(See Table 6.1 for Test Procedure Error Codes)

n
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Link Test (6111 Test Set Compatibility test only)

(Parameters are lhe same as for the command LINKTST. For new lest sequences use
LINKTST command).

GPIB Command:

ELEST abis_slot, sub_slot, tei, sapi
Starts the test procedure

Parameter Typlcal Value Range
abis_slol A-bis Signaliing Timesiol 16 1to 31
Number
sub_slol A-bis Signalling Subslot 4 16 kbit/s Signalling
Number Oto 3
64 kbit/s Signalling:
4
tei Terminal Endpoint Identifier 1 0to 127
sapi SAP! 0 0, 62

GPIB Response:
ELEST n Test result in response to the TSEOT? query.
Parameter:

0 Test Passed

non-zero Test Failed
(See Table 6.1 for Test Procedure Error Codes)

no
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Transmitter Tests

Cell Control Channel Generation

WARNING: THIS TEST CAN BE LEFT IN A STATE IN WHICH THE BTS TRANSMITS
CONTINUQUSLY UNTIL THE TEST IS ABORTED BY THE OPERATOR. ALL
DUE ATTENTION MUST BE PAID TO ENSURE THAT THE TEST IS
ABORTED AT AN APPROPRIATE TIME AND THE BTS HAS STOPPED
TRANSMITTING.

DO NOT DISCONNECT ANY RF CABLES UNTIL THE TEST IS COMPLETE
OR HAS BEEN ABORTED AND THE BTS HAS STOPPED TRANSMITTING.

GPIB Command:

CCCG ccn, tlvel, nce, bsce,mech Starts the test procedure
Parameter Typical Value Range
cen Control Channel Number E-GSM 900 = 80 See heading Radio
DCS 1800 = 512 System Channel Number
PCS 1800 = 512 Ranges
iivl BTS QOutput Power Level O 0 = Max
1106
nce Network Colour Code 0 Oto7
bscc Base Station Colour Code 0 Oto7
mcch Maintain BCCH 0 0=0ff, 1=0n
GPIB Response:
CCCGn Test resull in response to the TSEOT? gquery.
Parameter:
n o Tesl Passed

non-zero Test Failed
(See Table 6.1 for Test Procedure Error Codes)
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Transmitter Test

(This command is not available in the 6111 Test Set GPIB commands. It is based on the 6111
Tesl Set GPIB commands DPHFQ and PHFQ).

GPIB Command:

TXTST ftcn, tsit, tivl, rivl, nbrst, trxcfg, tpat, bnum, hop, enc, fimt, rph, pph, explvl, pimt,

nimt, pprmsk
Starts the test procedure
Parameter Typical Value Range
tcn Channel Number E-GSM 900 = 90 See heading Radio
DCS 1800 = 512 System Channel
PCS1300 = 512 Number Ranges
tsit Timeslot 4 Oto7
thv! BTS Output Power Level 0 0 = Max
1106
rivl BTS Rx Signal Level -85.0 -120.0 to -40.0 dBm
nbrst Number of Bursls 10 110 999
trxefg TRX Configuration 1 0=BCCH
1=TCH
tpat Tesl Pattern 1 Oto9
bnum Burst Number 0 0= Any
1104
hop Hopping 0 0= Off (Note 1)
1=0n
enc Encryption 0 0= 0Off
1= A5/
2 =A5/2
fimt Frequency Error Limit {(+/-) 48.0 0.0 to 5000.0 Hz
rph RAMS Phase Error Limit 5.00 0.00 to 10.00 deg
pph PeakPhase Error Limit 20.00 0.00 to 30.00 deg
expivl Expected Power Level (Note 2) 0.0 to +100.0 dBm
pimt Power leve! Limit (+) 3.0 0.0103.0dB
nimt Power level Limit {-) Q.0 0.0t0o3.0dB
ppmsk Power Profile Mask 1 0=0ff, 1=0n
Checking
Note: (1) Not supporied by sofiware Release version 03.01

(2) The default Expected Power Level value is BTS specific; it is the same
value as entered for Maximum BTS Outpul Power in the Configure BTS

test.

Where applicable, this figure should include losses expected in the
combiner and any other calculated losses in the BTS between the TRX
and the output interface. Allow for the fact that the test may not
necessarily start at the maximum power level. Loss in ihe RF lead
between the BTS and the Test Set should not be included because this
loss can be compensated by the Level Offset file.
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GPIB Response:

TXTST n, min_freq_err, min_rms_perr, min_peak_perr, max_freq_err, max_rms_perr,
max_peak_perr, ave_freq_err, ave_mms_perr, ave_peak_perr, bts_pwr, req_pwr,
meas_pwr, pwr_err, pwr_profile, mod_spec

Test result in response to the TSEOT? query.

Response Description Range Units
Element
n Tesl Pass / Fail code 0 = Passed

Non-zero = Failed

(Note)
min_freq_err Minimum Frequency Error dBm
min_rms_perr Minimum RMS Phase Error Hz
min_peak_perr Minimum Peak Phase Error Hz
max_freq_err Maximum Frequency Error dBm
max_rms_perr Maximum RMS Phase Error Hz
max_peak_perr Maximum Peak Phase Error Hz
ave_freq_err Average Frequency Error dBm
ave_rms_perr Average RMS Phase Error Hz
ave_peak_perr Average Peak Phase Error Hz
bts_pwr BTS Power Test Pass / Fail code 0 = Passed

1 = Failed
req_pwr Requested Power dBm
meas_pwr Measured Power dBm
pwr_err Power Error dB
pwr_profile Power Profile Test Pass / Fail code 0 = Passed

1 = Failed
mod_spec Modulation Spectrum Test Pass/ Fail 0 = Passed

code 1 = Failed

Note: See Table 6.1 for Test Procedure Error Codes.
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Transmitter BER Test

GPIB Command:

TXL tcn, tslt, tfmt, enc, tivl, rivl, tpat, sampt, ferl, c1bi, c2I

Starts the test procedure

(Parameters in bold are new parameters added to the 6111 Test Set GPIB command
paramelers. The parameter list is based on the 6111 GPIB commands DTXL and TXL.).

Parameter Typlcal Value Range
len Channel Number E-GSM 800 = 90 See heading PRadio
DCS 1800 = 512 System Channel Number
PCS 1900 = 512 Ranges
tsit Timesiot 4 Oto7
tfmt TCH Format 0 Fixed at 0
enc Encryption 0 0 = Off
1 = A5/
2 = Ab/2
tivl BTS Output Level 0 0 = Max
1t06
rivl BTS Rx Signal Level -85.0 -120.0 to -40.0 dBm
tpat Test Pattern 1 Oto9
sampt Sample Time 10 1 to 300000 s
ferl FER Limit 0.000 0.000 to 100.000 %
clbl Class Ib Limit 0.000 0.000 to 100.000 %
c2l Class Il Limit 0.000 0.000 to 100.000 %

GPIB Response:

TXL n, fer_s, fer_e, cib_s, ¢c1b_e, c2_5,¢c2_e
Test result in response lo the TSEOT? query.

Response Element Description Range
n Test Pass / Fail code 0 = Passed
Non-zero = Failed
(Nole)
fer_s Number of FER samples in BER
measurernent
fer_e Number of FER events in BER
measurement
cib_s Number of Class Ib samples in BER
measurement
clb_e Number of Class Ib events in BER
measurement
c2_s Number of Class Il samples in BER
measurement
c2_ e Number of Class Il events in BER
measurement
Note: See Table 6.1 for Test Procedure Error Codes.
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Static Power Control (BCCH) Test

GPIB Command:

SPWRL tcn, tslt, rivl, nstep, ave, fsivl, plmt, nimt, stacimt, cerr
Starts the test procedure

Parameter Typical Value Range

ten Channel Number E-GSM 900 = 90  See heading Radio
DCS 1800 =512 System Channel Number
PCS 1900 =512 Ranges

tsht Timeslot 4 Oto7
rivl BTS Rx Signal Level -85.0 -120.0 to -40.0 dBm
nstep Number of Steps 6 0to15
(Max is BTS-specific)
ave Number of Averages 10 1 to 10000
fslvi First Step Expected Level  (Note 1) 0.0 to +100.0 dBm
(BTS-specific)
pimt Max Power Level (+) 3.0{2.0}(Note2) 0.0t03.0dB
nimt Max Power Level (-) 0.0[2.0} (Note2) 0.0tc3.0dB
staclmt Slep Accuracy Limit {+/-) 05[1.0}(Note2) 0.0tc3.0dB
cerr Cumulative Error (+/-) 3.0[3.0](Note2) 0.0tc6.0dB

Note: (1) The default Expecled Power Level value is BTS specific; it is the same
value as entered for Maximum BTS Output Power in the Configure BTS
test.

Where applicable, this figure should include losses expected in the
combiner and any other calculated losses in the BTS between the TRX
and the output interface. Allow for the fact that the test may nat
necessarily start al the maximum power level. Loss in the RF lead
between the BTS and the Test Set should not be included because this
loss can be compensated by the Level Offset file.

(2) Values in [ ] brackets are Phase 2 vaiues.
GPIB Response:
This Test generates two types of messages: interim responses and a final test message.
The interim responses are TSPLT status messages. They are generated by sending the
TSPLT command to the Test Set while the test is running. These report lhe measured

data after each step, in the form of the following GPIB report:

TSPLT step_num, status, target_Ivl, meas_lvl, step_err, cum_err
Interim response message.
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Response Element Description Range Units
step_num Step Number of the intermediate 0to 15
Tesl
status Status of Intermediate Test 0 = Pass
i = Power High

2 = Power Low

4 = Cumulative High
8 = Cumulative Low
16 = Accuracy High
32 = Accuracy Low

255 = No Power

target_Ivl Target Power Level dBm
meas_|vl Measured Power Level dBm
step_err Siep Error dB
cum_err Cumulative Error dB

If the Test Set is unable to perform a measurement at a particular power level, the value
999 will be returned instead of the corresponding Response Element.

The final Test Result is generated in response to the TSEQT? query :

SPWRL n Test result in response to the TSEQT? query.
Response Element Description Range
n Test Pass / Fail code 0 = Passed

Non-zero = Failed (Note)

Note: See Table 6.1 for Test Procedure Error Codes.
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Downlink Power Control (TCH) Test

GPIB Command:

Section 6

OPERATING INSTRUCTIONS - GPIB

DPWRL ficn, tslt, rivl, nstep, ave, staclmt, cerr

Parameter

ten Channel Number

tslt Timeslot

rivl BTS Rx Signal Level
nstep Number of Steps

ave Number of Averages
staclimi Step Accuracy Limit (+/-)
cerr Cumuiative Error {(+/-)
Note:

GPIBE Response:

Staris ihe test procedure

Typical Value

E-GSM 900 = 90
DCS 1800 =512
PCS 1900 =512
4

-85.0

15

10
0.5 [1.0] (Note)
3.0 [3.0] (Note)

Values in [ ] brackets are Phase 2 values.

Range

See heading Radio
Systern Channel Nurmmber
Ranges

Oto7

-120.0 to -40.0 dBm
11015

(Max is BTS-specific)

1 {0 10000

0.0to 3.0dB

0.0tc 6.0dB

This Test generates two types of messages: interim responses and a final fest message.

The interim responses are TSPLT status messages. They are generated by sending the
TSPLT command to the Test Set while the test is running. These report the measured

data after each step, in the form of the following GPIB report:

TSPLT step_num, status, target_Ivl, meas_lvl, ssize, step_err, cum_err
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Intetim response rmessage.
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Response Element Description Range Units
step_num Step Number of the Intermediate 0to 15
Test
status Status of intermediale Test 0 = Pass
1 = Power High

2 = Power Low

4 = Cumulative High
8 = Cumulative Low
16 = Accuracy High
32 = Accuracy Low
255 = No Power

targel_Jvl Target Power Level dBm
meas_|vl Measured Power Level dBm
ssize Step Size dB
step_err Step Error dB
cum_err Curnulative Error dB

If the Test Set is unable to perform a measurement at a particular power level, the value
999 will be returned instead of the corresponding Response Element.

The final Test Result is generated in response to the TSEOT? query :

DPWRL n Test result in response to the TSEOT? query.
Response Element Description Range
n Test Pass / Fall code 0 = Passed

Non-zero = Failed (Note)

Note: See Table 6.1 for Test Procedure Error Codes.
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Receiver Tests
Receiver BER Test
GPIB Command:

RXL ftcn, tsit, timt, enc, tivl, rivl, tpat, sampt, ferl, ¢1bl, c2l, hop
Starts the test procedure

(Parameters in bold are new parameters added to the 6111 Test Set GPIB command
parameters. The parameter list is based on the 6111 GPIB commands DRXL, RXL,
DCSENS and CSENS).

GPIB Command (6111 Compatiblilty only):

CSENS tcn, tslt, tfmt, enc, tivl, rivl, tpat, sampt, ferl, ¢1bl, ¢2I. hop
(For new test sequences, use the RXL command).

Parameter Typical Value Range

tcn Channel Number E-GSM 900 = 90 See heading Radio
DCS 1800 = 512 System Channel Number
PCS 1900 = 512 Ranges

tslt Timeslot 4 Oto7

timt TCH Format 0 Fixed at 0

enc Encryption 0 0=0ff, 1=A5/1,2=A5/2

tivi BTS Output Level 0 0=Max, 1to6

rivl BTS Rx Signal Level -104.0 -120.,0 to -40.0 dBm

tpat Test Pattem 1 Oto9

sampt Sample Time 10 1 to 300000 s

ferl FER Limit 0.100 0.000 to 100.000 %

cibl Class lb Limit 0.400 0.000 to 100.000 %

c2l Class I Limit 2.000 0.000 to 100.000 %

hop Hopping 0 0=0f/ 1=0n

GPIB Response:

RXL n, fer_s, fer_e, c1b_s,clib e, c2_s,¢c2 e
Test resull in response to the TSEOT? query.

Response Description Range

Element

n Test Pass / Fail code 0 = Passed
Non-zero = Failed (Note)

fer_s Number of FER samples in BER measurement

fer_e Number of FER events in BER measurement

clb_s Number of Class |Ib samples in BER measurement

clb_e Number of Class |b events in BER measurement

c2_s Number of Class |l samples in BER measurement

c2_e Number of Class Hl events in BER measuremeni

Note: See Table 6.1 for Test Procedure Error Codes.
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Absolute Sensitivity Test

GPIB Command:

SENS tcn, tslt, enc, 1lvl, fstp, tlim, tivl, tpat, sampt, ferl, ¢1bl, c2l, hop
Starts the test procedure

(Parameters in bold are new parameters added to the 6111 Test Set GPIB command

parameters. The parameter list is based on the 6111 GPIB command DSENS and

SENS).

fcn

tslt
enc

vl
fstp
tlim
tivl

tpat
sampt
ferl
cibl
c2l
hop

GPIB Response:

Parameter

Channel Number

Timeslol
Encryption

Initial Level

Final Step Size

Pass / Fail Threshold
BTS Output Level

Test Patiern
Sample Time
FER Limit
Class |b Limil
Class Il Limit

Hopping

Typical Value

E-GSM 800 = 90
DCS 1800 = 512
PCS 1900 = 512

4
0]

-80.0
0.5
-104.0

10

0.100
0.400
2.000

Range
See heading Radio

Systemn Channel Number

Ranges

Oto7

0=0H

1= A5/

2 = A5/2

-120.0 to -40.0 dBm
0.1t02.0dB
-120.0 to -20.0 dBm
0 = Max

1t06

Oio 9

1 to 300000 s
0.000 to 100.000 %
0.000 to 100.000 %
0.000 to 100.000 %
0 = Off

1=0n
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This Test generates two types of messages: an interim response and a final test

message.

The interim responses are TSSEN status messages. They are generated by sending the
TSSEN command to lhe Test Set while the test is running. These report the current
signal level at each step, in the form of the following GP!B report.

TSSEN sens_|Ivl, ber

Response Element

sens_Ivl
ber
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Interim response message

Description Unlts
Current Sensitivity level dBm
Bit Error Rate at this level %o
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SENS n, level

Response
Element

n

level
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Test result in response to the TSEOT? query :

Descriptlon Range Units
Test Pass / Fail code 0 = Passed

Non-zero = Failed

(Note)
The lowest BTS Output Power dBm

Level at which the specified BER
can be maintained.
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RACH Test

GPIB Command:

CRACH tcn, tivl, rivl, nrach, rdel, terr, llest

Parameter

lcn

thvl

rlvl
nrach
rdel

terr
tesl

Note:

GPIB Response:

This Test generates two types of messages: an interim response and a final tesi

message.

The interim responses are TSRACH status messages. They are generated by sending
the TSRACH command to the Test Set while the test is running.

Channel Number

BTS Output Power
Level

BTS Rx Signal Level
Number of RACHs
RACH Delay

Timing Errar (+/-)
Length of Spurious
RACHS test

Typical Value

E-GSM 900 = 80
DCS 1800 = 512
PCS 1900 = 512

Starts the test procedure

Range

See heading Radio
Systermn Channel Number
Ranges

O0=Max, 1to6

-120.0 to -40.0 dBm
1 to 10000

-1 = Step (Note)
Oto+219

1 to 10 bits

1 to 1440 minutes

A RACH Delay of -1 causes the Tesl lo step the Offset through the slot from 0 to
63 bits as the Test proceeds.

current intermediale measurement data, in the form of the following GPIB report.

TSRACH npassed, nfailed, invld_rarg, badtim, no_ch_rqd

Response Element

npassed
nfailed
invid_rarg

badtim

no_ch_rqd
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Description

Number of Successful tests
Number of Failed tests
Number of tests lhat failed due to an invalid
Rx Access Request
Number of tests that failed due to a Bad
Timing Advance value
Number of tests that failed due to No
Channel Required message being received

Interim response message.

These report the
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CRACHn Tesl result in response to the TSEQOT? query ;

(The response parameter list has changed from the 6111 Test Set GPIB responses
TSRACH and CRACH).

Response Element Description Range

n Test Pass / Fail code 0 = Passed
Non-zerc = Fajled (Note)

Note: See Table 6.1 for Test Procedure Error Codes.
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Rx Level Test

(The parameters in bold are new paramelers added to the 6111 Tesl Setl GPIB
command/response paramelers).

GPIB Command:

RXLEV tcn, tslt, tivl, tpat, ilvl, ssize, nsam, rxerr, nstep, hop
Stars the test procedure

Parameter

fcn

Channel Number

Typical Value

E-GSM 900 = 890
DCS 1800 = 512
PCS 1900 = 512

Range

See heading Radio
System Channel Number

Ranges
tslt Timeslot 4 0to7
thvl BTS Output Level 0 0=Max, 1106
tpat Tesi Pattern 1 0to9
vl Initial Level -91.5 -120.0 to -40.0 dBm
sgize Siep Size 2 1to10dB
nsam Number of Samples 4 1010
rxerr RX Level Error (+/-) 4 1to 10
nstep Number of Steps 10 0 to 100
hop Hopping 0 0=0ff, 1=0n

GPIB Response:

This Test generates wo types of messages: an interim response message and a final
test message.

The interim responses are TSRXLEV status messages. They are generated by sending
the TSRXLEV command to the Test Set while the test is running. These report the

current intermediate measurement data, in the following form:

TSRXLEYV Ivl, Inom, Imin, Imax, Imean, q0, q1, g2, q3, a4, g5, a6, q7
inierim response message

Response Element Descriptlon

vl Requested Signal Level of current step
Inom Nominal Rx Level value of current step
Imin Minirmum Rx Level value reported

Imax Maximum Bx Level value reported

Imean Mean Rx Level value reported

qo0 Number of samples of Rx Quality Level 0
ql Number of samples of Rx Quality Level 1
q2 Number of samples of Rx Quality Level 2
q3 Number of samples of Ax Quality Level 3
g4 Number of samples of Rx Quality Level 4
a5 Number of samples of Rx Quality Level 5
g6 Number of samples of Rx Quality Level 6
q7 Number of samples of Rx Quality Level 7
Note: The responses qO to g7 are nol dispayed by the MMI.
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RXLEV n Test result in response to the TSEOT? query.
Response Element Descriptlon Range
n Test Pass / Fail code 0 = Passed

Non-zero = Failed (Note)

Note: See Table 6.1 for Test Procedure Error Codes.
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Rx Quality Test

(The parameters in bold are new parameters added to

command/response parameters).

GPIB Command:

RXQUAL fcn, tslt, tivl, tpat, ilvl, ssize, nsam, nstep, hop
Starts the lest procedure

Parameter

tcn

Channel Number

Typical Value

E-GSM 900 = 90
DCS 1800 = 512

n i

the 6111

Tesl Set GPIB

Range

See heading Radio
System Channel Number

PCS 1900 512 Ranges
tsit Timeslol 4 Dio7
vl BTS Qutput Level 0 0=Max, 1to6
tpal Tast Pattern 1 Oto 9
ivl initial Level -100.0 -120.0 to -40.0 dBm
ssize Step Size 1.0 0.1 t0 10.0 dB
nsam Number of Samples 4 1to0 100
nstep Number of Steps 10 Oto 100
hop Hopping 0 0=0ff, 1=0n

GPIB Response:

This Test generates two types of messages: an interim response message and a final
lesl message.

The interim responses are TSRAXQUAL status messages. They are generated by
sending the TSRXQUAL command to the Test Set while the test is running. These
report lhe current intermediate measurement data, in the form of the following GPIB
report.

TSRXQUAL Ivl, Inom, Imin, Imax, c2_ber, q0, q1, g2, g3, g4, g5, 96, 97
Interim response message

Response Element Description

vl Requesled Signal Level of current step
Inom Nominal Ax Level value of current step
Imin Minimum Rx Level value reporied

imax Maximum Rx Level vaiue reported
c2_ber Result of Class || BER test

q0 Number of samples of Rx Quality Level O
ql Number of samples of Rx Quality Level! 1
a2 Number of samples of Rx Quality Level 2
g3 Number of samples of Rx Quality Level 3
g4 Number of samples of Rx Quality Level 4
a5 Number of samples of Rx Quality Level 5
Q6 Number of samples of Rx Quality Level 6
q7 Number of samples of Rx Quality Level 7

Note: The responses qO to q7 are not dispayed by the MML.
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RXQUAL n Test result in response to the TSEOT? guery
Response Element Description Range
n Test Complete / Fail code 24 = Test Complete
Non-zero (except 24) = Failed
(Note)

Note: See Table 6.1 for Test Procedure Error Codes.

6113/E(2) August 97 6-57
A7173

www.valuetronics.com



Section 6

OPERATING INSTRUCTIONS - GPIB

Interactive Tests

Multimode Test

(Multimode command is not available in the 6111 Test Set GPIB Commands).

WARNING:

THIS TEST CAN BE LEFT IN A STATE IN WHICH THE BTS TRANSMITS
CONTINUOUSLY UNTIL THE TEST IS ABORTED BY THE OPERATOR. ALL
DUE ATTENTION MUST BE PAID TO ENSURE THAT THE TEST IS
ABORTED AT AN APPROPRIATE TIME AND THE BTS HAS STOPPED
TRANSMITTING.

DO NOT DISCONNECT ANY RF CABLES UNTIL THE TEST IS COMPLETE
OR HAS BEEN ABORTED AND THE BTS HAS STOPPED TRANSMITTING.

GPIB command:

MULTMODE tcn, Islt, enc, tivl, rivl, tpat, bnum, hop, ave, foff, epwl, ta

Staris the test procedure

Parameter Typical Value Range

tcn Channel Number E-GSM900 = 90  See heading Radio
DCS1800 = 512  System Channel Number
PCS 1900 = 512 Ranges

tsit Timeslot 4 Oto7

enc Encryption 0 0 =0/ 1=A5M1,

2 = Ab/2

vl BTS Output Level 0 O=Max, 1to6

vl BTS Rx Signal Level -104.0 -120.0 to -40.0 dBm

tpat Test Pattern 6 Oio9

brium Burst Number 0 O0=Any, 1t04

hap Hopping 0 0=0ff, 1=0n

ave Video Averages 50 110999

foff Frequency Offset 0 -500 to +500 Hz

epwl Expected Power Level (Nole) 0 to 100 dBm

ta Timing Advance 0 Olo63

Note: The default Expected Power Level value is BTS specific; it is the same value as

entered for Maximum BTS Ouiput Power in the Configure BTS test.

Where applicable, this figure should include losses expected in the combiner and
any other calculated losses in the BTS between the TRX and the output
interface. Aliow for the fact lhat the lest may nol necessarily start at the
maximum power level. Loss in the AF lead between the BTS and the Test Set
should not be included because this loss can be compensated by the Level
Offset file.

During the execution of the Multimode Test, the following commands may be used lo
change the associated parameters:
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NTXLVL To re-program the BTS Output Power Level
NTPAT To re-program the Test Patiern

NFOFF To re-program the Frequency Offset

NTADV To re-program the Timing Advance

NTVAVG  To re-program the number of Video Averages
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This test will run continucusly until the ABORT command is sent, after which the
following message may be queried by the TSEOT? query.

MULTMODE <error_code>
The <error_code> vaive returned is TBD.

During the execution of this test, RXLEV and RXQUAL report messages are placed on
the status queue.

Phase error, power profile and modulation spectrum graph data is alsc generated and
made available during this test.
NTXLVL tivl Change the BTS Outpul Power Level during the Multimode test.

Parameter Range

vl BTS Cutput Power Level O0=Max, 1to6

NTPAT tpat Change the Test Patlern during the Multimode test.

Parameter Range

tpat Test Pattern Olog

NFOFF foff Change the Frequency Offset during the Multimode test.
Parameter Range

foft Frequency Offset -500 to +500 Hz
NTADV ta Change the Timing Advance during the Multimode test.
Parameter Range

ta Timing Advance Oto 63

NTVAVG ave Change the number of Video Averages during the Multimode test.

Parameter Range
ave Video Averages 1 to 999
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6-60

Self Check Tests

Self Check Burst Analysis

GPIB command:

SCBA sfq, attn, sslt, pat, stm, burst, bursts, enc, ferl, Ibl, lil, pkerr, rmserr, freqerr, pwrl,

tmsch, fss

Starts the test procedure

{The parameters in this command are based on the 6111 Test Set GPIB commands

SCBA and SCBE).

Parameter

sfg

Self Check Frequency

Typlcal Value

E-GSM 900 = 897.500
DCS 1800 = 1747.500
PCS 1900 = 1880.000

attn Tx Signal Attenuation 0.0

sslt Self Check slot 4

pal Test Patiern 1

stm Sample Time 10

burst  Bursl Number 0

bursts Number of Bursts 10

enc Encryption 0

fer! FER Limit 0.000

Ibl Class Ib Limit 0.000

i Class Il Limil 0.000

pkerr  Peak Phase Error Limit  20.00

rmserr  RMS Phase Error Limit  5.00

freqerr  Frequency Error Limit  +48.0 GSM 900
+95.0 DCS 1800
+95.0 PCS 1900

pwrl Power Level Error Limit +3.0

tmscb  Mode of Operation SINGLE

fss Frequency Step Size 20

Note: (1)

Range

880.000 to 815.000 Mhz
1710.000 to 1850.000 Mhz
1850.000 to 1910.000 MHz

{Note 1)

0.0 dB Fixed

Oto 7

Oto9

110 300000 s

0 (=ANY), 1,2,3, 4
1 to 999

0=0ff, 1 =A5/1,2=A5/72
(Note 5)

0.000 to 100.000 %
0.000 to 100.000 %
0.000 10 100.000 %
0.00 to 30.00 deg
0.00 t0 10.00 deg
0.0 to £5000.0 Hz

0.0 to £10.0 dB (Note 2)

SINGLE, CONT, STPERR
(Note 3)

0 io 10000 Mhz {Note 4)

The frequency range accepted by this command depends on the type of

radio system supported by the Rx/Tx module of the 6113 Tesl Sel.

(2)

@)

SINGLE
CONT

STPERR

www.valuetronics.com

i

1l

One shot measurement.

Power Level is given in dB relative to a nominal value.

The 'mode’ parameter must be one of the following mnemonics:

Continuous measurements until siopped by the ABORT

command.

Stop on ihe first detected error.
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(4) The frequency step size parameter fss is optional; if it is omitted or set to
0.0, then the frequency given in parameter sfg will be used when the test
repeais or loops.

(5)  An execution errar will occur if encryption is requested and the Encryption
Option 10 is not fitted.

(6) To stop the test before the cycle completes, use the GPIB command
ABORT.
GPIB response :

This Tesi generates two types of messages: an interim response message and a final
test message.

While the test is running, numerical results are generated and made available via the
GPIB status queue. The results sent to the status queue are interim results generated
during each individual measurement phase; in the case of phase trajectory and power
level results, these are a running average of the results thus accumulated. In the case of
the BER results, they give the current number of samples taken and the number of
events so far detecied. For phase error, modulation spectrum and power profile
measurements, graphical data is provided on requesi.

The format of the numerical interim results are as follows:

Interim Power Level Results:

TSINT:I_PWR <power levelDB>, <measurement frequencyMHZ>

Interim Phase Trajectory {Phase Frequency) results:

TSINT:I_PHFQ <measurement frequency in MHZ>, <treq error>, <rms phase error>,
<peak phase error>

Interim BER Measurement Results:

TSINT:I|_BER <measurement frequency in MHz>, <fers>, <fere>, <clbs>, <clbe>,
<c25>, <c2e>

Where: fers = Frame erasure samples
fere = Frame erasure events
cibs = Class Ib samples

c2s Class Il samples

cibe = Class Ib events
c2e = Class | events
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End of Test Message:

On completion of lhe Self Check Burst Analysis test, the following GPIB EOT message is
generated:

SCBAn

Where 'n' is a bit field as follows;

Bit7 | Bit6 | Bits | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 |
: : : PWR | MoD | PULSE | PHFQ | BER |

Where: PWR Power Level Measurement
MOD Modulation Spectrum Measurement
PULSE Power Profile Measurement
PHFQ Phase Frequency Measurement
BER Bit Error Rate Measurement

When a bitis set to '1' the associated test FAlLed.
When a bit is set to '0' the associated test PASSed.

Note: The measurement results can also be obtained by using the queries SCBURST?

and SCBER? See DEVICE DEPENDENT QUERIES for a descripltion of these
queries.
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RF Tests Self Check Burst Analysis

GPiB command:

BSCBA sfq, attn, sslt, pal, stm, bursl, bursts, enc, ferl, Ibl, |li, pkerr, rmserr, freqerr, pwrl,
tmschb, ifom, fss

Starts the test procedure

Parameter Typlcal Value

sfq Self Check Frequency E-GSM 900 = 857.500
DCS 1800 = 1747.500
PCS 1900 = 1880.000

atin Tx Signal Attenuation 0.0

sslt Self Check slot 4

pat Test Pattemn 1

stm Sample Time 10

burst  Burst Number 0

bursts Number of Bursts 10

enc Encryption 0

ferl FER Limit 0.000

Ibl Class Ib Limit 0.000

i Class Il Limit 0.000

pkerr  Peak Phase Error Limit  20.00

rmserr  AMS Phase Error Limit  5.00

freqerr Frequency Error Limit  +48.0 GSM 800
1+95.0 DCS 1800
195.0 PCS 1900

pwrl Power Level Error Limit +3.0

tmscb  Mode of Operation SINGLE

ifon IF Operating Mode Wideband

fss Frequency Step Size 20

Note: (1)

(2)

(3

{4)
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Range

880.000 to 915.000 Mhz
1710.000 to 1850.000 Mhz
1850.000 te 1910.000 MHz

(Note 1)

0.0 to 80.0 dB

Max error 0.1 dB
Oto7

Oto9

1 to 300000 s
0(=ANY), 1,2,3,4
1 to 999

0=0f1f, 1=A5/1,2=A5/2
(Note 5)

0.000 to 100.000 %
0.000 to 100.000 %
0.000 1o 100.000 %
0.00 to 30.00 deg
0.00 to 10.00 deg
0.0 to £5000.0 Hz

0.0 10 £10.0 dB (Note 2)
SINGLE, CONT, STPERR
(Note 3)

Wideband, Narrowband

0 to 10000 Mhz (Note 4)

The frequency range accepted by this command depends on the type of
radio system supported by the Rx/Tx module of the 6113 Test Set.

Power Level is given in dB relative to a nominat value.

The 'mode’ parameter must be one of the following mnemonics:

SINGLE
CONT

STPERR

1

One shot measurement.

Continuous measurements until stopped by the ABORT

command.

Siop on ihe first delected error.

The frequency step size parameter fs is optional; if it is omitted or set to
0.0, then the frequency given in parameter sfq will be used when the test
repeats or loops.
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{5) An execution error will occur if encryption is requested and the Encryption
Option 10 is not fitted.

(6) To stop the test before the cycle completes, use the GPIB command
ABORT.

GPIB response :

This Test generates two types of messages: an interim response message and a final
test message.

While the test is running, numerical results are generated and made available via the
GPIB status queue. The resulls sent to the status gueue are interim results generated
during each individual measurement phase; in the case of phase trajectory and power
level results, these are a running average of the results thus accumulated. In the case of
the BER results, they give lbe current number of samples laken and lhe number of
events so far detected. For phase error, modufation spectrum and power profile
measurements, graphical data is provided on request.

The format of the numerical interim results are as follows:

Interim Power Leve! Results:

TSINT:I_PWR <power levelDB>, <measurement frequencyMHZ>

Interim Phase Trajectory (Phase Frequency) results:

TSINT:I_PHFQ <measurement frequency in MHZ>, <freq error>, <rms phase error>,
<peak phase error>

Interim BER Measurement Results:

TSINT:I_BER <measurement frequency in MHz>, <fers>, <fere>, <clbs>, <clbe>,
<c?s>, <c2e>

Where: fers = Frame erasure samples
fere = Frame erasure events
cibs = Class Ib samples
clbe = Class Ib events
c2s = Class Il samples
c2e = Class |l events
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On completion of the Self Check Burst Analysis test, the following GPIB ECT message is

generated:

BSCBA n

Where 'n' is a bit field as follows:

Bit7 BIt6 Bit5 Bit 4 BIt3 Blt 2 Blt 1 Bit 0 ]
- - - PWR MOD PULSE PHFQ BER |
Where: PWR Power Level Measurement
MOD Modulation Spectrum Measurement
PULSE Power Profile Measurement
PHFQ Phase Frequency Measurement
BER Bit Error Rate Measurement

When a bit is set to '1' the associated test FAlLed.
When a bit is set to '0’ the associated test PASSed.

Note: The measurement results can alsc be obtained by using the queres SCBURST?
and SCBER? See DEVICE DEPENDENT QUERIES for a description of these
queries.
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PROGRAMMING THE TEST SET OVER THE GPIB INTERFACE

This Section describes the control of the 6113 Digital Radio Test Set over the GPIB intertace,

with examples using C with a National instruments GPIB interface card, and HP Basic on an

HP series 9000 workstation. The topics covered include setting up the interface from a

program, setting up the Test Set over the interface, running tests, and receiving the test resulls.

Examples are given for programming the Test Set.

Note: In this document, uppercase text enclosed in angle brackets '<>' refers o items defined
in IEEE 488.2, the "IEEE Standard Codes, Formats, Proiocols and Common

Commands". This documenl assumes basic knowledge of GPIB programming, and the
IEEE 488.2 specification.

GPIB Interface Installation
Ensure that the GPIB Interface card has been instalied as described in Section 3 Preparation
For Use.
Initialising the Controller GPIB interface
The GPIB interface first needs {o be initialised so that communication between the Controller
and Test Set can take place. The following examples show the GPIB interface being initialised .
Example: C with National Instruments GPIB
The GPIB interface card must first be set up as detailed in Section 3 Preparation For Use.
#define T3s 12 /* Define a timeout code value */
int g_ts6113;

/* Set up unique identifier for Test Set. */
g_ts6113 = ibfind ("TS6113")

ibtmofg_ts6113,T3s); /* Set timeout value for GPIB calls to 3 sec.™/
ibelr (g_ts6113); /* Clear specified device. */

/* Wait for Test Set o clear itself */
[wait15s];

I* Set up data transfer medes : */
ibeos (g_ts6113, (REQS | 0x0A));  /* Terminale on line-feed EOS */
ibeot (g_ts6113, 1); /" Set EOI with last byte of write */

Note: No error checking is shown here, but it is recommended that the GPIB interface stalus

variable 'ibsta' be checked after each GPIB function call to trap any errors. This will
prevent errars not being detected until after the error condition has disappeared.
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Example: HP Basic
100 Ts_addr=720 | Set Test Set GPIB address = 20 (Note).
110 CLEAR Ts_addr | Clear Test Set interface.
120 WAIT 1 | Wait for Test Set to clear itself.

Note: Must malch the setling of the GPIB address parameler in the System Menu.

Handling GPIB timeouts and interface errors

This section describes how to protect against unforeseen GPIB interface problems. The sort of
difficulties which occur are usuaily due to the GPIB interface being incorreclly initialised, and
can result in a message apparently being sent by the Controller but not received by the Tesl
Set. There are two classes of problems - timeouts, where there is no response to an interface
instruction, and errors where the function call returns an error.

The two examples shown use different ways of handling timeouts.

Example: C with National Instruments GPIB

The GPIB interface sets a bit in its Sysiem Status variable ‘ibsta’ to indicate a timeout has
occurred on the most recent GPIB function call. This should be checked after each function call.

/" g_ts6113 previously initialised */

ibwrt (g_ts6113, "RESET", 5); /* Send a string to the Test Set */
if {ibsta & TIMO) f* Check for timeout */
{ /* Timeout-handling code */
}
if {ibsta & ERR} I* Check for GPIB errors */
f* Error-handling code */
}
Example: HP Basic
100 gpib_wait=3 | Set 3 second timeout for GPIB

110 ON TIMEOUT 7, gpib_wait GOSUB Gpib_tirmeout

200 Gpib_timeout : | Timeout-handling code
210
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Sending Messages to the Test Set

Messages are sent lo the Test Set using standard function calls to send command strings,
which consist of the command mnemonic followed by parameters as appropriate. The GFIB
Commands and Parameters that the Test Set recognises are defined in Section 6 (this Section)
and in Section 7.

There are various rules controlling the format of the command strings which are sent to the Test
Set.

Note: Uppercase text enclosed in angle brackets '<>' refers to items defined in |IEEE 488.2,
“|EEE Standard Codes, Formats, Protocols and Common Commands®.

The following is a summary of the format rules :
(1) The firsl element of the string must be the command mnemonic.

(8) The first parameter musl be separated from the command mnemonic by at least one
space.

(3) Parameters must be separated from each other by a comma, with optional spaces allowed
either side of the comma.

{4) String parameters must be sent as a <STRING PROGRAM DATA> element. This means
they have (o be enclosed between either single quotes or double quotes, for example :

BTSTYPE "BANJO", "B320", “Bl"

(5) Integer parameters greater than 232 (FFFFFFFF hex) must be sent in <NON-DECIMAL
NUMERIC PROCGRAM DATA: format. For example :

DENCP #HFFFFFFFFFEFFFFCO0

This format is indicated by the characters *#H', which are followed by a sequence of
hexadecimal characters terminated with a comma or command string terminator. No
distinction is made between upper and lowercase characters.

(8) All olher parameters are sent in either <DECIMAL NUMERIC PROGRAM DATA> format
or <NON-DECIMAL NUMERIC PROGRAM DATA> formal. These formals include
decimal integer representation and floating point with or withoul exponent, and binary, octal
and hexadecimal integer representation. The following are all valid representations of the
same number:

5100

+5100

5100.0

51E3

+5.1 e +3.0

#H13EC {Hexadecimal)
#Q11754 {Octal)
#B1001111101100 {Binary)
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Note: (1) If a floating point number is sent when the Test Set uses an integer value
internally, the floating point value will be rounded to the nearest integer.

(2) The Test Set does not recognise <SUFFIX PROGRAM DATA>. These will cause
lhe Test Set to generate an error message.

(7) Commands may be concaienated using the <PROGRAM MESSAGE UNIT
SEPARATOR> which is a semi-colon character ;. The following would be a valid
message string which sends two successive commands :

DLAID 0,234,1,1;DCSPS 12,15,0
(8) The Test Set reguires a terminator on the end of each message string. This lerminator
can be either the EOI signal line being asserted, or the ASCII carriage-return character (0A

hex), or both.

The National Instruments softwars, configured as above, automatically asserts EQI at the
end of the string, but does not append a carriage-return characier.

HFP Basic automatically appends the carriage-return character to the end of the string being
sent and also asserts EQI.

(9) The Test Set input buffer length is 2700 characters. The maximum number of characters
allowed for any message string sent to the Test Set is 256 characters.
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Receiving Messages from the Test Set

The Test Set does not spontaneously send messages over the interface. When a message is
ready to be sent, a bit in the Test Set Status Byte is set indicating the type of message 1o be
sent. The Controller should be programmed to detect lhe bit being set, either by petforming
repeated serial polls on the Test Set or by enabling the SRQ bit in the Status Byte and setting
up an interrupt handler to process Service Requesl interrupts.

The significance of the bits in the Status Byie is shown in Table 6.2,

TABLE 6.2 Status Byte Bits

Bit Mnemonic Meaning

0 ERR Error Message ready

1 EOT End of Test report ready

2 OPR Information Message ready

3 SAV Status Message ready

4 MAV Message Available

5 ESB Event Status Bit .
6 SRQ Service Request '
7 GAV Graph data available

Note: More lhan one bil may be set al any time.

To read a message that the Test Set has indicated as being ready, the Controller has first lo
send the appropriale query message, and then wait for the Message Availabie bit to be set. For
example, the complete sequence of events that occurs to transfer an Error Message is :

(1) Initially the Controller polls lhe Test Sei Siatus Byte, checking for messages.

{2) The Test Set seis ERR in its Status Byte.

(3) The Controller detects the ERR bit in the Test Set Status Byle and sends the query :

TSERR?

The Controller then repeatedly polls the Test Set Status Byte, checking for the MAV bit
(see Note below).

(4) The Test Sel sets MAV in its Slatus Byte.

(5) The Controller detects the MAV bit and performs a read operation on the Test Set lo
complele the transfer.

Note: Problems may occur with fast controllers performing fight loops including repeated
serial polls. This may cause the Test Sel to process only lhe serial poll and not make
{he message available; it is therefore advisable to insert waits in the loop. The HP
Basic example is taken from an interpreted program, which does not run fast enough to
cause problems; for compiled programs, a delay of 1 ms or greater is recommended.
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The following examples show the Controller waiting for and reading an OPR (information)

message.
Example: C with National Instruments GFIB
#define OPR (1 << 2)
#define MAV (1<<4)
#define INPUT_BUFFER_LEN 2700 /* Same length as Test Set buffer %/

int g_ts6113, seriai_poll = 0;
char input_buffer [[INPUT_BUFFER_LEN);

g_ts6113 = ibfind ("TS6113");

while (! (serial_poll & OPR})) /* Wait for OPR message ready. */
{
ibrsp (g_ts6113, &serial_poll);
[ wait 55 ms J;
k
ibwrt (g_ts6113, "TSINF?", 6); /* Send query */
while (| (serial_poll & MAV)} f* Wait for message available. */

{

ibrsp (g_ts6113, &serial_poll);
[ wait 55 ms ];

k

ibrd (g_ts6113, input_buffer, INPUT_BUFFER_LENY), /* Read response */

Note: No error checking is shown here, but it is recommended that the GPIB interface
status variable 'ibsta' be checked after each GPIB function cail in order to trap any
errars that occur. This will ensure that GPIB interface errors are detected before
1he error condition has disappeared.

Exampie: HP Basic

100 INTEGER Ser_poll, Ts_addr, Opr_bit, Mav_bit

110  DIM Message$ [2700)

120 Ts_addr = 720

130 Opr_bit=4

140 Mav_bit =16

920 REPEAT | Wait for OPR message ready.

930 Ser_poll=SPOLL(Ts_addr)

940 UNTIL BINAND(Ser_poll,Opr_bit)

950 OUTPUT Ts_addr;"TSINF?" | Send query.

960 REPEAT | Wait for message available.

970 Ser_poll=SPOLL(Ts_addr)

980 UNTIL BINAND(Ser_poll,Mav_bi }

990 ENTER Ts_addr;Message$ | Read information message.
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Test Set Parameters

The Test Set maintains an internal database of the various parameters used for running tests
and controlling the link with the equipment under test. There are two types of parameter :

Global Parameters These control the GSM Control Channel and
various Test Set options.

Test Parameters These specify the GSM Traffic Channel and test
conditions for each test.

Global Parameters

These parameters are modified using the sel of Parameter Configuration commands, The
values set are applied for the complete session and are lost when the Test Set is either
switched off or reset. When the Test Set is started up or reset, the parameter values are
autornatically set to the default values specified in Section 4, Section 6 (this Seciion) and
Section 7.

Note: Parameter Configuration commands should not be sent during a test because the Test
Set will ignore the commands.

Test Parameters

Each test has its own exclusive block of test parameters, which specify the E-GSM 900 /
DCS 1800 / PCS 1900 Traffic Channel and tesl conditions for each test. Some tests have
parameters that are duplicated in the Global Parameters; in such cases, the Test Parameters
override the Global Parameters.

Each lest has a command which modifies the associated set of Test Parameters and initiates
the test.

Note: All associated Test Parameters in the test command must be entered, and so there are

no default values as such for these parameters when tests are run via the GPIB
interface,

6-72 6113/E(2) August 97
A7173

www.valuetronics.com



Section 6
OPERATING INSTRUCTIONS - GPIB

Initialising The Test Set

The Test Set should always be initialised to a known state when first switched on.

To initialise the Test Set the foliowing steps should be carried out :

)

(2)

{3)

Reset the Test Set by sending the command ;
RESET

This process will take about 30 seconds as the Test Set performs its power-up process
and self-checks.

Note: Performing a serial poll during the reset process could cause problems because
the Test Set is unable to respond to the GPIB interface. It is advisable to wait
without any action during this time.

When the Test Set has performed its power up sequence it will make available a number
of Information Messages giving the Test Set internal code versions and dates. These
should be read to clear the Test Set message queues. Any errors occurring during the self
test sequence will be reported as Error Messages.

The final message in the Information Message sequence will be:

TSINF 0,6, "Power-up of processors complete - QK".
The Test Set global parameters database should then be set up by sending the Parameter
Configuration commands to the Test Sei, in order to establish the desired operating

configuration. If this is not done, the default values as defined in Section 4, Seclion 6 {this
Section) and Section 7 will appiy.

Modifying the Test Set Parameters Database

Whe

n the Test Set database has been set up as described above. the parameters may be

modified at any time except during a test by sending the appropriate Parameter Configuration
command.
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Starting a Test
To start a test running, send the associaled test command.
Example - To run the Absolute Sensitivity test, the following command should be sent:

SENS %90, 4, 0, -90, 0.5, -104, O, 1, 10, 0.2, 0.4, 2.44

Processing Test Results.

Most tests are ‘single-shot' tests which run once when the test command is sent, return a result,
and then stop. . However, note that the Multimode Test runs continuously until halied by the
Controller;

When a test procedure has been compieted, the Test Set makes available an End of Test
Reporl message for the Controller. This message has the following structure:

[Header]<space={Result Number],[Test Result 1],[Test Hesult 2],[...],[Test Result N]
Where :
The Start Test command mnemonic.

Code number indicaling lhe tesl result.
Either a measured test resull or zero.

Header
Result Number (Note 1)
Test Result (Note 2)

Inmn

Notes:

(1)  The list of Result Numbers for each test are given in the GPIB Response description for
each test.

(2) Some tests do not return any Test Results at all.

Data Precision and Units

The following Test Results require single precision floating point handling :
Measured Phase/Frequency Error results.
Measured Power Levels/Steps results.
Measured Sensilivity (Absolute) result.

The: following Test Result requires string handling :
'PDAT?' response (147 characters, plus double guote al start and end).
TSINF? response.

*IDN? response.

All others are integer values,
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Status Reports
These reports are made available by the Test Set while it is running a test; they indicate the
status of the current test. The Test Set sends the messages as Slatus Messages using the
SAV bit to signal their availability, the Controller sends TSSTA? query to command the Test Set
to send them.
There are six classes of message generated :
TSPWR [Measured BTS Power Level],[Preamble Offset] (Note 1);
TSBER [Six BER results] (Note 1);
TSCPS [Configuration Progress Status] (Note 2);
TSSEN [Current Sensitivity Test Level] (Note 3).
TSPLT [Current Power Level Result] (Note 4)
TSRACH [Current RACH Result] (Note 5)

Note: (1) Only generated during Self Check Bit Error Rale and Air Interface Layer 1 Bit
- Error Rate,

(2) Generated by any test when the Test Set is preparing a BTS for the fest.
{3) Only generated during Sensitivity (Absolute).
(4) Only generated during Power Level Steps test.

(5) Only generated during RACH Sensitivity {est.

Data Precision and Units
The following message values require single precision floating point handling :

Measured BTS Power Level;
Current Sensitivity Test Level,

All others are integer values.
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Reading Burst Analysis Data from the Test Set
When the Test Sel has run one of the tests listed below, it is possible to oblain from the Test
Set the processed measurement samples for the last measured burst. These can then be

displayed in graphical form by the Controller if so desired.

There are three types of data available :

Phase Error Bits O tv 147, 2 samples per bit;
Power Profile Bits -1 to 157, & samples per bit;
Modulation Spectrum 201 samples at approximately 5 kHz spacing

They can be obtained from the Test Set after the following End Of Tesl Report messages :

TXTST Oor TXTST 39; [Transmitier Test)
SCBA 0. [Self Check Burst Analysis Test]

Phase Error

This data type gives the instantaneous phase error measured at each sample point. The
measurement is performed on all bits in the burst, there are two samples per bit. The data is
sent in response 10 the command :

PTMG?

The reply is a block of binary data in the <INDEFINITE LENGTH ARBITRARY BLOCK
RESPONSE DATA> format.

The format for this message is :

#0<sampq ><sampy><. . . ><SAMD) g ><terminator:>

where :
sampy  (Note) 2 bytes scaled phase error.
lerminator newline character (OA hex) with EQl asserled.

Note: To maximise the speed of measurement in the Test Set, a small amount of post-
processing is required in the Controller as follows:

sampy

Phase Error =
182

degrees
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Power Profile
This data type gives the instantaneous power measured ai each sample point. The
measurement is performed on all bits in the bursi, plus the preceding 10 bits and the
succeeding 10 bits; ithere are two samples per bit. The data is sent in response 1o the
command:

PPMG?

The reply is a block of binary data in the <INDEFINITE LENGTH ARBITRARY BLOCK
RESPONSE DATA> format.

The format for this message is :

#0<sampl><samp2><. . .><sampl020><terminator>

Where :
samppy (Note) : 1020 relative power samples in 1/2566 dB multiples.
Each sample is 2 bytes.
terminator :  newline character {(OA hex) with EOI asserted.

Note: To maximise the speed of measurement in the Test Sei, a small amount of post-
processing is required in the Contraller as follows:

The sample data sent by the Test Set are inlegers in the range -32767 to +32767
decimal. They are proportional to the received power level. The power at any sample
point relative to the mean power level during the burst plateau is given by:

sample N
[relative power] N = 58 dB

This data is available following the successful completion of the Power Profile test.

The response is in the indefinite form of the arbitrary block program data format (IEEE
488.2)
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Modulation Spectrum
This data type gives the modulation spectrum measurement graph data obtained in the MODSP
test. The response is senl in the indefinite form of the arbitrary block program data format,
which thus requires the <END> terminator. The data is sent in response to the command;

MSMG?

The reply is a block of binary data in the <INDEFINITE LENGTH ARBITRARY BLOCK
RESPONSE DATA: format.

The format for this message is :

40<sample<sampd>...<samp20l><END:>
Where:
sampy (Note) . 201 relative power samples in 1/256 dB multiples.
Each sample is 2 bytes.
lerminator :  newline character (0A hex)} with EOI asserted.

Note: There are 201 frequency samples taken, i.e. 100 equidistant frequency samples either
side of a centre frequency that corresponds to the data point or sample number 101,
Each sample represents a power level in dBm scaied by 256 to avoid non-integer
results. On the frequency axis, each sample is separated by 1.3/2566 MHz. This gives
an approximate fraquency span from the centre fraquency of 507 kHz.
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SECTION 7 MANUFACTURER-SPECIFIC INFORMATION

INTRODUCTION

This section contains information that is specific io the A-bis hardware and software options
supplied with the 6113 and 6113E Test Sets used for testing E-GSM 900, DCS 1800 and
PCS 1900 Base Transceiver Stations.

Only information on the actual options supplied is provided, and therefore the contents of this
Section will vary from user to user.
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6113 INITIAL FAILURE DIAGNOSIS PROCEDURE

Before reporting problems with the 6113 Test Set, try to answer the following questions.
Some of the more common faults can be rectified by working through this procedure.

HARDWARE FAULTS

Does the Test Set power up OK?

« If nothing is displayed on the screen, check that the power fuses are OK.

e Vary the display contrast control and check that a control screen is displayed.

* Are the boot check screens displayed?

» Are all the boot check tests ticked ¥’ as Pass?

« Are any of the boot check tests crossed X' as Fail?

« If all the boot check tests Pass, is the Main Menu screen displayed?

* Do the Self Tests pass? (Operate the Self Tests button in the Self Tests / System
Menu and then run the Self Tests).

SOFTWARE FAULTS

Does the Software work OK?

+  Operate the control buttons on the Main Menu - do they all cause a response?
» Does the display start OK and then become corrupted?

» Are there any error/status messages?.

s  What are the tests and actions that preceded the problem?.

s Is the failure repeatable? f so what are the steps?

e |s there a work-around that you have discovered?

For any unsolved problem, please take a copy of the Problem Report Sheet
and fil! it in with all relevant information. Then Fax it to Racal Instruments Ltd.

Page 1 of 1

www.valuetronics.com



www.valuetronics.com



FACSIMILE TRANSMISSION Sheet

...................... L+ ] SO,
TO: Racal Instruments Help Desk FAX No : +44 (D) 1628 - 662017
Racal Instruments Ltd Telephone:  +44(0) 1753 - 741010
480 Bath Road, Slough, Berkshire Date: ...ceveeerirreieriremrnren e rar e ar e s
SL1 6BE, Unlted Kingdom Racal Office Use
PROBLEM REPORT SHEET LogNo. e
(To Be Copied} DaleReceived ..........................
USER DETAILS: PRODUCT DETAILS:
CompPany: - -t o et e Product: 6113 Digital Radlo BTS Test Set
ContactName: ................coiiu... Serial No: ... .. .. .,
Telephone: .. ... ... ... .. .. .. ... Software Versions: UNIT: ...............
FaX: . e MAIN: ........... BBP: ..........
Address: .. ... e DSP: . e
..................................... Firmware Versions:
..................................... Hardboot: . ......... Softboot ...........
..................................... PC OR GPIB CONTROLLER (i used):
..................................... Manutacturer: ..........................
..................................... DOSVersion: .............ciiininnnnn.
..................................... Windows™ Version: .....................

DESCRIPTION OF PROBLEM OR QUESTION: (Please include any supporting documentation)

What error messages were displayed ?

PROBLEM RATING: {please circle one)
A: Major Fault B: Minor Fault

C: Documentation Error  D: Suggested Enhancement
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