TRANSNET

e

RFQ /TENDER

Tender No: BEM-11844

freight rail
Vendor No: 11001386
BOARD LIST Purchaser : Nobahle Mjoli
BOARD LIST Telephone : 011 584 0606
TRANSNET FREIGHT RATL Fax Number:
PROCUREMENT DEPARTMENT
2000 Please quote r\&arence:
K62/600059458

Deliver to: Closj= :12.09.2013
TFR Head Office Val :09.12,2013
Supply Chain Services RFQ :6000594589
2000 Johannesburg &1 oPWalidity :18.09.2015

PURCHASE OF SIMOCO S PORTABLE TU BAND WITH EXTRA BATTERIES AT
BETHLEHEM FOR ONCE

FLOOR, INYANDA LINGTON ROAD, PARKTOWN, DURING OFFICE HOURS 08:00 TO 15:00 AND NON-REFUNDABLE
ICABLE PER RFQ. PAYMENT TO BE MADE TO TRANSNET FREIGHT RAIL, STANDARD BANK ACCOUNT
CH CODE : 004805. RFQ CLOSING DATE: 12 SEPTEMBER 2013.

RFQ FEE OF R1QG0
NUMBER : 20 @

THE RFQ DOCUMENT. %BLE FROM THE OFFICE OF TRANSNET FREIGHT RAIL, TENDER ADVISE CENTRE, GROUND
1,
<
8, B

THE D, LIPWMUST REFLECT THE RFQ NUMBER AND THE COMPANY NAME.
RECERT TONE PRESENTED AT COLLECTION OF THE RFQ DOCUMENT.

QUOTATIONS MAYBE FAXED TO : (011) 774-9129/(011) 774-9186.

FOR ANY TECHNICAL ENQUIRIES WITH REGARD TO THIS RFQ YOU CAN CONTACT :MR

JULIUS KLOKOW (058) 302-2013/JASON GREEF (011) 570-7268.

1.4 QUOTATION/S MUST BE SUBMITTED PUNCTUALLY AT 10:00 ON OR BEFORE CLOSING DATE AND LATE QUOTATIONS WILL NOT
BE CONSIDERED.

1.2 IF POSTED:
21 WELLINGTON ROAD
INYANDA HOUSE 1
PARKTOWN
2193

1.3 ,IF DELIVERED BY HAND:
TRANSNET FREIGHT RAIL-SUPPLY CHAIN SERVICES
21 WELLINGTON ROAD
INYANDA HOUSE 1

DATE: ..o SIGNATURE OF TENDERER(S): ......cccccviiiriiicarcnnas
CONTACT PERSON: ..o TEL NO: i



RFQ / TENDER

Tender No: BEM-11844 Page
Date : 03.09.2013 2

BOARD LIST
TRANSNET FREIGHT RAIL
PROCUREMENT DEPARTMENT

PARKTOWN

2. CONDITIONS:

2.2 ANY PURCHASE ORDER PLACED AS A RESULT OF YOUR QUOTATION WILL BE SUBJECT 10O THE STANDARD TERMS AND
CONDITIONS OF CONTRACT, FORM US7, (LATEST), GENERAL TENDER CONDITIONS, FORM (‘ (LATEST ) AND CONDITIONS
MENTIONED HEREIN.

2.3 TENDERERS MAY OFFER AN EARLIER VALIDITY DATE, BUT THEIR QUOTATION §AY, IN THWT EVENT, BE DISREGARDED FOR
THIS REASON.

O REVIEW IN TERMS OF CLAUSE 32 OF FORM
CEED 6 MONTHS.

2.4 TENDERERS ARE REQUIRED TO OFFER ONLY FIRM PRICES. PRICES
US7 WILL ONLY BE CONSIDERED SHOULD THE DELIVERY PERIOD REQ

2.5 BEST DELIVERY TIME MUST BE OFFERED.

2.6 DISCOUNT (TRADE DISCOUNT) CASH DISCOUNT (C AL DISCOUNT) VALUE VALUE ADDED TAX (VAT) MUST BE SHOWN
SEPARATELY.

2.7 TRANSNET RESERVES THE RIGHT TO NEGOWATE P S AND COMMERCIAL
ASPECTS AFTER THE CLOSING DATE OF THE QU N.

&
%

S

DATE: iiociussssssisinsisioniss SIGNATURE OF TENDERER(S): ...ccviiiiiiiiiiiiciiiiiiss o s
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Tender No: BEM-11844 Page
Date : 03.09.2013 3

BOARD LIST
TRANSNET FREIGHT RAIL
PROCUREMENT DEPARTMENT

2.8 DIRECT DELIVERY INTIMATES DELIVERY BEING EFFECTED INTO THE WAREHOUSE OR THE ACTUAL POINT OF SUPPLY
AND SHOULD THEREFORE INCLUDE ANY TRANSPORTATION MODE DEEMED NECESSARY IN EXECUTING THIS METHOD OF
DELIVERY BASIS IN ORDER TO MEET THE REQUIRED DELIVERY DATE.

3. EVALUATION CRITERIA

3.1 PRE-QUALIFICATION CRITERIA:COMPLIANCE TO SPECIFICATION, LETTER OF GOOD STANQING & DELIVERY PERIOD. 3.2

COMPETITIVE PRICING. \
TAX CLEARANCE CERTIFICATES:
The Regulations in terms of the Public Finance Management Act, 1999: Framework for Supply anagement as published in Government

which these regulations apply must reject any bid from a supplier who fails to provide writ the South African Revenue that the
supplier either has no outstanding tax obligations or has made arrangements to meet obligations.

Tenderers will be disqualified if a valid tax clearance certificate or written proof fr th African Revenue Service that supplier has made
arrangements to meet outstanding tax obligations is not submitted with the tend

Gazette No. 25767 dated 5 December 2003, Clause 9 (1) (d), stipulates that the accounting gfficer or ac®ounting authority of an institution to
f fry
X

COMPANY DETAILS:

NAME OF COMPANY:

CONTACT PERSON:

TEL. NO. FAX NO:

REG. NO.

BROAD BASED BLACK ECONOMIC EMPOWRRME E)

Transnet fully endorses and supports thgGo t's Broad-based Black Economic Empowerment Programme and it is strongly of the
opinion that all South African Busine n s have an equal obligation to redress the imbalances of the past.

Transnet will therefore prefer to d inffss with local business enterprises who share these same values. Transnet will endeavour to do
business with local business e ise possess a BBBEE "recognition level" of at least a level 5. Transnet urges Tenderers (large
enterprises and QSE's - see belgw) ve themselves accredited by any one of the various Accreditation Agencies available, who do their

the'latest Codes (i.e. those promulgated on 9 February 2007) and whose names appear on the present
ion Agencies) - "List of Full Members" as displayed on the ABVA website (www.abva.co.za).
et, been accredited by SANAS (SA National Accreditation System), Transnet will, in the interim, accept rating

BBBEE ratings in accor
ABVA (Association
Although no agep

Ente S e rated by such agency based on the following:
1. Lal%e EnteWyrises (i.e. annual turnover >R35million:
" Rating level based on all seven elements of the BBBEE scorecard.

2. Qualifying Small Enterprises - (QSE) (i.e. annual turnover >R5million but <R35million:

" Rating based on any four elements of the BBBEE scorecard.

NB:

3. Emerging Micro Enterprises - (EME) (i.e. annual turnover <R5m) are exempted from being rated/verified:

" Automatic rating of Level 4 BBBEE irrespective of race of ownership, i.e. 100% BBBEE recognition

" Black ownership >50% or Black Women ownership >30% automatically qualifies as Level 3 BBBEE, i.e. 110% BBBEE recognition
" EME's should provide certified documentary proof of annual turnover (i.e. audited financials) plus proof of Black ownership if Black
ownership >50% or Black Women ownership >30% from the EME's Auditor/Accounting Officer.

4. In addition to the above, Tenderers who wish to enter into a Joint Venture or subcontract portions of the contract to BBBEE companies,

DATE: sumusisisvnvemizis SIGNATURE OF TENDERER(S): ........ccoccmiian R -
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Tender No: BEM-11844 Page
Date : 03.09.2013 4

BOARD LIST
TRANSNET FREIGHT RAIL
PROCUREMENT DEPARTMENT

must state in their tenders the percentage of the total contract value that will be allocated to such BBBEE companies, should they be successful
in being awarded any business. A rating certificate in respect of such BBBEE JV-partners and / or sub-contractor/s, as well as a breakdown of
the distribution of the aforementioned percentage must also be furnished

In view of the high emphasis which Transnet places on Broad-based Black Economic Empowe BTransnet will allow certain preference
points for BBBEE in the evaluation of all responses. Depending upon the value of the ensuing busindes award (i.e. below or in excess of R2m),
the 80/20 or 90/10 point preference systems will be utilized where BBBEE will count out of 20 o ectively in the evaluation process.

EACH RESPONDENT IS REQUIRED TO FURNISH PROOF OF THEABOVE TO T VNLURE TO DO SO WILL RESULT IN A
SCORE OF ZERO BEING ALLOCATED FOR BBBEE.

Turnover: Kindly indicate your company's annual turnover for the past year R

" If annual turnover <R5m, please attach certified confirmation from youflAuditor/Accounting Officer
“  If annual turnover >R5m please attach original or certified cop itation certificate and detailed scorecard by an ABVA accreditation
agency (registered as a "Full Member")

PAYMENT TERMS O

The following payment terms will apply as fi 1 2008.
" All suppliers will be paid 30 days fropgrecqipt of month end statement, i.e. payment term F055.

CONDITIONS:
This quotation is subject to th
Conditions, Form CSS5 (Lates

iso| he Standard Terms and Conditions of Contract, Form US7, (Latest ) and the General Tender
other standard or special conditions mentioned and/or embodied in the quotation request.

SPAEDULE OF REQUIREMENTS
PRICES TEN O BE "DIRECT" AND EXCLUDE VAT.

IN TH\N D THE TENDERER'S ATTENTION IS DIRECTED TO PARAGRAPH 16 OF FORM CSS5 (LATEST).

DATE: .....ocovvrmrerannrannis SIGNATURE OF TENDERER(S): ....cccccovnviiniiiiiannene
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Tender No: BEM-11844 Page
Date : 03.09.2013 5

BOARD LIST
TRANSNET FREIGHT RAIL
PROCUREMENT DEPARTMENT

TRANSNET INSISTS ON HONESTY AND INTEGRITY BEYOND REPROACH AT ALL TIMES AND WILL NOT TOLERATE ANY FORM OF
IMPROPER INFLUENCING, BRIBERY, CORRUPTION, FRAUD, OR ANY OTHER UNETHICAL CONDUCT ON THE PART OF BIDDERS/
TRANSNET EMPLOYEES. IF, IN THE OPINION OF TRANSNET'S CHIEF OPERATING OFFICER, A TENDERER / CONTRACTOR /
SUPPLIER HAS OR HAS CAUSED TO BE PROMISED, OFFERED OR GIVEN TO ANY TRANSNET EMPLOYEE, ANY BRIBE,
COMMISSION, GIFT, LOAN, ADVANTAGE OR OTHER COSIDERATION, TRANSNET SHALL BE ENRTLED TO REVOKE THE TENDER /
CONTRACT BY FOLLOWING ITS INTERNAL POLICIES THAT GOVERN THE ECLUSION PROC ‘ N SUCH AN EVENT TRANSNET
WILL BE ENTITLED TO PLACE ANY TENDERER / CONTRACTOR / SUPPLIER WHO HAS CONTRAVENED THE PROVISIONS OF

TRANSNET'S BUSINESS ETHICS ON ITS LIST OF EXCLUDED TENDERERS. THIS LIST O BE DISTRIBUTED TO ALL OTHER
STATE OWNED ENTERPRISES AND GOVERNMENT DEPARTMENTS. y

TRANSNET INVITES ITS VALUED SUPPLIERS TO REPORT ANY ALLEGATIONS RRUPTION OR OTHER UNETHICAL
ACTIVITIES TO TRANSNET TIP-OFFS ANONYMOUS AT ANY OF THE FOLL RESSES / CONTACT NUMBERS:-

TOLL-FREE ANONYMOUS HOTLINE - 0800 003 056
EMAIL - Transnet@tip-offs.com

FAX NUMBER - 0800 007 788

FREEPOST DN 298, UMHLANGA ROCKS, 4320

CONFIDENTIALITY IS QUARANTEED

Item Qty Material D iftion

00010 10 iffoco SRP9180 Portable Tu Band
Each
Delivery Date: 18.10.2
FULL DETAILS E: ION
00020 Simoco Battery 300LI SRP9180
-~ [ —
S Each
Delivery Date: 18.10.2013
FULL DETAILS OF DESCRIPTION
00030 10 Simoco Extra Battery 300L1 SRP9180
[ SR
Each

Delivery Date: 18.10.2013

FULL DETAILS OF DESCRIPTION

DATE: ....ooovieeirincrasinnns SIGNATURE OF TENDERER(S): ........cccoovvvvreveeiennnnies
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Tender No: BEM-11844 Page
Date : 03.09.2013 6

BOARD LIST
TRANSNET FREIGHT RAIL
PROCUREMENT DEPARTMENT

Item Qty Materlal Description

00040 10 Simoco SRP9180 Single Rap Charger Bucket
- S——
Ea
Delivery Date: 18.10.2013
FULL DETAILS OF DESCRIPTION O

DATE: ..o SIGNATURE OF TENDERER(S): ........ccccvvevmviccrinnians



RFQ /TENDER

Tender No: BEM-11844
Date ¢ 03.09.2013

BOARD LIST
TRANSNET FREIGHT RAIL
PROCUREMENT DEPARTMENT

3. ADDITIONAL INFORMATION REQUIRED: (WHERE APPLICABLE)
3.1 THE FOLLOWING ADDITIONAL INFORMATION IS REQUIRED:
(A)DISCOUNT: oo
(B) SETTLEMENT DISCOUNT:........vverrrermreresneeennrenes
(C) PRICE/S FIRM:
(D) PRICE/S FIRM UNTIL ...
(E) PRICE/S NOT FIRM: ...

(F) SABS MARK: ...

... THEREAFTER SUBJECT TO REVIEW, \\
(G) SABS PERMIT NO:  ..oooociociisieisassiessseriosins 3

(H) BRAND/MAKE/TYPE:  —...ocooviveosecsicnacissaisiinnes V
() FULL NAME AND ADDRESS OF MANUFACTURER.:
(J) FULL NAME AND ADDRESS OF INSPECTION POINT:

(K) COUNTRY OF ORIGIN: .......vvvvvoimrnriiimmrersininninn

Comply : Does not Comply : Not applicable :

Justification @ ...,

(L) SURPLUS MATERIAL:

Page
7

TENDERERS M TE IF THEY WILL BE PREPARED TO PURCHASE BACK FROM TRANSNET ANY SURPLUS
MATERIAL Wi /AY BECOME AVAILABLE FROM ANY RESULTING PURCHASE ORDER/CONTRACT ORIGINATED

19/ SUBMITTED:

'S PRINCIPAL/SUPPLIER THE FOLLOWING INFORMATION IS REQUIRED:

* EXCHANGE RATE ON WHICH THE QUOTATION PRICE IS BASED: R1,00 (S.A. CURRENCY) BEING EQUAL

TO oo (FOREIGN CURRENCY)
* PERCENTAGE IN RELATION TO THE QUOTATION PRICE TO BE REMITTED OVERSEAS:

* NAME OF COUNTRY TO WHICH PAYMENT IS TO BE MADE:

* APPLICABLE DATE OF EXCHANGE RATE:

* BENEFICIARY'S NAME AND FULL ADDRESS:

DATE: siassssserssmsrisspssassasse SIGNATURE OF TENDERER(S): ..cccviviiiiciiiiiiciniis seiiisssnssesenna s ssniennesns

RANSNET LIMITED IS REQUESTED BY THE TENDERER TO EFFECT PAYMENT OVERSEAS DIRECT TO THE
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Tender No: BEM-11844 Page
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BOARD LIST
TRANSNET FREIGHT RAIL
PROCUREMENT DEPARTMENT
* BENEFICIARY'S BANKERS AND FULL ADDRESS:
- APPLICABLE ACCOUNT NUMBER: \\

(N) DELIVERY DATE:
TENDERERS MUST FURNISH THEIR ACTUAL DELIVERY AND MANUFA WIOD HEREUNDER
NOTWITHSTANDING THE DELIVERY DATES SPECIFIED BY TRANS

THE FOLLOWING MUST ALSO BE FURNISHED IN REGARD TO
1. PERIOD REQUIRED TO OBTAIN RAW MATERIAL. ....(DAY'S)
2. MANUFACTURING PERIOD. ....(DAYS)

3. PERIOD TO TRANSPORT MATERIAL TO DEST

VE:
AYS)

MATERIAL NO. 1.(PERIOD) 2.(PERIOD) ERIOD)

INDICATE THE PERCENTAGE %) HE PRICE THAT IS SUBJECT TO THE VARIABLE COPPER FEE: ~-----------vare-- %.

&

DATE: st nvis SIGNATURE OF TENDERER(S): .......cccocvivicumiinnnienns
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[freightrail
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Transnet Ltd. It may not be used, disclosed or reproduced in part or in whole in any manner whatsoever,
except with the written permission of and in a manner permitted by the proprietors.
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I. Document Authorisation

FUNCTION

NAME

TITLE & DIVISION DATE
Reviewed By: Freddie Visser Frequency Management 21/11/2012
Rail Network
Reviewed By: Chris Muller Quality Assurance 21/11/2012
Rail Network

II. Distribution

Once updated, a copy of the latest revision will be published on the

Wise".

lll. Document Change Hist

'\

N

t matiagement system, “Project

ISSUE DATE ISSUED ED BY HISTORY DESCRIPTION
NO.
1.00 October 2011 New Document
2.00 November 201 Graeme Daly New Document
IV. Ch s¥ince Last Revision

DESCRIPTION
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V. List of Abbreviations and Acronyms

ABBREVIATIONS DESCRIPTION
AND ACRONYMS

AC Alternating Current

Ah Ampere hour

dBm Decibel relative to 1 milliwatt

LED Light Emitting Diode \
m Metre

mm Millimetre

PTT Press — to - Talk

RBU Radio Base Unit

RCU Remote Control Unit

RF Radio Frequency

RTO Radio Train Order

Rx Receive

TCO Train Control Officer

TFR Transnet Freight Rail

THD Total Harmonic Distortio

Tx Transmit

UHF Ultra High Frequen

Vv

w

Char

CcTC

CTCSS

dB(A)

DC

GPS

ICASA dependent Communication Authority of South Africa

Identification

Milliwatt

Radio Frequency

Train controlling officer

Ultra High Frequency

Voltage Control Oscillator

Voltage Standing Wave Ratio
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VI. Relevant Documentation Applicable

Where there is a conflict between the SPECIFCATION and SCHEDULE OF REQUIREMENT DOCUMENT,
the SCHEDULE OF REQUIREMENT DOCUMENT takes precedence.

The equipment must comply with the latest issue of the following applicable specifications:

|}
4

| DESCRIPTION & 8 o s G ’l

1SOIS00 Quality Management Systems. \ External
ETSI EN 300 086 European Telecommunication Standards for Radios. External
BS 3039 British Department of Trade and Industry Specification, V External
MPT 1317 Code of Practice for Transmission of Digital Infof ver Land Mobile
Radio Systems. External
A signalling Standard for Trunk Privat e Radio Systems
MPT 1327 External
System Interface Specificatio Units to be used with
MPT 1343 Commercial Trunk Networks External
Technical specificationsie ods of measurement for angle
BBD 8635 modulated equipment. Internal
IP 67 Totally profgcte t dust.
Protectes e effect of immersion between 15 cm and 1m. External

N\
&
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INTRODUCTION

Transnet utilise UHF handheld Trunk / conventional combined radio equipment to control train shunting
movements, communicate with train control officers, flagmen, shipping and harbours operations, etc.

SCOPE

2.1. This specification is for the supply of the above radio equipment and accessories as per attached
Schedule of Requirements. (Appendix A). \

2.2. This specification will provide Bill of Quantities and Cost Schedule as per attache& Appendix B & C)

2.3. ltis envisaged that equipment for this enquiry will be ordered and supplieg to Transft Freight Rail's
nominated address. (Appendix D).

COMPLIANCE

3.1. Tenderers shali submit their main offers in terms of this specifi® nd shall indicate in their
proposal document the complidiice to this specification.

3.2. Altemative offers, will be considered at Transne s discretion, provided that such offers
provide equivalent functionality to that specified document. Separate compliance documents
must be completed for each alternative off ix A-B & C -D)

3.3. That the successfully bidder will appiyffo Ti requency Manager Mr Freddie Visser at
Freddie.Visser@Transnet.net or at 0\ 583 Q25 for a reference number to supply RF equipment into
Transnet as per ICASA EC Act

TENDER REQUIREM
- i -

tem! i

: IRCEmplyAL
| o et AN ERYIN TR

RENTATKS

gubmit a clause-by-clause statement of
is Technical Specification BBF2516 in the

document must be read in conjunction with Technical
pecification and Method of Measurement for Angle
Modulated Radio Equipment BBD8635 and comply.

43, Schedule of Requirements (Appendix A) in the columns

Tenderers shall submit a clause-by-clause statement of
compliance for equipment / items offered on the attached

provided. Failure to comply will exclude Tenderers from
consideration.

4.4, (Appendix B & C) for equipment. Tenderers will be excluded

Tenderers shall complete the attached Cost Schedule

from supplying any items not priced.

45 (Appendix D) for equipment. Tenderers will be excluded

Tenderers shall complete the attached Delivery Schedule

from supplying if delivery dates are not included, as this will
be a deciding factor.

Page 1 of 4
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—
: term

Description

Technical specifications for items offered must be submitted.

Sibs Failure to comply will exclude Tenderers from consideration.
47 Warranty period, terms and conditions and exceptions to be
o indicated.
Warranty period, courier costs, tum — around time for repairs, \
4.8. etc.
4.9. Birth date of radio. (when was it released into the market)
4.10 Date expected to be withdrawn. (replaced, superseded) fi
| the market.
Spares and technical. support. must be readfly ava
4.11. | locally for a period of at least seven years figm date of
purchase.
4.12 Tenderer must be equipped to carg ty repairs and
*'“ | technical support on own premi
4.13 The radios must be ICASA t ved, certificates to be
% | submitted.

The radios snet Freight Rail type approved as
per Technj cification BBD8635.

5.1.

The radios must be Transnet Freight Rail type approved as
per Technical Specification BBF2516.

5.2.

Radios that comply with Technical Specifications BBD8635
and BBF2516 but has not yet being submitted to Transnet for
evaluation, must be submitted to the Transnet National Test
Centre (NTC to 2 Foley St. Factoria, Krugersdorp, Gauteng,
attention Mr Chris Muller 011 774 8229. ) prior to, or, within 5
(Five) working days after tender closure.

5.3.

All programming software, accessories, test interface box /
cables, service manuals, ICASA certificate, etc. must
accompany the radio when being evaluated. Refer to
document BBD8635, for requirements.

Page 2 of 4
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B
NN

, term Description®

The handheld radio RF output power must be software

54. selectable between 1 and 4 watts, or to be stipulated.

The receiver loudspeaker must comply with a sound
5.5. pressure level equal to or better than 90dB (A) at 300mm.
Refer to document BBD8635 for test method.

The transmitter deviation must be equal to or better than
5.6. 1.4kHz from a sound pressure level of 80dB (A) at the
microphone. Refer to document BBD8635 for test method.

Radios must be capable of handling a frequency switchi
5.7. bandwidth of 15 MHz on both transmit and receive b
channels with no degradation.

The selection between trunk and conventiogal modes must

58. | pe easily selectable.

70 MHz band
or board changes

Radios must be programmable in
5.9. without signal degradation nor gg
- to be specified.

5.10. | Radio must operate with§2, 5 kHz channel spacing.

5.11. | Radios must H’“pliam.

5.12.

st Yo ust construction.

ry capacity must be capable of sustaining an 8 hour,

513 0 duty cycle, shift, (Tx, Rx, Standby)

attery capacity to be declared in mAh.

5.15. | Battery Model number must be supplied. .

5.16. | Battery chemical composition to supplied.

Standard conventional handheld must have a minimum of

517. | 1000 channels. (or Specify)
5.1g. | Trunk/conventional handheld must have a minimum of 1000
*77* | conventional channels. (or Specify)
Radio display must be visible in sun light.
5.19.

Page 3 of 4
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e : | T g ]}:].‘I‘h [ RO
5.20 Radio display must have a minimum of twelve alpha numeric
R characters.
5.21 It must be possible to assign a alpha — numeric label to each
=" | conventional channel.
5.02 Radio key pad must have automatic lock - out facility after a \
“““ | channel has been selected.
5.23 Rotary channel selector switch must be able to be disabled
=% | with software.
5.24 Trunk handheld must operate in accordance with M
=7 | and MPT 1343 specifications.
5.25 Trunk handheld must be compatible with the et Trunk
¥ | network.
5.6 Trunk handheld must have a Use ble inclusive and
7| exclusive Group call facility ing U channels.

anuals must be available on CD-ROM.

Radio will be required to be batch tested by TFR QA prior to

# deliver or shipment.

6. TRAINING

e J : Destription | REMArKSHS

6.1 Training required on products will be indicated in the
i schedule of requirements.

6.2 Tenderers must be in a position to provide training on all
- products offered on their premises.

6.3 Tenderers must be in a position to provide training on all
e products offered, country wide.

Page 4 of 4
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Prefhitall

A Division of Transnet Limited
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\\
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N/

AN
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EQ NT

G

&

Author: ieWEngineering Technician Signed:
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Approved: Senior Engineer Signed:
P enlor=nginoer M L Nuttall .
Transmission Engineering M L Nuttall
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Circulation Restricted To:
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© This document as a whole Is protecied by copyright. The Information hereln Is the sole property of Transnet Lid. It may not be used,
disclosed or reproduced in part or in whole in any manner whatsoever, except with the wrltten permission of and In a manner permitied by the
proprietors.
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jon, definitions, supply
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DC-DC Converter
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Changes Since Last Revision

CLAUSES

v

1.3.3.5

1.11

24.2.3

2.5

List of Abbreviations and

ABBREVIATIONS DESCRIPTION

ng Current

Frequency

se Station

Consultative Committee for International Telephone and Telegraph (ITU-T)

Continuous Tone Coded Squelch System

Decibel

Sound pressure A-weighted

Decibel relative to the carrier power

Decibel relative to a Dipole antenna

Decibel relative to 1 mW, impedance 50 Q (power)

Decibel relative to 0.775 Vg4, impedance 600 Q (audio frequency)

Decibel relative to the Maximum Useful Output Power

Decibel relative to the Standard Output Power

Direct Current

Electromotive Force

Effective Radiated Power

Fast Frequency Shift Keying

Frequency Modulation

Global System for Mobile communication

Hertz

ITU-T International Telecommunication Union — Telecommunication Standardization
Sector

kHz Kilohertz

LBU Line Branching Unit
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LS Loudspeaker

m Metre

mA Milliampere

MHz Megahertz

mm Millimetre

ms Millisecond

mVp-p Millivolt peak-to-peak

mwW Milliwatt

MUOP Maximum Useful Output Power

pd Potential Difference

PM Phase Modulation \
PSTN Private Switching Telephone Network
RF Radio Frequency

Rx Radio receiver

SANS South African National Standards
SINAD Signal, Noise & Distortion to Noise & Dist
sOP Standard Output Power

SPL Sound Pressure Level

THD Total Harmonic Distortion

TSC Trunk Site Controller

Tx Radio transmitter

v Voltage

Voltage peak-to-p

DESCRIPTION

A term used to encompass both frequency modulation and phase modulation.

The decibel is 1/10 of a Bel. Decibel is the logarithm of the ratio between a
measured quantity and an agreed reference level.

The absolute power in decibel with reference to the carrier power.

dBm The absolute power in decibel with reference to 1 mW.,
Land Moblle Radlo | Radio communication from fixed radio stations to mobile radio stations carried in
Services surface vehicles or portable radio stations, and between mobile and portable

radio stations.

Portable Radlo

A radio station designed to be carried by or on a person.

Station
Moblile Radio A radio station designed for installation in a surface vehicle and capable of
Station operating while the vehicle is in motion and while it is stationary.

Fixed Radio Station

It is a fixed radio station installed in an office or control room, fitted with an
external antenna.

Base Station

A radio station designed to be installed in a fixed location and performing the
function of a repeater/enhancer.
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DEFINITIONS

DESCRIPTION

RADIO RECEIVER

Adjacent Channel
Selectivity and
Desensitization
Ratio

A measure of the ability of a radio receiver to receive the modulated standard
input signal in the presence of modulated signals that differ in frequency from the
standard input signal frequency by the spacing of one channel.

Amplitude The relationship between the radio frequency input level of a specified
Characteristics modulated signal and the audio frequency level at a radio receiver output.
Attack Time

The time required to produce an audio output levgl§of — 0.5 dBgsop after
application of a RF signal level, 12 dB above usable é\snivity, modulated with
standard test modulation.

Audio Frequency
Response

The relationship between the modulation factor of a Wgeived signal and the
audio output level of the demodulated signal ious audio frequencies.

Audio Frequency
Total Harmonic
Distortion

The change in harmonic content of an as a result of its passing

through the audio frequency and radi

Blocking or
Desensitisation

A reduction in the wanted audiogoutp r of a radio receiver, or a reduction
in the SINAD ratio, owing to an Uawanted signal on another frequency.

Co-channel
Rejection Ratio

signal without exceedi given degradation due to the presence of an
unwanted modulat oth signals being at the nominal frequency of the
receiver.

A measure of the capaw a Nio receiver to receive a wanted modulated

Conducted
Spurious Radiation

Desensitisation

High RF Signal
Level Interference

Intermodulation

ility of a radio receiver to receive a modulated standard input signal, in
presence of two interfering signals of which the carrier frequencies are so
separated from the standard input signal frequency and from each other that n'th
order mixing of the two undesired signals can occur in the non-linear elements of
the receiver, producing a third signal whose frequency is equal to that of the
standard input signal frequency, or intermediate frequency.

The greatest average audio output power supplied to the rated load, which
power does not exceed 10 % of the total harmonic distortion.

Modulation
Acceptance
Bandwidth

The selectivity characteristic of an angle modulated radio receiver that limits the
maximum permissible modulation deviation of the radio frequency input signal
that a receiver can accept, without degradation of the 12 dB SINAD ratio, when
the radio frequency input signal is 6 dB greater than the usable sensitivity level.

Modulation Factor

The ratio of the maximum positive or negative peak variation of the modulating
variable, to the maximum rated system-modulating variable, expressed as a
percentage.

Signal, Noise &
Distortion to Noise
& Distortlon Ratio

The ratio, expressed in decibels of the signal power, plus noise power, plus
distortion power, to noise power plus distortion power produced at the output of
a radio receiver resulting from a modulated signal input.

Signal to Hum and
Nolise Ratio

The ratio of residual receiver audio output power to standard output power.

Spurious Response
Attenuation/
Rejection

A measure of the ability of a radio receiver to discriminate between the standard
input signal frequency and an undesired signal at any other frequency to which it
is also responsive, excluding the two adjacent channels.
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DEFINITIONS

DESCRIPTION

Squelch Closing
Time

The period of time between the removal of the RF signal and the squelch
closure.

Adjacent Channel
Power

Squelch Operating | The RF signal input level, modulated with standard test modulation, at which the

Threshold squelch opens and closes.

Standard Output An audio output level 3 dB below maximum useful output power used to define a

Power reference level for test purposes.

Usable Sensitivity The minimum radio frequency input signal level modulated with standard test
modulation that will produce, at a radio receiver, a SINAD ratio of at least 12 dB
and an audio output signal power of at least — 3 dBggp. ‘\

v
| RADIO TRANSMITTER

The part of the total power output of a r
conditions of modulation, falls within a

joNgansmitter that, under defined
i ndwidth centred on the
normal frequency of either of the adjacent :

Amplitude
Modulation Hum &
‘Noise Level

A measure of the unwanted amplitu aMon of a carrier resulting from hum

and noise.

Angle Modulation
Hum & Nolse Ratio

The ratio of residual angle jon to standard test modulation.

Audio Frequency
Response

modulation factor of a transmitted signal and the
gnal at various audio frequencies.

Audio Frequency
Total Harmonic
Distortion

@content of an audio signal as a result of its passing
ency and radio frequency circuits of a radio.

Carrier Attack Time

Carrier Frequency,
Error

The mean power available at the output terminal of a radio transmitter in the
absence of modulation.

Emissions at the antenna terminal of a radio transmiiter on a frequency or
frequencies that are outside the channel on which the transmitter is operating.

Conditions under which the radio transmitter operates into an open circuit or
short circuit.

Intermodulation
Attenuation

The ability of a radio transmitter to attenuate signals generated in its non-linear
elements by the presence of the carrier and a parasitic signal arriving at the
transmitter through its antenna.

Microphone
sensltivity

It is the amount of modulation that the radio transmitter produces when a
specified audio signal level is present at the microphone.

Mismatch between
Transmitter and
Antenna System

A condition in which the impedance as presented to the radio transmitter by the
transmission line and antenna is not the same as the designed system
impedance.

Modulation Limiting
(Tx deviation)

A measure of the ability of radio transmitter circuits to prevent a transmitter from
producing modulation such that the modulation factor exceeds the maximum
rated system modulation factor.
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DEFINITIONS

DESCRIPTION

Modulation Factor
Linearity

TALK THROUGH SIGNAL

The relationship between the modulation factor of a received signal and the
transmitted modulation factor.

FILTERS

Duplexer/Combiner

Is a filter system providing RF isolation to allow the sharing of a single antenna
for both transmission and reception.

Insertion Loss

It is the amount of loss to a signal passing throug ilter at a designated

frequency.

Receiver Isolation
at Transmitter

It is the ability of the duplexer/combiner to suppress the Wgnsmitter carrier power
at the receiver port. It is also called the selectiyitfiNgf the duplexer/combiner.

Frequencies

ANTENNAS

Effective Radiated It is the.mean power radiatedgby i enna in the direction of maximum
Power radiation.

dBd The power gain of an anQn ibel with reference to a Dipole antenna.
TRUNK CONTROL SIGNAL

Fast Frequency Bit 0 = 1.8 kHz

Shift Keying Bit1=1.2kHz

Common-mode
Rejection Ratio

io of the differential gain over the common-mode gain.

. DC-DC CONVERTER AND BATTERY CHARGER
Is irregular amplitude voltages superimposed on the output DC voltage line.

It is the ability of a power supply device to keep the output voltage constant over
a range of applied loads.

oltage

Is AC voltage superimposed on the output DC voltage line.

Varlac A device that supply a variable AC voltage from 0 V to 260 V.
ACOUSTIC
A-weighted It is a network that weights an audio signal in a manner, which approximates to

an inverted equal loudness contour (it approximates the human ear’s response
to sound).

Sound Pressure

It is the force (N) of sound on a surface area (m®) perpendicular to the direction
of the sound. SPL is express as N/m? or Pascal (Pa).
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1. TECHNICAL SPECIFICATION

Where not specifically indicated, this specification only applies for open channel and Trunked radio

systems.
1.1  Radio Receiver: 12.5 kHz channel spacing; operating frequency band 450 MHz to 470 MHz.

1.1.1

1.1.1.1
1.1.1.2

1.1.1.3
1.1.1.4

1.1.1.5
1.1.1.6
1.1.1.7
1.1.1.8

1.1.1.9

1.1.1.10

1.1.1.11
1.1.1.12

1.1.1.& »

1.1

1.1.1.15

1.1.1.16

Normal condition (see clause 2.1.1)

Characteristics Portable Mobile & Base Station
Fixed Radio (Repeater)
Station
Maximum Useful Audio Output Power Maximum power not exceedi 0 % THD.
Audio Frequency THD at Low Output
Power Level
500 Hz & 1.0 kHz <5% S2% <2%
Usable Sensitivity <-115dBm
Squelch Operating Threshold
Open -115dB @ See clause
1.3.1.1
Close | <3 dR lower than the opening | <3 dB lower
Id than the
opening
threshold
Attack Time
Squelch Closing Time <250 ms
Modulation Acceptance Bar§gwidth > 3.75 kHz
Adjacent Channel Selecti\} -{ 2 60 dB >65dB 270dB
Desensitization Ratjg
Spurious RespgpS 270dB 275dB 275dB
dbus Response 265dB 265dB 270dB
<12dB
284 dB
kcted Spurious Radiation <-57dBm
dio Frequency Response
(6 dB/octave) +1dBto—-3dB
30010 900Hz | + 1dBto—-3dB
1.1to25kHz | + 1dBto—4.5dB
3.0 kHz
Signal to Hum and Noise Ratio
Squelched 260dB
Unsquelched | >39dB
Amplitude Characteristics <3dB
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1.1.2

1.1.2.1
1.1.2.11
1.1.2.1.2

1.1.2.2
1.1.2.2.1
1.1.22.2

1.1.2.8
1.1.2.3.1

1.2 Radio Transmitter:

1.2.1

1.2.1.8
1.2.1.9

Extreme conditions (see clause 2.1.2)

Characteristics Portable Mobile & Base Station
Fixed Radio (Repeater)
Station

Power Supply
Usable Sensitivity variation <+3dB
Adjacent Channel Selectivity and 260 dB 265dB 270dB
Desensitisation Ratio

Temperature
Usable Sensitivity variation <+3dB
Adjacent Channel Selectivity and 260 dB W >270dB
Desensitisation Ratio

Selectivity at High RF Signal Level O

Input signal level —47 8Bm to — 7 dBm

Normal condition (see clause 2.1.

12.5 kHz channel otrating frequency band 450 MHz to 470 MHz.

Characteristic Portable Mobile & Base Station
Fixed Radio (Repeater)
Station
Carrier Power (co <+ 1 dB from manufacturer's claim
ions
Operating <-36 dBm
Standby <-57 dBm
<1.5kHz < 1.5 kHz <1.0kHz
<100 ms
Channel Power <-60dBec <-70dBc <-70dBc
Or | —37 dBm maximum.

Intermodulation Attenuation n.a. n.a. 240dB
Modulation Limiting (Tx Deviation)

Modulating freq.

0.3 to 2.55 kHz 2.5 kHz maximum

310 6 kHz 0.75 kHz maximum at 6 kHz

6to 12.5 kHz — 14 dB/octave
CTCSS Deviation 250 Hz
Audio Frequency THD

500 Hz <5% <2% <2%
1.0 kHz
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1.2.1.10

1.2.1.11
1.2.1.12

1.2.2

1.2.2.1
1.2.2.1.1
1.22.1.2

1.2.2.13

1.2.2.2
1.22.21
1.2.2.2.2

Level

Characteristics Portable Mobille & Base Station
Fixed Radio (Repeater)
Station
Audio Frequency Response
(6 dB/octave)
300 to 900 Hz +3dBto-1dB
1.1t0 2.5 kHz +3dBto-1dB
3.0 kHz +45dBto-1dB
Angle Modulation Hum & Noise Ratio 234dB \
Amplitude Modulation Hum & Noise <-34dB

Extreme conditions (see clause 2.1.2)

Characteristics Portabl Mobile & Base Station
ed Radio (Repeater)
Statlon
Power Supply
Carrier Power Variation
Conducted Spurious Emissions
Operati —36 dBm
Stag@idy K — 57 dBm
Carrier Frequency Error <1.5kHz <1.5kHz <1.0kHz
Carrier Power Va <+2dB
Conducted S
Operating <-36dBm
Standby <-57dBm
<1.5kHz <1.5kHz <1.0 kHz
ntenna Terminal Loads
ort Circuit and Open Circuit
Carrier Power Variation <+1dB
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1.3 Radio Base Station (Repeater): 12.5 kHz channel spacing; operating frequency band 450 MHz to

470 MHz.

The receiver and transmitter specifications are referred to in clauses 1.1 and 1.2 respectively.

1.3.1

1.3.1.1

1.3.2

1.3.2.1

1.3.3.4

1.3.3.6

Receiver

Characteristics

Base Station (Repeater)

Squelch operating threshold calculation
Open

Close

- 115 dBm minus coaxial cable loss
minus duplexer loss pls antenna gain.

< 3 dB lower than t ening threshold

Receiver and transmitter

Characteristics

Ba (Repeater)

Response time

<3

Talk Through Signal

Characteristics

Audio input and output terminals

* Base Station (Repeater)

600 Q balanced
<-25dB

Audio Levels
RTO & Trunking (lo%g e -10dBm 1 0.5dBm
Old Trunking Tletra em —-4dBm 0.7dBm
Audio Frequency Resgpo
(With de-emphasis mphasis)
MdBulating frequency
300 to 900 Hz +3.0dB
1.1t0 3.0 kHz +3.0dB
Audioire Response
(Wit e-emphasis and pre-emphasis)
Modulating frequency
300 to 900 Hz +2.0dB
1.1 t0 8.0 kHz +2.0dB
odulation Factor Linearity
Modulation
0.5 kHz 0.5kHz %100 Hz
1.0 kHz 1.0kHz 100 Hz
1.5 kHz 1.5 kHz 100 Hz
2.0 kHz 2.0 kHz +100 Hz
2.5 kHz

25 kHz - 250 Hz (not to exceed
2.5 kHz)

Audio Frequency THD

<5%
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1.4
1.4.1

1.4.1.1
1.4.1.2

1.4.1.8

1.4.1.4

14.2

1.4.2.1
1.4.2.2
1.4.2.3
1.4.24
1.4.2.5
1.4.2.6

1.4.2.7

1.5

15.1
1.5

1.5.3

1.6

1.6.1
1.6.2

Filters
Duplexer (Radio Train Order)

Characteristics

Base Station (Repeater)

Insertion Loss (Tx & Rx) <1.2dB

Rx Isolation at Tx Frequencies > 65 dB (operating band)
= 80 dB (single channel)

Impedance Matching, 50 Q (all ports) VSWR < 1.5:1

* Operating Frequency Band
Receiver
Transmitter

Return Loss < - 14 di\

465.0500 MHz .9875 MHz
455.0500 MHz to 4538875 MHz

* Duplexer for link operation is channelized.

Combiner (Trunked)
Characteristics se Station (Repeater)
insertion Loss - Receiver path 0dB +0.5dB
Insertion Loss - Transmit path 10dB
Rx Isolation at Tx Frequencies =85dB
Isolation between Rx ports >20dB
Isolation between Tx ports 260 dB
VSWR < 1.5:1

Return Loss < - 14 dB

Impedance Matching, 50 QSII po
Operating Frequen %

Receiver

465.0000 MHz to 466.6375 MHz

Transmitter 455.0000 MHz to 456.6375 MHz
Characteristics Moblle & Fixed Base Station
Radio Station (Repeater)
ance 50 Q
pedance matching VSWR £ 1.5:1
Return Loss <— 14 dB
Insertion loss <1dB <5dB
Antenna
Characteristics Various
Impedance 50 Q
Impedance matching
VHF & UHF VSWR < 1.5:1
Return Loss < - 14 dB
GSM & WiFi VSWR £ 2.0:1
Return Loss < - 9.54 dB
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1.6.3

1.6.4
1.6.5

1.7

1.7.1

1.7.2

1.8

1.8.1
1.8.2

1.9

1.9.1

1.9.2
1.9.3

1.94
1.9.6
1.9.6
1.9.7

Characteristics

Various

* Antenna gain

Mobile 0 dBd
Fixed station <12 dBd
Radio link: Point to point 9 dBd minimum
Point to multipoint Not specified
Base station <12dBd
# Antenna vertical separation 242

* Antenna height above ground level
Mobile & Fixed station
Radio link: Point to point
Point to multipoint

Base station

10 m maximum \\

20 m maximum
20 m maximum
20 m maximum

# Based on 20 W ERP and antennae having a Dipole as a liv

centre to centre of dipoles.
*  Licence conditions

Transmitting Power

ent 4 Distance measured from

O

Characteristics

* Conducted power at transmitter termina
Radio link: Point to pgi

Various

1 W maximum
1 W maximum

20 W maximum
8.2 W maximum
8.2 W maximum
20 W maximum

Various
<1dB
2- 100 dBm <20dB
Audio Line Branching Unit
Characteristics Base Station (Repeater)
Audio input and output terminals
Impedance 600 Q balanced
Return Loss <-25dB

Input and output audio signal level

—-10dBm +0.5dB

Audio frequency response

300 Hz to 3 kHz +0.5dB
Audio total harmonic distortion (THD) <0.5%
Audio signal to hum and noise ratio 270dB
Channel cross talk 2 60dB

Common-mode rejection ratio

260dB at 1 kHz
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1.9.8

1.9.9

1.10

1.10.1

1.10.2

1.10.3

1.10.4
1.10.5

1.10.6

1.10.7
1.10.8

1.11.1.2

1.11.1.3

1.11.14

1.11.1.5
1.11.1.6

Characteristics

Base Station (Repeater)

E-signal Upto 50 VDC, 10 mA
Opto coupler
Bi-directional polarity

M-signal Up to 50 V DC, 10 mA

Voltage free contact

Power Supply Unit, DC-DC Converter and Battery Charger

Characteristics

Vario‘s

Operating conditions
Temperature range
Relative humidity

Input power
AC Voltage
Frequency

DC Voltage

220V
50 Hz

-10°Cto60°C
Up to 85 %

Output voltage regulation
(Intermittent & continuous)

Efficiency

N %
13. 5% (12 V system)

276V 5% (24 V system)
55.2V 5% (48 V system)

270 %

Output voltage ripple & noise

<200 mVp-p (12 V system)
<400 mVp-p (24 V system)
<800 mVp-p (48 V system)

Radiation of spurious frequ cies(J

< - 119 dBm in radio operating band

Desensing of receiv;

<1dB

Load shedding
Shed

A Restore

11.0V (12 V system)
22.0V (24 V system)
440V (48 V system)

13.0 V (12 V system)
26.0 V (24 V system)
52.0 V (48 V system)

Characteristics

Various

Registration

Register on instrument
Register on trunk system

Local call to radio with the same prefix number

Establish call to instrument
Establish call through the trunk system

Local call to radio with an interprefix number

Establish call to instrument
Establish call through the trunk system

Local call to radio with the same prefix number
using short form dialling

Establish call to instrument
Establish call through the trunk system

Intersite call to radio with the same prefix number

Establish call through the trunk system

Intersite call to radio with an interprefix number

Establish call through the trunk system
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1.11.1.7

1.11.1.8

1.11.1.8

1.11.1.10

1.11.2

1.11.21
1.11.2.2

1.11.2.3

1.11.24

112

1.12.1

1.12.2

1.13

1.13.1

Intersite call to radio with the same prefix number
using short form dialling

Establish call through the trunk system

PSTN call

Establish call to instrument
Establish call through the trunk system

Call the radio under test

Establish call from instrument
Establish call through the trunk system

Handoff

Reregister on new control channel with
Instrument

Reregister on new control channel on the

trunk system \\
Control Signal - Trunk Site Controller
Characteristics BasqStation WRepeater)
FFSK level from TSC 1Vp-pot
FFSK frequency from TSC 1.
1@ 0 Hz
Tx deviation at FFSK level = 1.5 + 100 Hz
For channel dragging probleg! s 800 Hz %100 Hz
FFSK level from Rx measured at TSC Vp-p 10.2Vp-p
(Modulation 1.5 kHz)
(Modulating frequency 1.2 kHz) O
Acoustical measurements < )
Shunting
Portable
Recelver

Loudspeaker

> 90 dB(A) at 300 mm

2 1.4 kHz from a SPL of 80 dB(A) at the
microphone

Characteristics Portable
Recelver
Loudspeaker sound pressure level 2 84 dB(A) at 300 mm
Transmitter
Transmitter deviation 2 0.7 kHz from a SPL of 80 dB(A) at the

microphone

Co-channel Interference

Characteristics

Various

Speech

Level difference between signals

215dB
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Characteristics Various
1.18.2 Data (FFSK)
Level difference between signals 220dB
> Q
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2.1

2.2

2.3

24

25

2.6

2.7

METHODS OF MEASUREMENT
Applied Standard
Normal condition

Temperature : 23°C £3°C
Relative Humidity : 45t1085%

Lead acid battery : 2.3V percell
Lithium-ion battery : 3.6V percell
Nickel cadmium : 1.2Vperecell
Nickel Metal Hydrate battery : 1.2 V per cell
Mains : 220 VAC 50 Hz

'\

Extreme conditions

Temperature : —10°C and 60 °C

Relative humidity : 451095%

Lead acid battery : 1.8 V minimum & 2.6 V maximum pe

Lithium-ion battery : 3.0 Vminimum & 4.2 V maximum ger

Nickel Cadmium battery ;1.0 Vminimum & 1.5 V maximum

Nickel Metal Hydrate battery : 1.0 V minimum & 1.5 V maxig/imiyeNgell

Mains : 220VAC+10% 50Hz+ %

Power Supply Systems

12 V system : Minimum 110V Ng 8V Maximum 15.6 V
24 V system ¢ Minimum 22.0 V al 26 V Maximum 31.2 V
48 V system ' Minimum 440V al 55.2V Maximum 62.4 V
Warm up time

As specified by the manufacturer. <

Temperature stabilising period

One hour minimum.

Power source tolerance
<+ 83 %.

ncy : 1.0kHz.

1.5 kHz (60 % of maximum rated system deviation).
Signal Input Level
(223.6 |J,Vpd or 447.2 uVeue)-

o utput Level

SOP =3 dBuyor.
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2.2

Radio Receiver

2.2.1 Maximum Useful Output Power
Connect the equipment as shown below.

RF signal | Recelver | AF output load
generator i under test "1 & Power meter
AF THD meter | Audio filter \\

) 0.3-3.4kHz | !

2.2.1.1 Inject a standard RF test signal from the RF signal generato V

2.2.1.2  Adjust the volume control of the radio until the THD is 1Q % olume control reaches its
maximum travel, whichever occurs first.

22.1.3  Measure the audio output power (MUOP).

Note: The impedance of the AF output load the same value as the load
(loudspeaker) with which the receiver igrmally operates.

2.2.2 Audio frequency total harmonic distort
Connect the equipment as shown bel
RF signal . ec | AF output load
generator . nderjest "| & Power meter

AF THD meter,

22241

est1.
ject a standard RF test signal from the RF signal generator into the receiver.

Adjust the volume control of the radio to obtain SOP.
Measure the THD.

\\Q 22212 Test2.

2.2.2.1.2.1 Change the modulating frequency to 500 Hz using the same modulation factor as
in test 1, except that in the case of PM receivers, the modulation factor should be
reduced by 50 %.

2.2.2.1.2.2 Repeat the procedure given in test 1.
2.2.2.1.2.3 Measure the THD.

2.2.2.2 600 Q balanced line
Where a 600 Q balanced line is provided, the THD must be measured on this line.
2.2.2.2.1 Inject a standard RF test signal from the RF signal generator into the receiver.

2.2.2.2.2 Load the line with a 600 Q resistive load or equivalent impedance, provided by the
measuring instrument.

2.2.2.2.3 Adjust the audio signal level to measure —10 dBm on the line.
2.2.2.2.4 Measure the THD.
2.2.2.2.5 Repeat the THD measurement when applying test 2.
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2.2.3 Usable sensitivity
Connect the equipment as shown below.
RF signal Receiver AF output load
generator under test “| & Power meter
SINAD meter Audio filter
B 0.3 - 3.4 kHz
2.2.3.1 Adjust the RF signal generator to produce a standard RF input signal ;/el.
2.2.3.2  Adjust the volume control of the radio to obtain SOP.
2.2.3.3 Reduce the RF signal level until the SINAD ratio is 12 dB.
2.2.3.4  Without readjustment of the volume control check whether Wutput level is less than —
3 dBsor.
2235 If the audio output is less that — 3 dBgop, incre F signal level until — 3 dBgop is
obtained.
2.2.3:6 _ Take the RF signal output level from the gignal rator at this setting as the usable
sensitivity.
2.2.3.7  The measurement shall be made under 2 e test conditions as well.

Under the extreme test conditions, the
value obtained under normal test io

er audio output power shall be within £3 dB of the

Note:

The impedance of
(loudspeaker) with wiflich the

put load must be the same value as the load
eiver normally operates.

wn below
Receiver | AF output load
under test "| & Power meter

the squelch opening level in dBm.

225 Attack time
Connect the equipment as shown below.

i i
RF signal : | RFattenuator |
generator "
Trigger
input
" Storage
.| oscilloscope
Channel
input
AF output load Receiver
& Power undertest |
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225.1 Apply a standard RF test signal to the receiver under test.
2.25.2  Adjust the volume control of the radio to obtain SOP.
2.256.3  Determine the usable sensitivity as described in clause 2.2.3.

2254  Adjust the squelch to open at a RF signal level of — 115 dBm, measured at the antenna
terminal.

2255 Set the RF signal level from the signal generator to 0 dBm.

225.6 Set the value of the RF attenuator to decrease the signal level to 12 dB above the usable
sensitivity level, measured at the antenna terminal and switch the output of the signal generator
off.

2.25.7  Set the storage oscilloscope to single sweep operation.
2.25.8  Switch the RF output on and measure the time required for the au‘m output to reach —0.5

dBSOP'

2259 Repeat the measurement three times and take the average of 1 € measurements as the
receiver attack time.

2.2.6 Squelch Closing Time V

Connect the equipment as shown below.

RF signal
generator

Trigger
Input

Chafiinel
In

Recelver
under test

AF output load
& Power

226.1 F ipst signal to the receiver under test.

2.26.2 ntrol of the radio to obtain SOP.

2.2.6.3 able sensitivity as described in clause 2.2.3.

2264 uelch to open at a RF signal level of — 115 dBm, measured at the antenna
2.2.6.5 F signal level from the signal generator to 0 dBm.

2.2 t the value of the RF attenuator to decrease the signal level to 12 dB above the usable
-, sénsitivity level, measured at the antenna terminal.

®26.70% Setthe storage oscilloscope to single sweep operation.

2.2.6.8  Switch the output of the signal generator off and measure the time required for the audio output
to be reduced by 10 dB from the SOP value.

2.26.9 Repeat the measurement three times and take the average of the three measurements as the
squelch closing time.

2.2.7 Modulation acceptance bandwidth
Connect the equipment as shown below.

RF signal J Receiver AF output load
generator i under test & Power meter
SINAD meter | Audio filter
| 0.3 - 3.4 kHz

2.2.71 Apply a standard RF test signal to the receiver under test.
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2.27.2  Adjust the receiver volume control to obtain SOP.

2.2.7.3  Reduce the RF signal level until the SINAD ratio is 12 dB.

2.2.74 Increase the RF signal level by 6 dB.

22.7.5 Increase the modulation factor until the SINAD ratio is again 12 dB.

2.2.7.6  Record this value of the modulation factor as the modulation acceptance bandwidth.

2.2.8 Adjacent channel selectivity and desensitization ratio
Connect the equipment as shown below.

RF signal RF slgnal
generator 1 generator 2 \‘
Comblining
network
Receiver output load

under test & Power meter

SINAD meter

Audio fllter
2.2.8.1 Switch the RF signal output of sig

2.28.2 RF signal generator 1: @

2.2.8.2.1  Apply a standardfRF testwignal to the receiver under test.
22.8.22  Adjust the volumengonighl of the radio to obtain SOP.
2.2.8.23 Reduce the IRE signal until the SINAD ratio is 12 dB (wanted signal).

2.2.8.24 Note al level.
2.2.8.3  RF signal genegflor 2%
2.2.8.3.1 ig'the RF signal output on (unwanted signal).

2.28.3.2 d the RF signal with 400 Hz at the standard modulation factor.

2.2.8.33 \\SetYe frequency (unwanted signal) to a frequency one-channel width above the
signed frequency (wanted signal).

djust the RF signal level such that the SINAD ratio is degraded to 6 dB.
Note this RF signal level.

8.
Qﬂ.s Repeat for the unwanted signal set to a frequency one-channel width below the
assigned frequency.

43. Calculate the difference between the unwanted and wanted signal levels in dB, as the adjacent
channel selectivity and desensitization ratio.

2.2.8.5 Take the worst case of the two measurements as the resuilt.
2.2.8.6 The measurements shall be made under the extreme test conditions as well.
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2.2.9 Spurious response attenuation/relection

Connect the equipment as shown below.

RF signal RF signal
generator 1 generator 2

Comblning
network

3

Recelver | A cx\tput load
under test 5 wer meter
SINAD meter | Audio filter V

b 0.3 - 3.4 kHz

2.29.1 Switch the RF signal output of signal generatog 2 off®
2.29.2 RF signal generator 1:

h

2.2.9.21  Adjust the RF signal gener duce a standard RF test signal.
2.29.2.2  Adjust the volume control radio to obtain SOP.
2.2.9.23 Reduce the RF sign eiver until the SINAD ratio is 12 dB.
2.29.3 RF signal generator 2:
2.2.9.3.1  Switch the RF gignal on and adjust the signal level to 80 dB (portable) or

85 dB (mobile aMg basg) higher than that of signal generator 1.
2.2.9.3.2 Modulate tt§ RF sighal with 400 Hz at standard modulation factor.

22.9.3.3 Slowl he carrier frequency over the range 100 kHz to 1 GHz in 12.5 kHz
excluding the assigned channel and the two adjacent channels.

ceiver is responsive to a spurious signal, adjust the RF signal level
INAD ratio is 6 dB.

n
2294 Note the % and the RF signal levels of the two signal generators and take the
diffe twéen the two levels expressed in dB as the measure of the spurious response
a

t that frequency.
S Q

22934

0 sure that the measured response is not caused by spurious signals from the RF
signal generators or Intermodulation products between the two signals.
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B.

C.

2.2.10

2.2.10.1
2.2.10.2

2.2.10.3

2.2.10.4

2.2.10.10

2.2.10.11

2.2.10.12

Intermodulation spurious response attenuation/rejection
Connect the equipment as shown below.

RF signal RF signal RF signal
generator 1 generator 2 generator 3
Combining
network

AF output loa
& Power me

Recelver
under test

SINAD meter

Switch the RF signal output of signal ge
RF signal generator 1:

2.2.10.2.1 Adjust the RF signal ggfie o produce a standard RF test signal.
2.2.10.2.2 Adjust the volume 've radio to obtain SOP.

2.2.10.2.3 Reduce the RF gignal {0 receiver until the SINAD ratio is 12 dB.

RF signal generator 2:
2.2.10.3.1 Adjust
adjac,
RF signal gen
2.2.10.4.1
2.2.10.4.

modulated frequency of the RF signal generator to the second
| above the nominal carrier frequency.

te the RF signal with 400 Hz at standard modulation factor.

e frequency of the RF signal generator to the fourth adjacent channel
the nominal carrier frequency.

Swij signal output of signal generators 2 & 3 on.
n the outputs of RF signal generators 2 & 3 at equal levels.
ju RF signal levels to reduce the SINAD ratio to 6 dB.
I the frequency of RF signal generator 3 slightly to produce the maximum interfering
al.
Note the difference in dB between the RF signal output level from RF signal generator 1 and
the RF signal output level from RF signal generators 2 & 3.

Repeat these measurements with RF signal generators 2 & 3 adjusted to the fourth adjacent
and eighth adjacent channels above the nominal carrier frequency.

The measurements described in A & B shall be repeated with RF signal generators 2 & 3 set
to the appropriate channels below the nominal frequency of the receiver.

Record the worst ratio in dB as the measure of the intermodulation spurious response
attenuation.
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2.2.11

221119
2211.2

2.2.11.3

nect the equipment as shown below.
\\ RF signal RF signal

2.2.12.1

Co-channel refection ratio

Connect the equipment as shown below.

RF signal RF signal
generator 1 generator 2
Combining
"l network

Recelver \\
under test

SINAD meter | Audio filter |

i 0.3 -3.4kHz [* put load

O wer meter

Switch the RF signal output of signal generator off.

RF signal generator 1:
2.2.11.2.1 Adjust the RF signal genenr '@ p proBuce a standard RF test signal.
e radio to obtain SOP.

2.2,11.2.2 Adjust the volume conjye

2.2.11.2.3 Reduce the RF sig @ e SINAD ratio is 12 dB (wanted signal).

RF signal generator 2:

2.2.11.3.1 Switch the RF si@gal oufput on (unwanted signal).

2.2.11.3.2 Set the freqfency t assigned receiver frequency.

2.2.11.3.3 Modulat signal with 400 Hz at standard modulation factor.

221134 Adj nal level such that the SINAD ratio is reduced to 6 dB.

Record the nel“rejection ratio as the difference in dB, between the wanted and

unwanted al 4
ment with signal generator 2 set to frequencies 1.5 kHz and 3.0 kHz above
{Re asSigned frequency.

ThE€ hi lue of the five measurements shall be recorded as the co-channel rejection ratio.

generator 1 generator 2

Combining
network

Receiver
under test

SINAD meter Audio filter ‘
- AF output load

0.3 - 3.4 kHz
& Power meter

Switch the RF signal output of signal generator 2 off.
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2.2.12.2

2.2.12.3

22124
2.2.12.5

2.2.13

2.2.14.1

2.2.14.1

RF signal generator 1:

2.2.12.2.1 Adjust the RF signal generator to produce a standard RF test signal.
2.2.12.2.2 Adjust the volume control of the radio to obtain SOP.

2.2,12.2.3 Reduce the RF signal until the SINAD ratio is 12 dB (wanted signal).

RF signal generator 2:

2.2.12.3.1 Switch the unmodulated RF signal output on (unwanted signal).

2.2,12.3.2 Set the RF signal to a level 84 dB higher than signal generator 1.

2.2.12.3.3 Vary the frequency from 1 MHz to 10 MHz on either side of the assigned carrier
frequency.

Monitor the variation in the audio output level and the SINAD ratio. x}

Record the difference in dB between the signal output levels from tn o RF signal generators

at which the audio output power decreased with 3 dB or the ratio decreases to 6 dB,

whichever occurs first.
Note: Ensure that the measured response is not caus WOUS signals from the RF
signal generators.

Conducted Spurious radiation
Connect the equipment as shown below.

Spe
Receiver | a er

under test .
iver
Switch the receiver on.
The receiver must be inYtandb! e.
Slowly sweep the m instrument over the range 9 kHz to 4 GHz.

easure the absolute levels of the conducted spurious radiation.

Recelver | AF output load
under test “| & Power meter

Low pass filter
Cut-off 20kHz

Standard measurement

2.2,14.1.1 Adjust the RF signal generator to produce a standard RF test signal and inject it
into the receiver.
2.2.14.1.2 Adjust the volume control of the radio to obtain SOP.

2.2.14.1.3 Adjust the modulation of the RF signal generator to 20 % of the maximum system
deviation.

2.2.14.1.4 While keeping the modulation factor constant vary the modulating frequency over
the range 300 Hz to 3 kHz.

2.2.14.1.5 Record the variation of the audio output power over this range in dB with reference
to the corresponding level at 1 kHz.

600 Q balanced line

Where a 600 Q balanced line is provided, the audio frequency response must be measured on
this line.
2.2.14.2.1 Inject a standard RF test signal from the RF signal generator into the receiver.
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2.2.14.2.2 Load the line with a 600 Q resistive load or equivalent impedance, provided by the

measuring instrument.
2.2.14.2.3 Adjust the audio signal level to measure — 10 dBm on the line.

2.2.14.2.4 Proceed with clauses 2.2.14.1.3 and 2.2.14.1.5.

AUDIO FREQUENCY RESPONSE OF PM RECEIVERS
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2.2.15 Signal to hum and nolse ratio

Connect the equipment as shown below.

AF output load

J "| & Power meter

.
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2.2.15.1
2.2.16.2

2.2.15.3
22154
22155
2.2.15.6
2.2.16.7
2.2.156.8
2.2.156.9

2.2.16

2.2.16.1
2.2.16.2
2.2.16.3
2.2.16.4

2217

Select the CCITT filter (low pass filter).
Adjust the RF signal generator to produce a standard RF test signal.

Adjust the volume control of the radio to obtain SOP.

Adjust the squelch to its minimum (unsquelched).

Remove the modulation and measure the audio output power.
Adjust the squelch to its maximum (squelched).

If the receiver remains unsqueliched remove the RF signal.
Measure the audio output power.

Record the ratio in dB between the audio output powers without moduﬁ\on, and the SOP level
as the signal to hum and noise ratio.

Amplitude characteristics
Connect the equipment as shown below.

RF signal J Receiver ut load
generator i under test Power meter
AF level meter | Audio filter
i 0.3-3.4Kk

Adjust the RF signal generator to tandard RF test signal.
Increase the RF output signal dBm.

Adjust the volume control of t‘e radi? obtain SOP.

Decrease the RF signalg@utpu from — 13 dBm to — 107 dBm and measure the change in
the audio output leveki .

Receiver _
under test i [(] LS

io to operate on the lowest channel.

he RF signal generator to produce a standard RF test signal.
just the squelch to open at a RF signal level of — 115 dBm.

Increase the RF signal level to -7 dBm.

Scan the frequencies of 132 channels above the receiving channel, excluding the assigned
channel and the adjacent channels.

Record the channel and the RF signal level, at which the squelch opens in the window of
- 47 dBm to - 7 dBm.

Set the radio to operate on the highest channel.

Scan the frequencies of 132 channels below the receiving channel, excluding the assigned
channel and the adjacent channels.

Record the channel and the RF signal level, at which the squelch opens in the window of
— 47 dBm to - 7 dBm.

Note: Where the interfering channels correspond with the intermodulation free channel
groups, interference could occur.
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Intermodulation free channel groups
High site channels

Duplex, 5™ order, 132 channels
GroupA [1[2]6][ 8] 22375461 ] 79 [80]88]91]101]124] 129 |

Duplex, 5™ order, 132 channels
GroupB [3[4]7] 23 a5 [ 73 [75] 85 [ 96 | 102 | 120 | 128 |

Duplex, 5™ order, 132 channels
GroupC [16] 41 [ 57 [ 59 [ 74 | 78 | 83 |11o]122|123|130]\

Duplex, 5" order, first 52 channels \
GroupD [17 ] 18] 21 [ 31 [40] 46 [ 48 | *

Duplex, 5™ order, first 52 channels

GroupE [ 19 ] 28 | 32 | 43 | 44 | 49 [ 51 | V
Duplex, 5™ order, first 52 channels
GroupF [ 29 [ 30 | 35 | 42 | 50 | 52 | O

Duplex, 5" order, first 52 channels
GroupG [ 11 ]| 14 | 24 | 26 | !

Duplex, 5™ order, first 52 channels

GroupH |[34] 36 [47]

Shunting channels O

Simplex, 5" order, last 80 channels
Group A 53 | 56 | 60 |
Group B 55 | 58
Group C 64 | 67
Group D 68
Group E 65
Group F

99 | 109 | 118 [ 126 | 131 | 132 |
72 84 | 112 | 125
o5 | 103 | 116 | 127
107 | 113 | 114 | 117
A 100 | 121

92 | 104 | 108
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2.3

Radio Transmitter

2.3.1 Carrler power (conducted)
Connect the equipment as shown below.

Transmitter RF power

under test i meter

2.3.1.41 Measure the carrier power in the absence of modulation.
23.1.2 The measurement shall be made under the extreme test conditions as\ il

2.3.2 Conducted spurious emissions
Connect the equipment as shown below.

Transmitter N RF power
under test f . attenuator
!
L}
]
1
RF signal »
generator

Spectrum
analyser
or
(J Test receiver
2.3.2.1 The duplexer must be tufgd to the operating band. See specifications in clause 1.4.1.

2.3.2.2  The value of the or (including the duplexer) must be such to limit the carrier level at
the spectrum apfly t receiver to approximately — 60 dBm.

2.3.23 With the tr ig€r transmitting an unmodulated carrier{hmeasure and record the frequencies

he conducted spurious up to the 5™ harmonic.
2.3.24 itter with the RF signal generator.
23.25 signal generator to the recorded frequency and adjust the output level to obtain
rded’level on the spectrum analyser/test receiver.
2.3.2.6 e output level of the RF signal generator as the conducted spurious emission at that

peat 2.3.2.5 & 2.3.2.6 for all the other spurious emissions detected.

2 3<; !
@2. Remove the RF attenuator and duplexer and repeat the measurements when the transmitter is

in the standby mode.
2.3.2.9 The measurements shall be made under the extreme test conditions as well.
2.3.1.10 With the above circuit the reverse channels can also be tested.
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2.3.3

2.3.3.1
2.3.3.2
2.3.3.3

2.3.34
2.3.3.5

234

2.3.5.1
235.2
2.3.5.3

2354

2.3.5.5
2.3.5.6

Carrier frequency error
Connect the equipment as shown below.

Transmitter
under test

RF power
attenuator

v

Frequency
counter

Measure the carrier frequency in the absence of modulation.
Repeat the measurement on each channel on which the transmi

measured frequency.

directly).

(Some test instruments can be s

Record the worst case as the result.

The measurement shall be made under the extrem

5\

Carrier attack time

Connect the equipment as shown below.

Transmlitter
under test

[ 3

PTT

Control switch

ditions as

'\

vipped to operate.

Calculate the carrier frequency error as the difference betw! he assigned frequency and the
§ ure the frequency error

well.

Storage
oscilloscope

1 Trigger
Input

Transmiltter RF power
under test attenuator
Adjacent
channel power
meter

[y

Ensure that the modulation limiting (Tx deviation) is set correctly (see clause 2.3.7).
Measure the unmodulated carrier power level.

Modulate the transmitter with a 1 250 Hz signal at a level 20 dB greater than that required to
produce the standard test modulation factor.

Measure the mean power produced by the modulation, hum and noise of the transmitter in the

adjacent channels.

Express the adjacent channel power in dB with reference to the measured carrier power.
Record the worst ratio as the measure of the adjacent channel power.
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2.3.6

2.3.6.1

2.3.6.2

2.3.6.3
2.3.6.4

23.6.5

2.3.6.6

2.3.6.7

2.3.6.8

2.3.6.9

2.3.6.10

2.3.6.11

2.3.6.12

Or: When the measured level does not comply with the specification:
The adjacent channel power not to exceed a level of — 37 dBm irrespective of the carrier
power level.

Intermodulation attenuation (fixed radio stations only)
Method A: Connect the equipment as shown below.

Directional
coupler

Y

Transmitter RF power Spgctrum
under test attenuator “

Method B: Conn

RF signal
source

Set the unmodulated signal level from the RF sigit e to give a level, measured at the
transmitter output terminal, 30 dB below the o§put careflevel. s =

With the transmitter transmitting an unm d carrier, vary the frequency of the RF signal
source between 50 kHz and 100 kHz, an low the carrier frequency.

Measure the levels of the Intermod

The Intermodulation attenuation i s as the ratio of the carrier level to the level of the
r) observed.

sureQ™®Sponse is not caused by spurious signals from the RF signal
source.

ent as shown below.

RF power Directlonal i RF power E
attenuator [+ coupler <+—i attenuator !

10 dB i 20dB
__________ , i I
I 50Q 50 Q
pectrum ! atten- | termin- Interfering
analyser [ ‘: uator :’“‘ ation signal source

The coupling between the transmitter under test and the 10 dB RF power attenuator must be as
short as possible to minimize mismatching.

The directional coupler must have an insertion loss of < 1dB, directivity of 2 20 dB and
sufficient bandwidth.

The transmitter under test and the interfering signal source must have sufficient physical
separation to prevent the measurement being influenced by direct radiation.

The RF signal level from the interfering signal source must have the same level as that of the
transmitter. Alternatively, the RF signal level from the interfering signal source must be 20 dB
lower than that of the transmitter — omit the 20 dB RF power attenuator.

The transmitter under test shall be unmodulated.

The spectrum analyser must be adjusted to give a maximum indication (amplitude) with a
frequency scan of 500 kHz.

The interfering signal source must be unmodulated and the frequency must be varied between
50 kHz to 100 kHz above and below the frequency of the transmitter under test.
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2.3.6.13 Measure the levels of the Intermodulation components on the spectrum analyser and determine
the ratio of the carrier level to the level of the largest Intermodulation product (third order)
observed, in dB.

2.3.6.14 Record the worst case as the result.

Note: Ensure that the measured response is not caused by spurious signals from the RF signal
source.

2.3.7 Modulation limiting (Tx deviation)
Connect the equipment as shown below.

AF signal | Transmitter
generator & under test

RF power

¥

2.3.7.1 Ensure that the maximuin deviation is set forrectly and according to the manufacturer's
procedure.
the

2.3.7.2  Apply electrically a 1 kHz audio test sig @’ D icrophone input of the transmitter at a level

sufficient to produce the standard tegimOffiation factor.

(When an electrical input signal @ b® applied this may be replaced by an acoustical
signal.)

2.3.7.3  Set the audio filter of the modilation gnalyser to Low Pass cut-off 15 kHz or 20 kHz.

2.3.7.4  Note the level of the audip test (reference).

2.3.75  Modulating frequenc z to 2.55 kHz:

2.3.7.5.1 Incr io test signal with 20 dB. Ensure that the measured deviation
imum system deviation.

23.756.2

Decrease the audio test signal to obtain the standard test modulation factor
(reference).

Without changing the audio input signal level vary the modulating frequency
between 2.55 kHz and 6.0 kHz.

2.3.7.6.3  Record the largest positive or negative peak deviation obtained, as the modulation
limit for the specific modulating frequency band.

Note: The deviation produced by the modulating frequencies between 2.55 kHz
and 6.0 kHz must not exceed that of the deviation produced by the
modulating frequency 2.55 kHz,

2.3.7.7  Modulating frequency 6.0 kHz to 12.5 kHz:
2.3.7.7.1  Obtain the standard test modulation factor (reference).

2.3.7.7.2 Without changing the audio input signal level vary the modulating frequency
between 6.0 kHz and 12.5 kHz.

2.3.7.7.3 Record the decrease in the positive or negative peak deviation, as the modulation
limit for the specific modulating frequency band.

Note: Care must be taken not to generate hum when the audio signal is
connected electrically.

It must be ensured that the acoustical audio source has a flat response
throughout the bandwidth.
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2.3.8 CTCSS deviation
Connect the equipment as shown below.

2.3.8.1
2.3.8.2
2.3.8.3
2.3.84

2.3.91

TRANSMITTER MODULATION LIMITING

FREQUENCY DEVIATION I ki
&

3
]
&

I3
=

T_---_-__________-_,_.
|

|

!

!

1

|

|
=
1

]

I

1

1

|

l

|

|

|

[

1

/

o
o

2 E

2 265 3 5

Transmitter
under test

analyser

demodulator

Select th uency and activate the function.
Set the a of the modulation analyser to Low Pass cut-off 15 kHz or 20 kHz.
In e of an audio input signal (modulating signal) transmit a carrier.

e and record the deviation of the sub-audible tone.

cy total harmonlic distortion (THD)

ct the equipment as shown below.

AF signal Transmitter . RF power
generator under test : attenuator
AF distortion Audlo filter i Modulation
meter 0.3 ~ 3.4 kHz ' analyser
E demodulator

Standard measurement

2.3.9.1.1

23.9.1.2
2.3.9.1.3

Apply electrically a 1 kHz audio test signal to the microphone input of the
transmitter at a level sufficient to produce the standard test modulation factor.

Record the distortion obtained.
Adjust the audio signal generator frequency to 500 Hz.
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2.3.9.1.4 Set the audio output signal at a level sufficient to produce the standard test
modulation factor.

2.3.9.1.5 Record the distortion obtained.
Note: Care must be taken not to generate hum when the audio signal is connected
electrically.
2.3.9.2 600 Q balanced line input
Where a 600 Q balanced line is provided, the THD must be measured on this line.

2.3.9.2.1 Load the line with a 600 Q resistive load or equivalent impedance, provided by the
test instrument.

2.3.9.2.2 Inject a 1 kHz audio test signal into the line at a level of 1‘\Bm.
ml&

2.3.9.23 Ensure that the transmitting signal deviation co, with the standard test
modulation factor.

2.3.9.24 Measure and record the THD. EV

2.3.10 Audio frequency response

Connect the equipment as shown below.
AF signal | Transmitter RF power

generator b under test attenuator

. Modulation
Method Method analyser
A B demodulator

2.3.10.1  Standard measurem

Method A.

2.3.10.1.1 lly a 1kHz audio test signal to the microphone input of the
at a level sufficient to obtain 20 % of the maximum system deviation.

2.3.10.1 e low pass filter (cut-off 20 kHz) at the modulation analyser.

Vary the modulating frequency (audio signal) from 300 Hz to 3 kHz.

djust the modulating frequency level (audio signal) to maintain the modulation
factor constant.

¥.5 Record the variation in the audio output level of the AF signal generator in dB with

reference to the corresponding level at 1 kHz.
Method B.
S

2.3.10.1.6 Apply electrically a 1 kHz audio test signal to the microphone input of the
transmitter at a level sufficient to obtain 20 % of the maximum system deviation.

2.3.10.1.7 Select the low pass filter (cut-off 20 kHz) at the modulation analyser.
2.3.10.1.8 Keeping the audio signal level constant, vary the frequency from 300 Hz to 3 kHz.
2.3.10.1.9 Record the variation in the audio output level from the demodulator in dB with
reference to the corresponding level at 1 kHz.
Note: The + and — signs must be inverted to be able to apply the graph.

2.3.10.2 600 Q balanced line input

Where a 600 Q batanced line is provided, the audio frequency response must be measured on
this line.

2.3.10.2.1 Load the line with a 600 Q resistive load or equivalent impedance, provided by the
test instrument.

2.3.10.2.2 Inject a 1 kHz audio test signal into the line at a level of — 10 dBm.

2.3.10.2.3 Ensure that the transmitting signal deviation comply with the standard test
modulation factor.

2.3.10.2.4 Reduce the audio signal level to obtain 20 % of the maximum system deviation.
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2.3.10.2.5 Proceed with test method A (2.3.10.1.2 to 2.3.10.1.5) or test method B (2.3.10.1.7

10 2.3.10.1.9)
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i e e e
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2.3.11 Angle modulation hum and noise ratio

23.11.1

23.11.2
23.11.3
23.11.4
23.11.5

23.12.1
2.3.12.2
2.3.12.

2.3.13.1
23.13.2

xtreme transmitter loads
onnect the equipment as shown below.

Connect the equipment as shown below.

AF signal | Transmitter |  RF power
generator "] under test 7| attenuator
AF level meter | Audio filter | Modulation |
- 0.3-3.4kHz [ analyser \
demodula a

Apply electrically a 1 kHz audio test signal to the microphope€gput of tfe transmitter at a level
sufficient to produce the standard test modulation factor.

Record the audio output level from the modulation anal ulator.
Remove the modulation from the transmitter.
Again record the audio output level from the modul lyser demodulator.

Calculate the angle modulation hum and noisdratio by*determining the difference between the
two measurements in dB.

Note: Care must be taken not to -‘@ um when the audio signal is connected

electrically.
Short circuit the audio inp @ ections of the radio transmitter when the audio signal
is removed.

RF power ' Modulation
attenuator | analyser
----------------- ) demodulator

S &ation analyser to measure the RMS AM modulation factor (m %).
absggnce of an audio input signal (modulating signal) measure the modulation factor.

lcu the AM hum and noise level as follow:
m and noise level (dB) = 20Log(2 m/100)

Transmitter i Open clrcult i
o H
under test T—' ' i
Antenna |  Short circuit |
Terminal | == '
o] RF power
! meter

Measure the carrier power in the absence of modulation.

Operate the transmitter under open and short circuit load conditions for a period of:
2.3.13.2.1 One minute each in the case of a transmitter rated for intermittent duty cycle.

2.3.13.2.2 Five minutes each in the case of a transmitter rated for continuous operation.
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2.3.13.3 After each exposure to the extreme load measure the carrier power in the absence of
modulation.

2.3.18.4 Calculate the variation of the carrier power in dB with referénce to clause 2.3.13.1.

Page 37 of 58



BBD8635 Version 7.0

24 High Site Equipment

2.4.1

24.1.1
2.4.1.2
24.1.3

24.1.4
2415
24.1.6

24.1.7

Radio Base Station Response Time

Connect the equipment as shown below.

RF attenuator

Adjust the squelch to open at a RF

terminal.

Set the RF signal level 12 dB abo
Set the storage oscilloscope
Enable the RF switch and

voltage level to reach a

RF signal RF switch |
generator o ]
Trigger
Input
e S S i e
i
RF power H BS transmitter
attenuator : under test
)
1

:able sensitivity level.

snp operation.

asurp the time required for the unmodulated transmit carrier
0 %) below the steady state level.

ree times and take the average of the three measurements as the
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24.2
24.2.1

Talk Through Signal

Audio levels
Connect the equipment as shown below.

Base station

RF slgnal receiver under Line Branching
Unit

generator i test

Base station
transmitter
under test

e it

Link receiver
under test

Link transmitter
under test

Other li
Mic
(J AF level meter
24.21.1  Adjustt ignal generator to produce the standard RF test signal.

24212 C audio lines to the units as it would be connected when in operation.

i# to elsure that the lines are correctly loaded.

udio frequency level meter to high impedance/bridge mode. This is to
that the level meter does not load the lines.

sure the audio level from the source (Rx) first. Adjust the level if necessary.
easure all the outgoing lines from the LBU and adjust the levels if necessary.

Use the method described in clauses 2.4.2.1.1 to 2.4.2.1.4 to measure and adjust
the audio level from the link receiver.

Measure the audio level from the microwave and adjust if necessary.
Note: The same measuring method is used on the Trunked radio equipment.
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24.2.2

Audio Frequency Response

Connect the equipment as shown below.

RF signal Base receiver | Base transmitter
generator under test ! under test
AF level meter Modulation RF power
I analyser attenuator !
demodulator ‘
RN, \
E Radio * et L___:
1 ]
LAyl . :
24,221 Ensure that all the audio level settings have be Wctly.
24.22.2  Adjust the RF signal generator to produce t rd RF test signal.
24.2.23 Select the low pass filter (cut-off 20 kHg al g Wgodulation analyser.
24.2.24  While keeping the modulation factor ct % vary the modulating frequency over
the range 300 Hz to 3 kHz. -
24.225 Record the variation in the output power from the demodulator over this
range in dB with reference coNgsponding level at 1 kHz.
24.2.26 Branches to the link radig her links must also be measured.
A Q R TALK THROUGH SIGNAL
RUDIO FREQUENCY RESPONCE
5 With De-emphasis and Pre-emphasls
l Co b | A
s 7 IR\ U T it T it e S A R A
o, 1 [} 1 1 [ 1 1 1 I ! I [}
g I I I I I i \ e =TT T 1
1 1 | I | 1 ] I I I [}
2
8 1 1 o 1 1 l [
g -l Mt e EE— SESIN I A
E LEEEL | ¢ oL HIE
———t-—t- k- —— -~ B o L e e e e
1 ] 1 I [ 1 ] I I I [}
1 ] 1 1 [ I I I 1 I [}
JERNR N [ R ER S e L A e J IR W= IS S N F PESN W
] I | 1 [ 1 1 1 1 1 [}
I 1 [} I [ I 1 1 1 | [
PR R G P O | Ty PRy | [(NSymumey B RV N, N N
1 1 1 1 [ 1 1 1 1 [} [
I 1 1 I [ ] i [} I I [
[} | 1 1 } 1 1 [} 1 1 [
1 T L] 1 ] = 1 T T T T TSI T T T
I | | ] ] ] ] 1 1 I I [} 1 ] 1
] | I ] 1 { I} 1 I [} 1 1 1 [}
B B T e B e e o I e et afinl At Mt Sl e Il
| S A B l | AT
_5 ] L ] (] L L L A L 1 i L A -
100 300 500 1000 2000 3000 10000
RECEIVER MODULATING FREQUENCY [Hz]
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2423

REPEATER TALK THROUGH SIGNAL
AUDIO FREQUENCY RESPONCE
Without De-emphasis and Pre-emphas

5 T | T T T T T T T T T T

1 | 1 1 [T N [ I

1 1 | 1 [ T B [ T A
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5
100 300 600 1000 10000

Modulation factor linearit

Connect the equipment as shown @

RF signal | 2Ceiver | Base transmitter
generator i er test A under test
@ Modulation RF power
x analyser attenuator

Ensure that the transmitter modulation limiting (deviation) has been set correctly
(see clause 2.3.7).

2.4.2.3.2 Ensure that all the audio levels have been set correctly (see clause 2.4.2.1).

2.4.2.3.3 Apply a standard RF test signal from the RF signal generator to the receiver.

2.4.2.3.4 Vary the modulation of the RF input signal between 0.5 kHz and 2.5 kHz and
measure the transmitter deviation.

2.4.2.3.5 Branches to the link radio and other links must also be measured.
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24.24

R

REPEATER TALK THROUGH SIGNAL
MODULATION FACTOR LINEARITY

25

L

TRANSMITTER DEVIATION [kHz}

o
o

1 15 2 26
RECE! LA

Audio frequency THD

Connect the equipment as shown

RF signal
generator

<

2.4.2.4.1
24.24.2

24243
24244

~
eiver Base transmitter
ungdler test under test
P el N Sy i
]
i L Blaiesann RF power
i :
_________________ |
Audio filter Modulation
0.3 -3.4kHz | analyser
demodulator

Ensure that all the audio levels are set correctly.

Apply a standard RF test signal to the receiver under test.
Record the audio total harmonic distortion from the transmitter.
Branches to the link radio and other links must also be measured.
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2.4.3 Filters
2.4.3.1 Duplexer

The best method to check or tune a duplexer is to use a Transmission Line Analyser. This
measuring method will not be covered in this document.

If any problem is detected the duplexer/combiner must be send to a facility with the proper
equipment and competency. Do not attempt the tune the unit.

A RF signal generator and a test receiver/spectrum analyser could be used to make
measurements.

24311
24.3.1.141

24.3.1.1.2

24.3.1.13

243114

243.1.2

24.3.1.23

243.1.24

24.3.1.25
243.1.2.6
24.3.1.27
24.3.1.2.8
24.3.1.29
2.4.3.1.2.10
2.4.3.1.2.11

& generator

Callbration
Connect the RF signal generator with the two conne“g cables to the test
receiver or spectrum analyser.

Tune the RF signal generator and the test receiv trum analyser to the in-
band receiving/transmitting frequency to be measured.
Set the output level of the RF signal generator w
e.g. Low-evel : <-60dBm

High-level : 0 dBm.
Record the difference between the @ipplie® @hd measured signal level. The
difference must be included in the calctiRgtions

Note: This method compensatedifor differences and the connecting cable losses.

Insertion loss - Rx

Connect the equipmepyEgMwn below.
hlexer
Bfider test
X Ant Rx
Test receiver
> or
Spectrum analyser
RF signal P i

Tune the RF signal generator and the test receiver/spectrum analyser to the in-
band receiving frequency to be measured.

Inject the signal at the antenna port (low level) and measure the level at the
receiving port.

Calculate the insertion loss by determining the difference between the injected
signal level and the measured level in dB.

The insertion loss must comply throughout the operating band.
At the high site this measurement can be made in the following way:
Connect the RF signal generator directly to the receiver.
Adjust the RF signal generator to produce a standard RF test signal.
Decrease the RF signal level till the squelch closes.
Increase the RF signal level slowly and note the level when the squelch open.
Connect the RF signal generator to the receiver via the duplexer (Ant port).
Repeat the procedure from clause 2.4.3.1.2.6 t0 2.4.3.1.2.8.
Calculate the insertion loss by determining the difference between the two
recorded signal levels in dB.

Note: When the result is within specification, the insertion loss through the
coaxial cable between the receiver and duplexer can be ignored.
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24.3.1.3

2.4.3.1.31

243132

24.3.1.3.3

24.3.1.34

243135
24.3.1.36
243137

243.1.3.8
24.3.1.3.9

243.14.1

243142

2.43.1.4.3

243.144

Insertion loss - Tx
Connect the equipment as shown below.

Duplexer
under test

Tx Ant RX

RF signal J ITI— 50Q load
generator

Test receiver
or

Spectrum

analyser

Tune the RF signal generator and the tes
band transmitting frequency to be meag @

spectrum analyser to the in-

Inject the signal at the transmitting po
antenna port.

Calculate the insertion loss termining the difference between the injected

level) and measure the level at the

signal level and the measu velNg dB.
The insertion loss must col hroughout the operating band.

At the high site this
Connect a termin

t can be made in the following way:
ter directly to the transmitter.

red power levels in dB.
! hen the result is within specification, the insertion loss through the
coaxial cable between the transmitter and duplexer can be ignored.

solation between the transmitting and recelving paths
Connect the equipment as shown below.

Duplexer '
under test

T™x Ant Rx

Test receiver
RF signal or

generator Spectrum analyser

500 load

Tune the RF signal generator and the test receiver/spectrum analyser to the in-
band transmitting frequency to be measured.

Inject the signal at the transmitting port (high level) and measure the level at the
receiving port.

Calculate the isolation by determining the difference between the injected signal
level and the measured level in dB.

The isolation must comply throughout the operating band.
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24.3.2

S

24.3.1.5

24.3.1.5.1

243.15.2
24.3.15.3

243.154
24.3.1.5.5

Combiner
24.3.2.1

243.2.1,
2.4.3.2.1.

2482
'<:§n¢15
24322

2.4.3.2.2.1
2.4.322.2
243223

243224

24323
24.3.23.1

24.3.23.2
24.3.23.3
243234

Impedance matching
Connect the equipment as shown below.

RF signal | RF Amplifier | Through Line
generator i & Wattmeter
i
R !
; Radio e Duplexer
! transmitter [ under test
 sasaen ; Tx ¢%nt  Rx

I_|

ad 50Q load

Tune the RF signal generatorg to Qrand transmitting frequency to be
measured.

Measure the Voltage Standj Ratio (VSWR) with a through line wattmeter.

If the wattmeter does not e the VSWR, note the forward and reflected power
and calculate the VS

ion loss can be measured as explained in clause 2.4.3.1.2.
m loads must be connected to ali open transmitting and receiving ports.

he injected signal level at the antenna port must be low (< — 80 dBm) to prevent
he RF amplifier in the receiving path being saturated.

All the receiving ports must be measured.
The insertion loss must comply throughout the operating band.

Insertion loss - Tx

The insertion loss can be measured as explained in clause 2.4.3.1.3.

Fifty-ohm loads must be connected to all open transmitting and receiving ports.
All the transmitting ports must be measured.

The insertion loss must comply throughout the operating band.

Isolation between the transmitting and recelving paths
The isolation between the transmitting and receiving paths can be measured as
explained in clause 2.4.3.1.4.

Fifty-ohm loads must be connected to all open transmitting and receiving ports.
All the ports must be measured.
The isolation must comply throughout the operating band.
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2.4, a&l Cable

2.4.3.24 Isolation between the transmitting ports
Connect the equipment as shown below

Combiner under test

Tx ports Rx ports

Ant
RF signal —LlJ—LIJ L[J

generator \‘

50Q
loads

Test receiver
or
Spectrum analyser

24.3.24.1 Tune the RF signal generator and the
band transmitting frequency to be Reasured.

2.4.3.2.4.2 Fifty-ohm loads must be conpg the antenna- and all open transmitting and
receiving ports. ’
2.4.3.2.4.3 Inject the signal at the smitting port (high level) and measure the level at

ceiver/spectrum analyser to the in-

2.4.3.24.4 Repeatstep 2.4.302.4. g# injecting the signal at ports 2 io 4.
2.4.3.245 Calculate the isdigtion Py determining the difference between the injected signal

level and thqmea evel in dB.
243246 i ust comply throughout the operating band.
24.3.25
243.25.1 pegance matching can be determined as explained in clause 2.4.3.1.5.
2.4.3.2.5. loads must be connected to all open transmitting and receiving ports.

Il tWe transmitting ports must be measured.

te: Do not use this method to determine the impedance maitching at the
receiver and antenna terminals. If a problem is suspected, the combiner
must be send to a facility with the proper equipment and competency.

Impedance matching

The best method to measure the impedance and insertion loss of the coaxial cable is to use a
Transmission Line Analyser. This measuring method will not be covered in this document.

Connect the equipment as shown below.

RF signal | RF Amplifier | Through Line
generator E [ Wattmeter
:

T |

i Radio j |

! transmitter T

! :

Coaxial cable under test
500 l0ad Ly e e e e e T e 17—

24.4.1.1  Tune the RF signhal generator to the in-band transmitting frequency.
24412 Measure the Voltage Standing Wave Ratio (VSWR) with a through line wattmeter.

Page 46 of 58



BBD8635 Version 7.0

2.4.4.1.3 If the wattmeter does not indicate the VSWR, note the forward and reflected power
and calculate the VSWR (see clause 2.4.3.1.5.3).

2.4.4.1.4  Tune the RF signal generator to the in-band receiving frequency.
24.4.1.5 Measure the Voltage Standing Wave Ratio as above.

2.4.41.6 The impedance matching must comply throughout the operating band.
2.4.4.1.7 Record the worst case as the impedance matching.

244.2 |Insertion loss
Connect the equipment as shown below.

RF slgnal RF Amplifier

] Radio E
generator o !"‘ansmitter i
Terminated
O Terminated
Wattmeter (1)

Wattmeter (2)
24.4.2.1 Tune the RF signal geneerhe in-band transmitting frequency.

r end of the coaxial cable using the terminated

24422 Measure the power
wattmeter (1).
24.423 Measure the pofer at r end of the coaxial cable using the same terminated

wattmeter (2).
24.424 Calculate tiy insertion loss by determining the difference between the power levels

24425 Tu al generator to the in-band receiving frequency.
24426 easurements as above.

24427 % ion loss must comply throughout the operating band.

249 eCord the highest loss measured, as the insertion loss.
245
245 ance matchin
best method to measure the impedance of the antenna is to use a Transmission Line
\\ Analyser. This measuring method will not be covered in this document.
Connect the equipment as shown below.
RF signal | RF Amplifier o Radio i
generator f 777 transmitter |
! ;
Antenna " Through Line Coaxlal cable
under test N Wattmeter [ tooooooomoomooromomonos =

2.4.5.1.1 The impedance matching of the coaxial cable (clause 2.4.4.1) must be measured
first.

2.45.1.2 Tune the RF signal generator to the in-band transmitting frequency.
2.45.1.3 Measure the Voltage Standing Wave Ratio (VSWR) with a through line wattmeter.

24514 If the wattmeter does not indicate the VSWR, note the forward and reflected power
and calculate the VSWR (see clause 2.4.3.1.5.3).
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2.4.5.1.5  Tune the RF signal generator to the in-band receiving frequency.
2.4.5.1.6  Measure the Voltage Standing Wave Ratio as above.

2.4.5.1.7 The impedance matching must comply throughout the operating band.
2.4.5.1.8 Record the worst case as the impedance matching.

2452 Effective Radiated Power (ERP)

2.4.5.2.1  The effective radiated power is calculated as follows:
The RF power measured into a 50 Q load that replaces the antenna, times the
gain of the antenna with reference to a Dipole antenna (dBd).

24.5.22 The following calculation could also be used:
Antenna gain (dBd) - Duplexer/combiner insertion loss (dB§ $Coaxial cable
insertion loss (dB) + Transmitting power at transmitter ( ). Convert the result to
Watts (0.001 x Antilog(dB/10)).

2.4.6 Recelver Desensitisation (Desensing)
Connect the equipment as shown below.

50Q RF-
Antenna coupler
system i _
RF signal
generator
SINAD meter | AF output
s load
& Power
meter

2.4.6.1 of all the transmitters must be set correctly.
246.2 f the RF-coupler must be < 1 dB.
24.6.3 i signal generator to produce the standard test signhal and apply it to the receiver

e the RF signal output level until the SINAD ratio is 12 dB.
e the RF signal level at which the 12 dB SINAD is obtained.
Transmit from the other transmitters situated on the site.
Note if the SINAD ratio is degrading.

If so, while transmitting increase the RF signal output from the generator to obtain a SINAD
ratio of 12 dB.

246.9 Note the RF signal level.

2.4.6.10 Calculate the desensing level by determining the difference between the two measurements in
dB.

2.4.7 Audlo Line Branching Unit (LBU)

24.7.1 Impedance matching
Connect the equipment as shown below.

Transmission Input LBU
line tester chani] under test

2.4.7.1.1  Switch the power of the LBU on.
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24.7.1.2

24.71.3

Measure the return loss of the input transformer to determine the impedance
matching.

Repeat the measurement to determine the impedance matching of the other input
and output terminals.

24.7.2 Audio levels
Connect the equipment as shown below.

24.7.2.1

24.7.2.2

T 24723
24724
24.7.25
24.7.2.6

24.7.2.7

24.7.3

& X 24732
2.4.7.33
2.4.7.3.4

&

24.7.3.5

24.7.3.6

Audio signal Inpt LBU Oupt | Low pass filter

generator chan1| undertest | chant1 | Cut-off 20 kHz
AF level
meter

“Apply a 1 kHz signal at a level of

'Veter are set to the correct

minals. This is required for the

Ensure that the audio signal generator an
impedance.

Route all the input terminals to all th P
tests that follow.

10 dBnt'into channel 1 of the LBU.

Measure the signal level at t terminals of the LBU.
—10dBm if necessary.

Adjust the output levels t
ith the audio signal applied to the other input

Repeat the measur
terminals.
All output levels ghoul 10 dBm without readjustment.

hown below
LBU Output Low pass filter
under test Chan1 | Cut-off 20 kHz
i
AF level
meter

Ensure that all the audio levels are set correctly.
Apply a 1 kHz signal at a level of — 10 dBm into channel 1 of the LBU.
Measure the signal level at the output terminal of channel 1.

While keeping the audio signal level constant vary the frequency from 300 Hz to
3 kHz.

Record the variation of the audio output level in dB with reference to the
corresponding level at 1 kHz.

Repeat the measurements with the audio signal applied to the other input
terminals.
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24.7.4

24.75

AUDIO FREQUENCY RESPONSE OF LINE BRANCHING UNIT
! I B O
bemmmm - - - q--Tma-a-TA-
] 1 ) 1 | | [}
————————— e saEEEEE EEEE R e
: R
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10000
FREQUENCV[H:]O
Audio total harmonic distortion (THD) *
Connect the equipment as shown belo
Audlo signal Ouput | | ow pass filter
generator Chan1 | Cut-off 20 kHz
A
AF THD
meter

24.7.41 S at all the audio levels are set correctly.
2.4.7% all the input terminals to all the output terminals.
2. .3, Ensure that the audio signal generator and THD meter are set to the correct
impedance.
. 4  Apply a 1 kHz signal at a level of — 10 dBm into channel 1 of the LBU.

%.7.45 Record the audio total harmonic distortion obtained at the output terminals.

24746 Repeat the measurements with the audio signal applied to the other input
terminals.

Audlo signal to hum and noise ratio
Connect the equipment as shown below.

Audio signal Input LBU Output | |ow pass filter
generator chan1| undertest | chanit g CCITT
AF level
meter

2.4.75.1  Ensure that all the audio levels are set correctly.
2.4.75.2 Route all the input terminals to all the output terminals.
24,753 Apply a 1 kHz signal at a leve! of — 10 dBm into channel 1 of the LBU.
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24.7.6

24.75.4
2.4.75.5
24.75.6

2.4.75.7
24.75.8

24.75.9

2.4.7.5.10

Channel cross talk
Connect the equipment as shown below.

Short-circuit all the other input terminals.
Measure the signal level at the output terminals of the LBU.

Remove the audio signal generator and short circuit the input terminal (1) of the
LBU.

Measure the signal level at the output terminals of the LBU.

Calculate the ratio in dB between the audio output levels obtained with and without
the applied audio signal, as the signal to hum and noise ratio.

Repeat the measurements with the audio signal applied to the other input
terminals.

Record the lowest ratio as the resuilt.

'\

Audio
Audio signal Input Frequency
generator Chan 1 Load
LBU
Inpu under tes
> ut Low pass filter

Chan 2 ! Chan 2 Cut-off 20 kHz
v

AF level

O meter

Route all the ¢ to operate separately e.g. Channel 1 input terminal to
channel 1 ut terminal; channel 2 input terminal to channel 2 output terminal;

En e level settings are correct for each channel.
signal at a level of — 10 dBm into channel 1 of the LBU.

alculate the ratio in dB between the audio input signal level and that measured at
the other output terminals, except that of channel 1.

Repeat the measurements with the audio signal injected into the other input
terminals.

Record the worst case as the result.
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24.7.7 Common-mode rejection ratio
Connect the equipment as shown below.

Input Output
Impedance LBU Impedance
matching Chan1| under test Chan 1 (\:D matching
load load

Audlo signal

\\

@ Voltmeter R = Impe

2.4.7.71  Adjust the amplification of t unity gain.
If the gain cannot be adj€ measure the input and output voltage levels and

calculate the gain.
24.7.72  Set the audio sign s@ r frequency to 1 kHz and set the output impedance to

2.4.7.7.3 Increase the sigRal output level of the audio generator till the level measured on
U, also increases.

t and output signal voltage levels.

for unity gain, calculate the ratio in dB between the audio input
d that measured on the output line of the LBU.

24775 it i
sigha

2.4.7.@ U has a gain, calculate the ratio by dividing the input voltage level by the
ou

2.4.7.74 Record

t voltage level.

ultiply the calculated ratio with the gain of the LBU under tests and express the
ratio in dB.

e.g. Input voltage/Output voltage = R:1
Rx Gain=T:1
dB = 20Log1o(T/1)

24.7.7.7 Repeat the measurement on the other channels.
2.4.7.7.8  Record the worst case as the result.

S
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24.7.8 E & M-signalling
Connect the equipment as shown below.

Power

supply
unit

E-slignal M-signal

+ LBU @ +| Power
@ | under test supply
B Chan 1 unit

@ Ammeter \\

2.4.7.8.1
24.7.8.2

24.78.3
24.7.84

24.7.85
24.78.6

24.78.7
24.7.8.8

The resistance must i
2.4.8 Power Supply & Battery Chafge

Route the E-signal of channel 1 to activate the M-si all the channels.
The value of the load resistor R, must be such \@ urrent flow of 8 mA to
e

10 mA.

Apply a DC voltage at the appropriate level al terminal.

Apply a DC voltage at the appropriate he E signal terminat and measure
the current.

Measure the current flow at all the,M-si inals.
Reverse the voltage polarity at thejE & M-signal terminals and repeat the test.

Repeat the above tests with Qi€ ting combinations.
Measure the resistance bé @ the E & M-signal terminals and the LBU earth,

2.4.8.1 Output voltage requlation

a,
S 2 2.48.1.1.2

24.8.1.1.3

24.8.12
24.8.1.21

24.8.1.22

Power 0 Variable
supply i . ' power
under load

test

oltmeter @ Ammeter

Intermittent:

Adjust the Variac to obtain the nominal input voltage to the power supply/battery
charger.

Vary the power load to obtain a current drain from 0 ampere to maximum current
while recording the output voltage.

The measurement shall be made under the exireme test conditions as well.
Continuous:

Adjust the Variac to obtain the nominal input voltage to the power supply/battery
charger.

Set the power load to obtain the maximum current drain and record the output
voltage level for a period of four hours.
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24.8.2  Efficiency
Connect the equipment as shown below.

— @) Power @ Variable
Variac supply power
AC l i i I
9, under O load

—tr] -
test

@ Voltmeter @ Ammeter \\

2.4.8.2.1 Adjust the Variac to obtain the nominal input volta e power supply/battery
charger.

24.8.2.2 Vary the power load to obtain a current drain ere to maximum current
while recording the input and output voltag rrents.

2.4.8.2.3 Calculate the efficiency in percentage.
Efficiency = (Power out/Power in) x @
24824 Repeat the test with the specifiedgnininf@ggafid then the maximum input voltage to

the power supply/battery charger.
24.8.25 Record the worst case as t S

24.8.3  Output voltage ripple
Connect the equipment as sho @

Power ¥ Variable
AC Variac supply @ @" power Oitgll:s-
— under T load P
test J
tmeter @ Ammeter
2! 1 djust the Variac to obtain the nominal input voltage to the power supply/battery

charger.
Q-&.z Vary the power load to obtain a current drain from 0 ampere to maximum current

while recording the output voltage ripple with the oscilloscope.
\\ 2.4.8.3.3 The measurement shall be made under the extreme test conditions as well.
2.4.8.34 Record the worst case as the result.

Note: Some battery chargers apply high instantaneous pulses of short duration.
In a Lead-acid battery, this breaks down lead-sulphate crystals, thus
extending the battery service life.

This function must be noted.
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2484 Radiation of spurious frequencies
Connect the equipment as shown below.

Power
- supply (:) . Variable
AC Variac under power
* test load
Antenna T xcelver
olspectrum
alyzer
@ Ammeter y
2.4.8.4.1 This test has to be performed inside a Fara (RF shielding).
2.4.8.4.2  All the instruments and electrical equi iMijde the cage not used for the test
have to be switched off to prevent intel§e with the frequencies to be scanned.
Ideally, all the equipment excepj the -p _supply under test and the antenna
should be on the outside of the caye.
24.84.3 The measuring antenna to aceR, 1 m from the power supply/battery charger.
2.4.8.4.4 Vary the power load to o current drain from 0 ampere to maximum current
while scanning the ragfo-OheM{ing band (455.0000 MHz to 467.0000 MHz).
24.84.5 Record the frequgpsi % evels of all the detected signals.

24.8.5 Desensing of receiver
Connect the equipm

con iv
shown below.

]
1
]
attery 1 SINAD meter

Receiver AF output load
& Power meter

Audilo filter
0.3 - 3.4 kHz

!

L 4

2.4.8.5.1
2.4.85.2
24.85.3
24854

2.4.8.5.5
24.85.6
24.85.7
24.858

2.4.8.59

Use a battery to power the receiver.
Adjust the RF signal generator to produce a standard RF test signal.
Adjust the volume control of the radio to give SOP.

Reduce and record the RF signal input level at which 12 dB SINAD ratio is
obtained.

Replace the battery with the power supply under test.
The length of the power leads to the radio must be 1.0 m.
Place the power supply as far as possible from the radio.

Readjust and record the RF signal output level at which 12 dB SINAD ratio is
obtained.

Record the difference in dB between the recorded RF signal levels as the receiver
desensing.

Page 55 of 58



BBD8635 Version 7.0

25 Trunking functional tests
Programme the radio under test with the correct trunking parameters and with a validated number on the
trunk network.
1.5.1 On instrument
Connect the radio under test to the trunk enabled instrument.

1.5.1.1 Registration
Switch the radio on and ensure that it register on the instrument. The radio will display a
registered indication and the instrument will display the radio’s trunking number.

1.56.1.2  Make a call with the same prefix number (e.g. 2052001203 to 20520012@4).
The instrument will display the called radio's prefix and the derived ider§jiication number.

1.5.1.3  Make a call with the interprefix number (e.g. interfieet call: 2052001208 to 2142001301).
The instrument will display the called radio’s prefix and the deriv ification number.

1.5.1.4  Short form dialling (e.g. 204) V

Repeat 1.5.1.2 using the short form dialling.

1.6.1.5 PSTN call (e.g. 0117748227)
The dialled number must be presided with 0 (e.g. 00 7). The instrument will display the
called number.

1.5.1.6 Call the radio under test
Make a call to the radio from the instrument,

channel.

1.5.2 On trunk system
Two trunk radios and a PSTN telgphon be available and dedicated to the tests.
One trunk radio must be progranfgned with the same prefix number as the radio under test and the
second radio with an interprgfix nu 4
1.5.2.1 Registration
Switch the radio
The radio will di

1.5.2.2 Local call

1.5.1.7  Handoff
Change the control channel on the inth and ensure that the radio re-register on the new

and ensure that it register on the trunk system.
istered indication.

nk radios are registered on the same local site.

radio with the same prefix number

all the radio having the same prefix number. Have a conversation with the
second party.

Call a radio with an interprefix number
Call the radio having the interprefix number. Have a conversation with the second

party.
o> ¥ 15223  Short form dialling
Repeat 1.5.2.2.1 using the short form dialling. Have a conversation with the
second party.
1.5.2.24  Call the radio under test
Make a call to the radio under test from the other radios.
1.56.23 Intersite call

Move the radio under test to a distant site.

Ensure that the radio is registered on that site.

1.5.2.3.1 Call a radio with the same prefix number
Call the radio having the same prefix number. Have a conversation with the
second party.

1.56.2.3.2  Call a radio with an interprefix number
Call the radio having the interprefix number. Have a conversation with the second

party.

1.5.2.3.3  Short form dialling
Repeat 1.5.2.3.1 using the short form dialling. Have a conversation with the

second party.
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1.5.2.34 PSTN call
Call the PSTN telephone. Have a conversation with the second party.

1.56.2.3.5 Call the radio under test
Call the radio under test from the other radios. Have a conversation with the
second party.

15.2.3.6 Handoff
Travel between sites and ensure that the radio under test re-register on the
different sites.

Note: Call failures must be confirmed through different trunk sites.

'\

2.6 Acoustical Measurements

2.5.1 Recelver loudspeaker sound pressure level
Connect the equipment as shown below. V
RF slgn
genera
* LS
S
: under test
2.5.1.1 Adjust the RF signal generatofto prgiiuce a standard RF test signal.
25.1.2 Increase the modulation % 2.5 kHZ {(maximum system modulation).
2.5.1.3  Adjust the volume co the radio to obtain MUOP.
25.1.4  Place the Sou re Level (SPL) meter at a distance of 300 mm in front of the radio
loudspeaker.
2.5.15 Recordth ).
Note: e reflections should be kept to a minimum by measuring in an open area.
252 Tra r modulation (deviation)
C quipment as shown below.
AF Transmitter ] RF power
, ource :[]WC under test v | attenuator
«, E
i Radlo test set E __E Modulation
: " analyser
b G g i
2.5.2.1 Ensure that the transmitter modulation limiting has been set correctly (see clauses 2.3.7).
2.5.2.2  Ensure that the microphone sensitivity is set to its maximum.
25.23 Generate a 1kHz tone with the AF source at a level of 80 dB(A), measured at the radio
microphone.
2.5.24  Transmit and record the measured deviation.

Note: Sound wave reflections should be kept to a minimum by measuring in an open area.

Page 57 of 58



BBD8635 Version 7.0

3.

RELEVANT DOCUMENTATION
APPLICABLE
DOCUMENT NO. DESCRIPTION LOCATION
SANS 300086- Electromagnetic compatibility and Radio Spectrum | External
1:2005 Matters (ERM); Land Mobile Service; Radio
equipment with an internal or external RF connector
intended primarily for analogue speech Part 1:
Technical characteristics and methods  of
measurement. ‘
RELEVANT
DOCUMENT NO. DESCRIPTION LOCATION

X
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SPESIFICATION FOR THE SUPPLY OF EQUIPMENT

RAIL NETWORK TELECOMS

SPECIFICATION FOR THE SUPPLY RADIO EQUIPMENT IN
DURBAN HARBOUR TRANSNET PORT TERMINALS (TPT)

APPENDIX A: SCHEDULE OF REQUIREMENTS TO THE SPESIFICATION ABOVE:

e Tenders are invited in respect of the following Schedule of Requirements. \
e Tenderers must indicate compliance with each item and indicate make and model g offered.

MODEL

HANDHELD REQUIREMENTS

UHF, (400 — 470 MHz band) 1P67, Full feature,
MPT 1327 Trunk Handheld radio, with
minimum of 1000 conventional 12.5
channels. (or Specify) Complete with #t3
1.1 |wave flexible whip antenna to cover the @
465 MHz band and high capacity ba ogab
of sustaining a 20 - 20 - 60 duty cfcle foryan 8
hour shift. Must comply gwith ched
Specifications BBD8635 a F2516.

Trunk handheld must Selectable
1.2 |inclusive and excl p call facility
catering for 100 c

High capacity Beagge item 1, capable of
1.3 duty cycle for an 8 hour

rate Charger for item 1.
be made for a standard 3 pin

LeatRer carry bag for item 1 with shoulder strap.

1.6 |Chest Hamess.

1.7 | Programming software for item 1.

18 Programming Accessories: Leads and adaptors
’ for item 1.

1.9 Set of workshop manual/ technical handbook for
) item 1 on CD ROM.

Author : Graeme Daly COMMERCIAL-IN-CONFIDENCE Page 1 of 12



SPESIFICATION FFOR THE SUPPLY OF EQUIPMENT

MOBILE RADIO

Option 1

UHF, (400 — 470 MHz band IP67, Full feature,
MPT 1327 Trunk Mobile radio, with a minimum
of 1000 conventional 12.5 kHz channels.(or
Specify) Must comply with Technical
Specification SPC 00877and BBD8635.

Dash Mount radio with standard Handset.

2.1

Optional 2

UHF, (400 — 470 MHz band) IP67, Full feature,
MPT 1327 Trunk Mobile radio, with a minimum
of 1000 conventional 12.5 kHz channels. (or
Specify) Must comply with Technical
Specification SPC 00877and BBD8635.

Boot Mount with intelligent Handset.

2.2

Trunk Mobliles must have a User Se
inclusive and exclusive Group
catering for 100 channels.

2.3

Standard Handset.

24

DTMF Handset.

2.5

Intelligent Handset.

2.11 | Programming software for item 2.

212 Programming Accessories: Leads and adaptors
’ for item 2.

213 Set of workshop manual/ technical handbook for

item 2 on CD ROM.

Author : Graeme Daly

COMMERCIAL-IN-CONFIDENCE
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3 |DESKTOP RADIO
UHF, (400 — 470 MHz band P67, Full feature,
MPT 1327 Trunk Mobile radio, with a minimum
3.1 |of 1000 conventional 12.5 kHz channels. (or
Specify) Must comply with Technical \\
Specification SPC 00877and BBD8635.

Trunk Mobliles must have a User Selectable
3.2 |inclusive and exclusive Group call facility
catering for 100 channels.

3.3 | Desk top microphone.

3.4 | Desk top radio Tray and Power Supply.
3.5 |Battery back-up 12volt 7.2 A/hr.
3.6 | Power Cable 10 Meters.

Folded Dipole Antenna Unit gain % wave (Sp
and supply specification).

3.8 | RF Cable LMR 400 - 4 Meters LMR 4

3.9 [ RF Connectors including boots for raglio typ
3.10 [Power Cable - 4 Meters.
3.11 | Programming software fogite

3.7

Programming Acces

3.12 for item 3.

Set of workshop Ypa echnical handbook for

3.13 item3onC
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4 |TRAINING

4.1 Training: - If required, For programming and
) repairs.

4.2 | Training for 10 Personnel at supplier’s premises.

4.3 Training for 10 Personnel at Transnet premises in
’ (As per delivery Address)

Author : Graeme Daly COMMERCIAL-IN-CONFIDENCE Page 4 of 12
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APPENDIX B & C: BILL OF QUANTITIES AND COST SCHEDULE
Indicate the cost per unit for the quantities indicated in the respective columns

Quantities will be determined at time of adjudication

i

1 |HANDHELD REQUIREMENTS
UHF, (400 — 470 MHz band) IP67, Full feature,

MPT 1327 Trunk Handheld radio, with a minimum

of 132 conventional 12.5 kHz channels, (or
Specify) Complete with quarter wave flexible whip 152

1.1 |antenna to cover the 455 to 465 MHz band and

high capacity battery capable of sustaining a 20 - 0

20 - 60 duty tycle for an 8 hour shiftMust comply
with attached Specifications BBD8635 and

UNITERRIC!

BBF2516
Trunk handheld must have a User Selg€ts
1.2 |inclusive and exclusive Group call @ 152
catering for 100 channels.
High capacity Battery to fit item 1, e of

1.3 [:ustaining a 20 - 20 - 60 duty cy§e for hour| 152
hift. (Tx, Rx, Standby)

Single bay rapid rate Chgz 1. Provision
14 Japd 3 pliPmains adaptor if 152
1.5 w with shoulder strap. 80
1.6 80
5

1.7

1.8

\Set Sworkshop manual/ technical handbook for| 5
item 1 on CD ROM.

1.9

Author : Graeme Daly COMMERCIAL-IN-CONFIDENCE Page 5 of 12
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RIPTION

2 |MOBILE RADIO
2.1 [Option 1

UHF, (400 - 470 MHz band [P67, Full feature, \‘
MPT 1327 Trunk Mobile radio, with a minimum of
1000 conventional 12.6 kHz channels. (or Specify) 92

Must comply with Technical Specification SPC
00877 and BBD8635. V
Dash Mount radio with standard Handset

2.1 |Optional 2

UHF, (400 ~ 470 MHz band) IP67, Full feature,
MPT 1327 Trunk Mobile radio, with a minimum of
1000 conventional 12.5 kHz channels. (or Speci
Must comply with Technical Specification

00877 and BBD8635. 22
Boot Mount with intelligent Handset.
Trunk Mobiles must have a Usery Sele le
2.2 |inclusive and exclusive Group cility 92
catering for 100 channels.
2.3 | Standard Handset. 1
2.4 | DTMF Handset. L
2.5 |Intelligent Handset 1
24 -12 volts onverter. (Specify and 100
it gain % wave. (Specify and
100
nectors including boots for radio type. 100
2.10 | Power Cable - 4 Meters. 100
2.11 | Programming software for item 2. 5
212 Programming Accessories: Leads and adaptors
"< [ for item 2. 5
213 Set of workshop manual/ technical handbook for
*'° | item 2 on CD ROM. 5

Author : Graeme Daly COMMERCIAL-IN-CONFIDENCE Page 6 of 12
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PINCIEEPRARLES- = SPHT” ) T Sy b Wi

item 2 on

3 |DESK TOP RADIO
UHF, (400 — 470 MHz band [P67, Full feature,
MPT 1327 Trunk Mobile radio, with a minimum of ‘
3.1 | 1000 conventional 12.5 kHz channels. (or Specify) \
Must comply with Technical Specification SPC 20
00877and BBD8635.
Trunk Mobiles must have a User Selectable
3.2 |inclusive and exclusive Group call facility 20
catering for 100 channels.
3.3 | Desk top microphone. 20
3.4 |Desk top radio Tray and Power Supply.
3.5 |Battery back-up 12volt 7.2 A/hr.
3.6 | Power Cable 10 Meters.
3.7 Folded Dipole Antenna Unit gain % wave.
" | and supply specification)
3.8 | RF Cable LMR 400 - 4 Meters LMR 4
3.9 | RF Connectors including boots foradio type 50
3.10 | Power Cable - 4 Meters. 20
3.11 | Programming software
Programming Acc eads and adaptors 5
3.12 ¢
for item 2.
3.13 | Set of wo al/ technical handbook for| &

Author : Graeme Daly

COMMERCIAL-IN-CONFIDENCE
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SPESIFICATION FOR THE SUPPLY OF EQUIPMENT

4 |TRAINING
4.1 | Training: - If required, For programming and repair. 1
4.2 | Training for 10 Personnel at suppliers premises. 1
4.3 Training for' 10 Personnel at Transnet premises in 4
(As per delivery Address)
|
R

Author : Graeme Daly COMMERCIAL-IN-CONFIDENCE Page 8 of 12



SPESIFICATION FOR THE SUPPLY OF EQUIPNM ENT

APPENDIX D: DELIVERY PERIOD

1 |HANDHELD REQUIREMENTS

UHF, (400 — 470 MHz band) IP67, Full feature,
MPT 1327 Trunk Handheld radio, with a minimum

of 1000 conventional 12.6 kHz channels. (or V
Specify) Complete with quarter wave flexible 152

1.1 |whip antenna to cover the 455 to 465 MHz band
and high capacity battery capable of sustaining a
20 - 20 - 60 duty cycle for an 8 hour shift. Must
comply with attached Specifications BBD8635
and BBF2516

Trunk handheld must have a User Selecta
1.2 linclusive and exclusive Group call 152
catering for 100 channels.

High capacity Battery to fit item 1,flcapab
1.3 [sustaining a 20 - 20 - 60 duty cycle fokan &hour| 152
shift. (Tx, Rx, Standby)

Single bay rapid rate Char:
1.5 | must be made for a sta

1. Provision
in Mains adaptor | 152

shoulder strap. 80
80

r& for item 1. 5

ssories: Leads and adaptors 5

1.11 | Programming software for item 1. 5

1.12 Programming Accessories: Leads and adaptors
*7 | for item 1.

1.3 Set of workshop manual/ technical handbook for 5
’ item 2 on CD ROM.
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SPESIFICATION FOR THE SUPPLY OF EQUIPM ENT

2 |MOBILE RADIO

2.1 |Option 1

UHF, (400 — 470 MHz band P67, Full feature, \li
MPT 1327 Trunk Mobile radio, with a minimum of
1000 conventional 12.56 kHz channels. (or 92

Specify) Must comply with Technical
Specification SPC 00877and BBD8635. V
Dash Mount radio with standard Handset.

2.1 |Optional 2

UHF, (400 — 470 MHz band) IP67, Full feature,
MPT 1327 Trunk Mobile radio, with a minimum of !

1000 conventional 12.5 kHz channels. (o
Specify) Must comply with Technle
Specification SPC 00877and BBD8635.

Boot Mount with intelligent Handset.

Trunk Mobiles must have a User
2.2 |Iinclusive and exclusive Gro cd 92
catering for 100 channels.
2.3 | Standard Handset. 1
2.4 | DTMF Handset. 1
2.5 |Intelligent Handset 1
24 -12 volts to\Dc &Lonverter. (Specify and
26 | supply specigati 100
it gain % wave. (Specify and
100
58 - 4 Meters.
2.99R¥F Clgnectors including boots for radio type. 100
2.10 | Power Cable - 4 Meters. 100
2.11 | Programming software for item 2. 5
212 Programming Accessories: Leads and adaptors
' | for item 2. 5
213 Set of workshop manual/ technical handbook for
*'° |item 2 on CD ROM. 5

Author : Graeme Daly COMMERCIAL-IN-CONFIDENCE Page 10 of 12



SPESIFICATION FOR THE SUPPLY OF EQUIPMENT

3 |DESK TOP RADIO
UHF, (400 — 470 MHz band P67, Full feature,

MPT 1327 Trunk Mobile radio, with a minimum of
3.1 | 1000 conventional 12.5 kHz channels. (or \X
Specify) Must comply with Technical 20
Specification SPC 00877and BBD8635.
Trunk Mobiles must have a User Selectable
3.2 |Inclusive and exclusive Group call facility 20

catering for 100 channels.

3.3 | Desk top microphone. 20

3.4 | Desk top radio Tray and Power Supply.
3.5 | Battery back-up 12volt 7.2 A/hr.
3.6 | Power Cable 10 Meters.

Folded Dipole Antenna Unit gain ¥4 wave.
and supply specification)

3.8 | RF Cable LMR 400 - 4 Meters LMR 4
3.9 | RF Connectors including boots folgadio tyBe. 50
3.10 [ Power Cable - 4 Meters. 20
3.11 | Programming software

3.7

Programming Ac

3.12 for item 3.
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SPESIFICATION FOR THE SUPPLY OF EQUIPMENT

YSDATES

4 |TRAINING

4.1 | Training: - If required, For programming and repair. 1

4.2 | Training for 10 Personnel at supplier’s premises. 1

Training for 10 Personnel at Transnet premises in 1
(As per delivery Address)

APPENDIX E: DELIVERY SCHEDULE O
The supplied equipment must be delivered to the following locagion. S
TRANSNET FREIGHT RAIL

RAIL NETWORK

TELECOMS

Clark Drive.

Eel Road Q

Bayhead
Durban

Dudley Greeff
031 361 4444
011 583 0126
083 286 5439
TECHNICA| RI

Graemeé @
011#0 4
083 343 2840

CONTACT: Prior to delivery &
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CURRICULUM

S
\\QQ~ BELINDA
OLIVIER



CHARACTER REFERENCE

| am a dynamic, well rounded individual with a lot of drive and dedication, | work very well with
others. | would be an asset to any company as | am energetic, smarl and a quick learner. |

pride myself on being efficient and thorough.
Customer orientated

Friendly and professional

Excellent team player and team leader

Time conscious
High level of attention to detail \\

Disclplined

Hard working and loyal

Assertive

Willing to learn and achieve V

PERSONAL INFORMATION

FULL NAMES : Beiind@er

MARITAL STATUS
ID-NUMBER 800H120122083

BIRTH DATE ¥ 12 January 1980
SEX Female
HEALTH x% 3 Excellent
DEPENDANTQ v One

CRIMINAL ORD ; None
DRIV SE
NSHIP ! South African
&

HOME ADDRESS { 17 Kerria Road
Primrose-Hill
Primrose
Germiston
1401

CELL NUMBER ; 083 360 4677

LANGUAGES English, Afrikaans, (speak & write)



EDUCATION
Goudrif high school

Grade 11
Subjects passed: Afrikaans
English:
Mathematics
Biology
Typing
Home economics



WORKING EXPERIENCE

Institution: Dr’s Meiring & Ass Pathologists
Position Held: Clerk (January 2003 to April 201 1)
Task and responsibilities

e Admin

Accounts \\

Debtors & credilors
Stock taking

Liaising with patients

Liaising with suppliers V
Assisting technologist

Reason for leaving: Seeking better job opportunities

Institution: Tradek.com(()ﬂﬂb‘zt%j@() 0)

Position Held: Data Capturer

Task and responsibilitie
Bring in scrip,

Stamp of 1 i%
Filing \
Safe

Geigl o duties

3 .@ 21’ leaving: Secking better job opportunities

S

REFERENCES:

Contact person: Salome van der Walt
Contact number: 087 985 0300





