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SECTION 1

FOR THE SUPPLY AND DELIVERY OF HANDHELD CONVENTIONAL RADIO EQUIPMENT FOR
TFR ISANDO / GERMISTON YARDS

NOTICE TO BIDDERS \\

Quotations which must be completed as indicated in Section 2 of this RFQ are bmitted as follows:

METHOD: [post and/or courier]
CLOSING VENUE: The Secretary, Transnet Freight Rail, Acquisi
Ground Floor, Inyanda House 1, 21 Welli

il, Tender Box on the
Parktown

1 Responses to RFQ

Responses to this RFQ [Quotations] include documents or reference relating to any other

quotation or proposal. Any additiong must be embodied in an accompanying letter.

2 Broad-Based Black Econogic Efiggyferment [B-BBEE]

Transnet fully endorses ports the Government’s Broad-Based Black Economic Empowerment

Programme and it y@ul fore prefer to do business with local business enterprises who share these
same values. % in more detail in the attached B-BBEE Claim Form Transnet will allow a
“preference”t& es who provide a valid B-BBEE Verification Certificate.

The vgille O bid is estimated to be less than R1 000 000 (all applicable taxes included); and

thegagfoN€the S0/ 20 system shall be applicable.

ts are required to complete Annexure A [the B-BBEE Preference Point Claim Form] and submit
tog&ther with proof of their B-BBEE Status as stipulated in the Claim Form in order to obtain preference
ints for their B-BBEE status.

Note: Failure to submit a valid and original B-BBEE certificate or a certified copy thereof at
the Closing Date of this RFQ will result in a score of zero being allocated for B-BBEE.

3 Communication

Respondents are warned that a response will be liable for disqualification should any attempt be made by
a Respondent either directly or indirectly to canvass any officer(s) or employee of Transnet in respect of
this RFQ between the closing date and the date of the award of the business.

A Respondent may, however, before the closing date and time, direct any written enquiries relating to

the RFQ to the following Transnet employee:
Name: Ntuthuko Nhlapo
Email: Ntuthuko.Nhlapo@transnet.net
Telephone: 011 584 1071
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Respondents may also, at any time after the closing date of the RFQ, communicate with the Secretariat

of the Transnet Acquisition Council on any matter relating to its RFQ response:
Telephone 011 544 9486

Email: Prudance.Nkabinde@transnet.net

4 Legal Compliance \

and local laws and regulations.

5 Changes to Quotations V
Changes by the Respondent to its submission will not be @ after the closing date and time.

The successful Respondent shall be in full and complete compliance with iy and all applicable national

6 Pricing

All prices must be quoted in South African RQ a Mged price basis, excluding VAT.
7 Prices Subject to Confirmation

Prices quoted which are subject tof€onfi will not be considered.

8 Binding Offer

Any Quotation furnis S to this Request shall be deemed to be an offer. Any exceptions to this

statement must be€Clegply specifically indicated.

9 Disclaimers x

Transgft ign mmitted to any course of action as a result of its issuance of this RFQ and/or its receipt
o) tiggin response to it. Please note that Transnet reserves the right to:
the RFQ’s goods / service(s) and request Respondents to re-bid on any changes;
a~ ject any Quotation which does not conform to instructions and specifications which are detailed
~ herein;
o disqualify Quotations submitted after the stated submission deadline;
) not necessarily accept the lowest priced Quotation or an alternative bid;
. reject all Quotations, if it so decides;
o place an order in connection with this Quotation at any time after the RFQ’s closing date;
. award only a portion of the proposed goods / service/s which are reflected in the scope of this RFQ;
o split the award of the order/s between more than one Supplier/Service Provider should it at
Transnet’s discretion be more advantageous in terms of, amongst others, cost or developmental
considerations ; or

. make no award at all.

Should a contract be awarded on the strength of information furnished by the Respondent, which after
conclusion of the contract, is proved to have been incorrect, Transnet reserves the right to cancel the

contract.
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Transnet reserves the right to award business to the highest scoring bidder/s unless objective criteria
justify the award to another bidder.
Transnet reserves the right to conduct Post Tender Negotiations (PTN) with selected Respondents or any
number of short-listed Respondents, such PTN to include, at Transnet’s discretion, any evaluation criteria
listed in the RFQ document.
Should the preferred bidder fail to sign or commence with the contract withj ‘ reasonable period after
being requested to do so, Transnet reserves the right to award the busin l‘o the next highest ranked
bidder, provided that he/she is still prepared to provide the required goo e quoted price.

10 Specification/Scope of Work

Description: FOR THE SUPPLY AND DELIVERY OF §WANDH CONVENTIONAL EQUIPMENT FOR TFR

ISANDO / GERMISTON YARDS

Transnet urges its clients, suppliefyan e general public to report any fraud or corruption to

IRgOFFS ANONYMOUS: 0800 003 056

FOR THE SUPPL LIVERY OF HANDHELD CONVENTIONAL RADIO EQUIPMENT FOR
TFR ISANDO ISTON YARDS

CLOSING VE q§en Box, ground floor, Inyanda House 1, 21 Wellington Road, Parktown

CLOSIN THME: 03 September 2015 AT 10:00

: 15 January 2016
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Circulation Restricted To;
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© This document as a whole is protected by copyright, The information herein is the sole property of
Transnet Ltd. Tt 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.

A Division of Transnet Limited Registration Number 1880/00900/30
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I. Document Authorisation
[ FUNCTIONM [ NAME | TITLE & DIVISION \‘ DATE
[ Reviewed By: Freddie Vissar [ Frequency Spectrum
I Management
| Rall Network
| Reviewed By: Chris Muller | Quality Assurance
‘ i | Rail Network

II. Distribution

Once updated, a copy of the latest revision 'Qﬂished on the document management system, “Project
Wisa”. < I)

III. ange History
SUED | 1SSUED BY HISTORY DESCRIPTION
av 2014 Graeme Daly New Document
| Graeme Daly Clause 3.5, 3.9 &5.9
5May 2015 | Graeme Daly Clause 3,4 & 3.5 -~ Changed warding
! - Clause 5.12 — Removed
f'

S
CLAUSES - DESCRIPTION
34 Changed clause )
35 ~ | Changed and added clause
3.8 Added tlause B -
5.9 _Reduced number of alpha numeric characters on the display
8142 Removed

A Division of Transnet |imited Registration Number 1980/00800/30 !
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V. List of Abbreviations and Acronyms

ABBREVIATIONS
AND ACRONYMS

AC _ Alternating Current

\!

Ah Ampere hour

EC Amendment Act | Electronic Communications

dBm D

ICASA

LED

m Metre

cm Centime

Receive

Train Control Officer

Transnet Freight Raii
Total Harmonic Distortion

Transmit
Ultra High Freguency
Volt
Watt
Character
SNee Central Train Contral _ )
CTCSS Continuous tone code squelch syst
dB(A) - Sound pressure A-welghted - B ]
DC Direct Current
GPS Globai positioning system -
| ICASA - Independent Communication Authority of South Africa
| 1D o Identification
i mw Milliwatt
[ RF Radio Frequency
) TCO Train controfling officer
UHF ~Ultra High Frequency )
vCO - Voltage Control Oscillator
VSWR Voltage Standing Wave Ratio B
NTC o National Test Centre (Radio) -
RFQ ' Req{]est for quotation - B

A Division of Transnel Limited Registration Number 1890/00900/30
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\!
VI. Relevant Documentation Applicable

Where there is a conflict between the SPECIFICATION and SCHEDU QUIREMENT DOCUMENT, the
SCHEDULE OF REQUIREMENT DOCUMENT takes precedence.
ble specifications:

The equipment must comply with the latest issue of the foll

DOCUMENT NO. 1| LOCATION
IS0 9000 | Quality Management Sy Externat
i 1 e il TENSEES————— |
ETSIEN 300086 | Furopean Telecy Standards for Redlos. External |
E — — ' _— - —— e _I
GG 3736 ; Elemmnk;@ons Amendment Act No.1 2014 External
L i — S .
BS 3939 } Briti merst of Trade and Industry Specification: External
BBD 8635 Versi chnicdl specifications and methads of measurement for angle
22 May 2014 ated equipment. Internal
IP 54 Dust protected
| Protected against splashing of water, External
' |
5 | Dust protected. .
@ | Protected against water jets, External
, | P57 Dust protected. !
« Protected against the effect of immersion between 15 ¢m and 1 m. External
|
P67 Tofally protected against dust. :
Protected against the effect of immersion between 15 cm and 1 m. External .
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1. INTRODUCTION

Transnet uiiise UHF handheld conventional radio equipment to control trajgs, shunting movements,

communicate with train control officers, flagmen, shipping and harbours operati‘ etc.

2. SCOPE

2.1. This specification is for the supply of the above radio equj
Schedule of Requirements. (Appendix A).

2.2. Bill of Quantities and Cost Schedule as per attached. (Ag

and_accessories as per attached

2.3, It is envisaged that equipment for this enquiry will qed Bnd supplied to Transnet Freight Rail's

nominated address. (Appendix D & E).
2.4. This specification BBG1946 must be read in

3. COMPLIANCE

e

Ctem |

Tenderers mg
of the tender Mguirements provided below.

ptive offers, will be considered at Transnet Freight
ail's discretion, provided that such offers provide equivalent
inctionality to what has been specified in this document.
Separate compliance documents must be completed for each
alternative offer, (Appendix A-B & C—D & E)

*Failure to comply will exclude Tenderers from consideration,

The successful bidder is obligated as per the Act to ensure
Transnel is in possession of a valid frequency spectrum
licence, for the Radio’s to be supplied. A reference must be
obtained from Transnet Frequency Spectrum Manager Mr

3.3. | Freddie Visser, at Freddie.Visser@Transnet.net or at 011 583
$125 prior to the delivery.

*Failing to adhere to the above will result in the cancelation
of this transaction and the matter will be reported to ICASA.

Only radio on the current approved list BBD 8208 version
5.3.2 dated January 2015 will be considered for purchase. {
Transnet internal Document)

The Software / Firmware submitted when the radio was first
evaluated and approved will be the only acceptable version
for use in Transnet for a period of one year. Any
Software/Firmware changes should be submitted to SCS
during tender submissions.

34.

*Failure to comply will exclude Tenderers from consideration,

10
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*Failure to comply will resi
when radio equipment is d

BBG1846 Version 3.00
Ttem Description O%T:iy Remarks
The equipment offered mist be ICASA equipment type \
35 approved, certificates per model offered must be submitted. \ |
| *Fallure to comply will exclude Tenderers from consideration ‘
. 1
Tenderers must provide a copy of thelr currant I w i
3.6 dealer’s certificate, |
*Failure to comply will exclude Tenderers fi |
Radio will be required to be batch $sted b
prior to detiver or shipment,
37

4. TENDER REQUIRE

. @.@{"_. I

Tenggrerqshall submit a cause-by-clause statement of
com r equipment / items offered on the attached
equirements (Appendix A) in the columns

to comply will excdlude Tenderers from consideration.

Tenderers shall compiete the attached Cost Schedule
{Appendix B & C) for equipment.

*Tenderers will be excluded from supplylng any items not
priced.

{Appendix D & E) for equipment.

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

‘Tenderers shall complete the attached Delivery Schedule -

11
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5. TECHNICAL REQUIREMENTS

Item Description C?rﬂ;’I:[Y Remarks
Technical specifications for items offered must be submitted. \\
il *Failure to comply wili exclude Tenderers from consideration,
: .
| The Recelver loudspeaker must comply with d
52 pressure levet > 84 dB (A) at 300 mm. Refer to
| BBD 8635 version, B dated 27 June 2014 for
|
-[ _
The Transmitter deviation must be RYetween 300 and 500
53 Hz from sound pressure lev dB (A) at the
- microphone. Refer to documgfM RgD 8 version 8, dated
27 June 2014 for test metho8
alidiing a frequency switching
5.4, ansmit and receive between
Radi programmable in the 400 — 470 MHz band
5.5. egradation or component or board changes -
ust operate with 12, 5 kHz channel spacing.
The handheld radic RF output power must be software |
selectable between 1 and 4 watts, or to be specified. |
|
Conventional handheld radio must have a minimum of 16
5.8. channels. (Can specify alternative number of channels)
The display on the radio must have a minimum of twelve
5.9. alpba numeric characters,
5.10 It must be possible to assign an alpha — numeric label to
7" | each conventional channel.
511 Radios must be IP54 compliant or better.
5.12 Battery capacity to be declared in mAh,
| xtem | _ Description . Comply | Remarks

12
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6. TRAINING

Item

6.1

Description

Tenderers must he in a positfon to provide tralning on al
products offered, country wide.

6.2.

\

Comply

Remarks

Training required on products will be Incicaff the
schedule of requirements.

13
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TRANSNET
freight rail

A ‘&sion of Transnet Limited

W,

INFRASTRUCTURE TELE (ﬁ

STAN DAIb%

TION AND METHODS OF

TECHNICAL SPECIFICA
GLE MODULATED RADIO

MEASUREMENT F@RN

Test Centre

\Qproved: Senior Engineer i .
~ Transmission Engineering W Mehumbulo 4*}“’“’“”?/}"“”
Date: 27 June 2014

A % Senior Engineering Technician
Quality Assurance, National C J Muller ‘%

Circulation Restricted To:
Transnet Freight Rail
Transnet and Relevant Third Parties

® This document as a whole is protected by copyright The information herein is the sole property of Transnet Ltd. It may not be used,
disclosed or reproduced in part of in whole in any manner whatsoever, except with the written permission of and in a manner pemmitted by the
proprietors.
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| Distribution

Once updated, a copy of the latest revision will be published in the document management system in use.
An e-mail to this effect will be sent to the relevant personnel or heads of department.

| Document Change History ‘\
ISSUE NO. DATE ISSUED ISSUED BY STORY DESCRIPTION
2.00 January 2004 Quality Assurance, R
Infrastructure [ —
3.0 June 2006 QA nvert to%SO Standard
3.1 June 2007 QA isigh
4.0 July 2008 QA
5.0 February 2010 QA format & revision

6.0 August 2010 New format & revision

6.1 November 2010 L | Add measurement

8.2 August 2011 Add information, definitions, supply
standards & DC-DC Converter

7.0 January 2012 QA Revision & add Trunking functional
tests

8.0 May 2014 A Omit the difference between General

and Shunt portables, revise the
Loudspeaker sound pressure level &
Transmitter microphone sensitivity.
8.1 June 204 QA Update clauses Numbers

ll Changes Since Laf§Revi

DESCRIPTION

Add abbreviations

Change specification

Add trunking

Change graph

Add trunking functional tests -
Omit the difference between General and Shunt portables,

revise the Loudspeaker sound pressure level & Transmitter
microphone sensitivity.

of Abbreviations and Definitions

ABBREVIATIONS DESCRIPTION
\\ AC | Alternating Current
AF - ~ Audio Frequency
BS Base Station
CCITT Consultative Committee for International Telephone and Telegraph (ITU-T}
CTCSS Continuous Tone Coded Squelch System )
daB Decibel
dB(A) Sound pressure A-weighted
dBc Decibel relative to the carrier power
dBd Decibel relative te a Dipcle antenna
dBm Decibel relative to 1 mW, impedance 50 Q (power)
dBm Decibel relative ta 0.775 V4, impedance 800 Q (audio frequency)
UBuiiop Decibel relative to the Maximum Useful Output Power
UBgop Decibel relative to the Standard Output Power
DC Direct Current
EMF Electromotive Force o
ERP Effective Radiated Power
| FFSK Fast Frequency Shift Keying B

16
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FM Frequency Modulation

GEM Global System for Mobile communication

Hz | Herz

ITU-T international Telecommunication Union — Telecommunication Standardization
Sector

kHz Kilohertz \

LBU Line Branching Unit ‘ v

LS Loudspeaker

m Metre

mA Milliampere -

MHz Megahertz

mm Millimetre

ms Millisecond

mvp-p Millivolt peak-to-peak B -

| mw Milliwatt

MUOP Maximum Useful Output Rower

pd Potential Difference

PM Phase Modulati

PSTN Private Switchi phone Network

RF Radio Frefflienc

Rx Radig, er

SANS Souil Africa onal Standards

SINAD Sign®y Noisgl& Distortion to Noise & Distortion ratio

SOP tandard Qutput Power

SPL und Pressure Level

THD | Harmonic Distortion B

TSC runk Site Controller

T Radio transmitter

|V Voltage

Vp-p Voltage peak-to-peak

P o Voltage Standing Wave Ratio

W, Wattage

iFi Wireless Fidelity
Microvoit
o Percentage
> o
DEFINITIONS DESCRIPTION

GENERAL

Angle Modulation A term used to encompass both frequency modulation and phase moduiation.

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

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

dBm The absolute power in decibel with reference to 1 mW,

Land Mobile Radio Radic 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.

17
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DEFINITIONS DESCRIPTION
Portable Radio A radio station designed to be carried by or on a person.
Station
Mobile Radio A radio station designed for installation in a surface vehicle and capable of
Station

Fixed Radio Station

operating while the vehicle is in motion and while it igationary.

It is a fixed radio station installed in an office
external antenna.

ntrol room, fitted with an

Base Station

A radic station designed to be installed in a fix tion and performing the

function of a repeaterfenhancer.

RADIO RECEIVER

Adjacent Channel A measure of the ability of a gleiver to receive the modulated standard

Selectivity and input signal in the presenie of moGtiated signals that differ in frequency from the

Desensitization standard input signa ncy by the spacing of one channel.

Ratio

Amplitude een the radic freguency input level of a specified

Characteristics e audio frequency level at a radio receiver output.

Attack Time to produce an audio output level of — 0.5 dBgop after
signal level, 12 dB above usable sensitivity, modulated with

d testnodulation

Audio Frequency ship between the modulation factor of a received signal and the

Response axdio output level of the demodulated signal at various audio frequencies.

Audio Freque Wchange in harmonic content of an audio signal as a result of its passing

Total Harmg \ rough the audio frequency and radio frequency circuits of a radio.

A reduction in the wanted audio output power of a radio receiver, or a reduction
in the SINAD ratio, owing to an unwanted signal on another frequency.

A measure of the ca@bility of a radio receiver to receive a wanted modulated
signal without exceeding a given degradation due to the presence of an
unwanted maodulated signal, both signals being at the nominal frequency of the
receiver.

Conducted
Spurious Radiation

Desensitisation

It is radiation components at any frequency generated by a radio receiver and
radiated by the radio’s antenna.

Is a condition where off-channel transmitting energy passes through the front-
end of the radic receiver, causing a reduction in receiver gain.

High RF Signal
Level Interference

A measure of the ability of a radio receiver to oppose high RF signal levels at
frequencies other than the normal frequency of the receiver.

Maximum Useful

Intermodulation
Spurious Response
Attenuation/
Rejection

Qutput Power

The ability of a radio receiver to receive a modulated standard input signhal, in
the 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 The selectivity characteristic of an angle modulated radio receiver that limits the
Acceptance maximum permissible modulation deviation of the radic frequency input signal
Bandwidth that a receiver can accept, without degradation of the 12 dB SINAD ratio, when

the radio frequency input signal is 8 dB greater than the usable sensitivity fevel.

Modulation Factor

| variable, to the maximum rated system-modulating variable, expressed as a

The ratio of the maximum positive or negative peak variation of the modulating

18
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DEFINITIONS

DESCRIPTION

percentage.

Signal, NBise_&
Distortion to Noise
& Distortion 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

S_ignai to Hum and
Noise Ratio

a radio receiver resulting from a modulated signal inps\
The ratio of residual receiver audio output power tofgt ndard output power,

Spurious Response
Attenuation/
Rejection

Squelch Closing

Time

te between the standard
other frequency to which it
nels.

A measure of the ability of a radio receiver
input signal frequency and an undesired %
is also responsive, excluding the two ggdli

discrim
at aj

The period of time between th i o the RF signal and the squelch

closure.

Sqguelch Operating

The RF signal input level, rgodul standard test modulation, at which the

Threshold squelch opens and closes.
Standard Output An audio output leve w maximum useful output power used to define a
Power reference level for

Usable Sensi_tivity

modulation th

% bdUice, at a radio receiver, a SINAD ratio of at least 12 dB
and an ayfiio GR§D

'gnal power of at least — 3 dBgpp.

RADIO TRANSMITTER

Adjacent Channel

of the total power output of a radio transmitter that, under defined
s of modulation, falls within a specified bandwidth cenired on the
| frequency of either of the adjacent channels.

ity

Amplitude
Modulation

Power
‘}9

measure of the unwanted amplitude modulation of a carrier resulting from hum
and noise.

The ratio of residual angle modulation to standard test modulation.

The relationship between the modulation factor of a fransmitted signal and the .
input level of the modulating signal at various audio frequencies.

Audio Frequency
Total Harmonic
Distortion

Carrier Attack Time

The change in harmonic content of an audio signal as a result of its passing
through the audio frequency and radio frequency circuits of a radio.

The time requited, changing the state of a radio transmitter from standby to a
state where the unmodulated carrier voltage level reaches a value 6 dB below
the steady state.

Carrier Frequency
Error

Carrier Power

Is the difference between the measured unmeodulated carrier frequency from the
assigned frequency.

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

Conducted
Spurious Emissions

Extreme
Transmitter Loads

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

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

Intermodulation
Attenuation

Microphone
sensitivity

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.

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

DESCRIPTION

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)

éprevent a transmitter from
ctor exceeds the maximum

A measure of the ability of radio transmitter circui
producing medulation such that the modulation
rated system modulation factor.

TALK THROUGH SIG

NAL

Modulation Factor

Linearity

The relationship between th tion factor of a received signal and the

transmitted modulation f&-tor.

>
>

FILTERS

Duplexer/Combiner

Insertion Loss

Receiver Isolation

at Transmitter
Frequencies

Is a filter s iding RF isolation to allow the sharing of a single anten;a
for both tr d reception.

It is § Bf [oss to a signal passing through a filter at a designated
frequincy

of the duplexer/combiner to suppress the transmitter carrier pnwer
he receiver port. It is also called the selectivity of the duplexer/combiner.

it is the mean power radiated by the antenna in the direction of maximum
radiation.

The power gain of an antenna in decibel with reference to a Dipole antenna.

AUDIO LINE BRANCHING UNIT

common-mode
Rejection Ratio

CONTROL SIGNAL B - |
Frequency Bit0=1.8kHz
hift Keying Bit1=1.2kHz

Is the ratio of the differential gain over the common-mode gain.

POWER SUPPLY UNIT, DC-DC CONVERTER AND BATTERY CHARGER

Noise Voltage

Is irregular amplitude voltages superimposed on the autput DC voltage line.

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

Ripple Voitage is AC voltage superimposed on the output DC voltage line.

Variac A device that supply a v;riable AC voltage from O_V to 260 V.

ACOUSTIC

A-weighted It is a network that weights an audic signal i;_a manner, which approximates to

an inverted equal loudness contour (it approximates the human ear's response

to sound).
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Sound Pressure

endicular to the direction
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1. TECHNICAL SPECIFICATION
Where not specifically indicated, this specification only applies for open channel and Trunked radio
systems.
11 Radio Receiver: 12.5 kHz channel spacing; operating frequency band 450 MHz to 470 MHz.
1.1.1 Normal condition (see clause 2.1.1) ‘\
Characteristics Portable Mo\ile & Base Station
adio (Repeater}
1.1.1.1 Maximum Useful Audio Output Power Maximum p ding 10 % THD.
1.1.1.2 Audio Frequency THD at Low Output
Power Level
500 Hz & 1.0 kHz <£2% <2%
1.11.3 Usable Sensitivity < - §.dBy
1.1.1.4 Squelch Operating Threshold
0 115 dBm minimum See clause
1.3.1.1
< 3 dB lower than the opening < 3 dB lower
threshold than the
opening
threshold
1.1.1.5 Attack Time <150 ms
1.1.1.6 Squelch Closing§ime <250 ms
1.1.1.7 Moduiation A ce Bandwidth >3.75 kHz
1118 | Adjaggf C Selectivity and > 60 dB > 65 dB >70dB
1.1.1.9 >70dB >75dB 275 dB }
1441 rmodulation Spurious Response >65dB > 65dB >70dB
uation/Rejection
o-channel Rejection Ratio <12dB
Blocking > 84 dB
Conducted Spurious Radiation < - 57 dBm
«, Audio Frequency Response
(6 dB/octave) +1dBto-3dB
300t0900Hz | +1dBto-3dB
11t025kHz | +1dBto—-4.5dB
3.0 kHz
1.1.1.15 Signat to Hum and Noise Ratio
Squeiched >60dB
Unsquelched >39dB
1.1.1.16 Amplitude Characteristics <3dB
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1.1.2 Extreme conditions (see clause 2.1.2)
Characteristics Portable Mobile & Base Station
Fixed Radio {Repeater)
Station
1121 Power Supply \\
11211 Usable Sensitivity variation <4+3dB
1.1.2.1.2 | Adjacent Channel Selectivity and B >70dB
Desensitisation Ratic
1122 Temperature
1.1.2.21 Usable Sensitivity variation <
1.1.2.2.2 | Adjacent Channel Selectivity and > 65dB >704dB
Desensitisation Ratio
1123 Selectivity at High RF Signal L
1.1.2.31 Input signal level —47 dBm to — 7 dBm
1.2 Radio Transmitter: nel spacing; operating frequency band 450 MHz to 470 MHz.
1.21 lause 2.1.1)
i Portabie Mabile & Base Station
Fixed Radio (Repeater}
Station
12141 < + 1 dB from manufacturer’s claim
1.21.2 Spurious Emissions
Operating < - 36 dBm
Standby < - 57 dBm
arrier Frequency Error < 1.5kHz ‘ <1.5 kHz ‘ <1.0kHz
. Carrier Attack Time <100 ms
\\ 215 Adjacent Channel Power <— 60 dBc ‘ <-70 dBe ‘ <-704dBc
Or | - 37 dBm maximum.
1.2.1.6 Intermodulation Attenuation n.a. ‘ n.a. l > 40 dB
1.21.7 Modulation Limiting (Tx Deviation)
Moduiating freq.
0.3 to 2.55 kHz 2.5 kHz maximum
3to B8 kHz 0.75 kHz maximum at 8 kHz
6 fo 12.5 kHz - 14 dB/octave
1.2.18 CTCSS Deviation 250 Hz
1.2.1.9 Audio Frequency THD
500 Hz <5% 22% <2%
1.0 kHz
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Characteristics Portable Mobile & Base Station
Fixed Radio (Repeater)
Station
1.2.1.10 Audio Frequency Response \\
{6 dB/octave)
300 to 800 Hz +3dBto-1dB
1110 2.5 kHz +3dBto-1dB
3.0kHz +4.5dB to -~ {dB
1.21.11 Angle Modulation Hum & Noise Ratio >34 dB
1.2.1.12 Amplitude Modulation Hum & Noise <-3
Level
122 Extreme conditions (see clause 2.1.2)
Characteristics Portable Mobile & Base Station
Fixed Radio (Repeater)
Station
1.2.2.1 Power Supply
1.2.2.1.1 Carrier Power Variatic <+2dB
1.2.2.1.2 | Conducted Spuricus E
perating < - 36 dBm
Standby < - 57 dBm
12213 | Carmier ﬁ r <15 kHz < 1.5 kHz <1.0kHz
1222 emperature
1.2.2.21 r Variation <+2dB
1.2.2. cted Spurious Emissions
Operating < - 36 dBm
Standby < - 57 dBm
). o Carrier Frequency Error <1.5kHz <1.5kHz <1.0kHz
\\ 2.3 Antenna Terminal Loads
1.2.2.3.1 | Short Circuit and Open Circuit
Carrier Power Variation <x1dB
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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 fo in clauses 1.1 and 1.2 respectively.
1.31 Receiver
Characteristics Base Station (Repeater)
1.3.1.1 Squelch operating threshold calculation X\
Open — 115 dBm minQs coaxial cable loss
rainus dupl ss plus antenna gain.
Close <3dB @1 opening threshold
13.2 Receiver and transmitter
Characteristics Base Station (Repeater)
13.2.1 Response time ms
1.3.3 Talk Through Signal
Characteristics Base Station (Repeater)
1.3.3.1 Audioc input and output termi
13.3.11 600 2 balanced
1.3.3.1.2 <_25dB
1.3.3.2 Audio Levels
13.3.21 Trun ocal & intersite) -10dBm +0.5dBm
1.3.3.22 TRking Telefra system -4dBm 0.7 dBm
1.3.33 nse
nd pre-emphasis}
Modulating frequency
300 to 900 Hz +3.0dB
1.110 3.0 kHz +30dB
1.3.34 Frequency Response
(Willtout de-emphasis and pre-emphasis)
Modulating frequency
300 to 900 Hz +20dB
1.1t0 3.0 kHz +2.0dB
- 3.5° Modulation Factor Linearity
Modulation
S
0.5 kHz 0.5kHz =+ 100 Hz
1.0 kHz 1.0kHz =100 Hz
1.5 kHz 1.5kHz =100 Hz
2.0 kHz 2.0kHz =100 Hz
2.5 kHz 2.5kHz — 250 Hz (not to exceed
2.5 kHz)
1.3.3.6 Audio Frequency THD 5%
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14.1

1411
1.4.1.2

1413

14.1.4

14.2

14.21
1422
14.23
1424
1425
14.2.6

1427

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

Impedance Matching, 50 Q (all ports)

> 65 dB (operat and)
> 80 dB (singlQchiannel)

* Operating Frequency Band
Receiver
Transmitter

* Buplexer for link operation is channelized.

Combiner {Trunked}

Characteristics

Base Station (Repeater)

Insertion Loss - Receiver path 0dB £05dB
Insertion Loss - Transmit pa <10dB
Rx Isclation at Tx Freqfencie >85dB
Isolation between Rx p >20dB
>60dB

0 Q (all ports}) VSWR < 1.5:1

Return Loss <— 14 dB

Receiver 465.0000 MHz to 466.6375 MHz
Transmitter 455.0000 MHz tc 456.6375 MHz
Cggxial Cabte
Characteristics Mobile & Fixed Base Station
Radio Station (Repeater)
Impedance 50Q
Impedance matching VBWR < 1.5:1
Return Loss < — 14 dB
Insertion loss <1dB <5dB
Antenna
Characteristics Various
Impedance 50Q
Impedance matching
VHF & UHF VEWR = 1.5:1
Return Loss £ - 14 dB
GSM & WiFi VEWR = 2.0:1
Refurn Loss = — 9.54 dB
Characteristics Various
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1.6.3

164
165

1.7

1.7.4

1.7.2

1.9.1

192
1.9.3

1.94
195
1986
1.9.7
198

* Antenna gain
Mobile
Fixed station
Radio fink: Point to point
Point to multipecint
Base station

0 dBd

<12 dBd

9 dBd minimum
Not specified

<12 dBd

# Antenna vertical separation

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

Base station

centre to centre of dipoles.
*  Licence conditions

Transmitting Power

241 \\

# Based on 20 W ERP and antennae having a Djpo

10 mma

element. Distance measured from

Characteristic

Various

* Conducted power at tranggaiie inal
Radio Jin int
Pointi multipoint
N
d station
oint to point

1 W maximum
1 W maximum

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

Various
<1dB

Desensing at high receiving signal level
(radio iinks only)

> - 100 dBm <20dB

Audio Line Branching Unit
Characteristics Base Station (Repeater}

Audio input and output terminals

Impedance 600 Q batanced

Return Loss <_25dB

Input and output_audio signal level

Audio frequency response

—-10dBm +0.5dB

300 Hz to 3 kHz +0.5dB
Audio total harmonic distortion (THD) <05%
Audio signal to hum and noise ratio >70dB :
. Channel cross talk > 680 dB R

Common-mode rejection ratio

2> 60 dB at 1 kHz

E-signal

Upto 50V DC, 10 mA
Opto coupler
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Characteristics Base Station (Repeater)
- Bi-directional polarity
1.9.9 M-signal Up to 50 V DC, 10 mA
Voltage free contact
1.10 Power Supply Uni¢, DC-DC Converter and Battery Charger g
Characteristics rious
1.101 Operating conditions
Temperature range
Relative humidity
1.10.2 Input power
AC Voltage
Frequency
DC Voltage inal + 10 %
1.10.3 Output voltage regulation 138V £5% (12 V system)
(Intermittent & continuous) 276V £5% (24 V system)
582V 5% (48 V system)
1.104 Efficiency =270 %
1.10.5 Cutput voltage ripple & <200 mVp-p (12V system)
<400 mVp-p (24 V system)
< 800 mVp-p (48 V system)
1.10.6 Radiation of spuri®ys frequencies < — 119 dBm in radio operating band
1.10.7 . Desensi ivi <1dB
1.10.8 Loa ng (when required)
Shed 11.0V (12 V system)
22.0V (24 V system)
44,0V (48 V system)
Restore 13.0V (12 V system)
26.0 V (24 V system)
52.0V (48 V system)
. Trunking
1.11.1 Functional Tests
Characteristics Various
11114 Registration Register on instrument
Register on trunk system
11112 Local call to radio with the same prefix number Establish call to instrument
Establish call through the trunk system
1.11.13 Local call to radio with an interprefix number Establish call to instrument
Establish call through the trunk system
11114 Locat call to radio with the same prefix number Establish call to instrument
using short form dialling Establish call through the trunk system
111158 Intersite call to radio with the same prefix number | Establish call through the trunk system
1.11.1.6 Intersite cail to radio with an interprefix number Establish call through the trunk system
11117 Intersite call to radio with the same prefix number | Establish call through the trunk system

using short form dialling
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1.11.1.8 PSTN call Establish call to instrument
Establish call through the trunk system

1.11.1.9 Cali the radio under test Establish call from instrument
Establish call through the trunk system
1.41.1.10 | Handoff Reregister on r‘xcontrot channel with
Instrument
Reregist ew control channel on the

trunk system
1.11.2 Control Signal - Trunk Site Controller V

Characteristics
1.11.21 FFSK level from TSC
1.11.2.2 FFSK frequency from TSC

-p £0.2Vpp

-2 kHz + 100 Hz
1.8 kHz + 100 Hz

1.5kHz + 100 Hz
oblem 800Hz +100 Hz

1Vpp £02Vpp

1.11.23 Tx deviation at FFSK level
For channel dra

1.11.24 FFSK level from Rx measure
{Modulation 1.5 kHz)

112
‘ Portable
1.121
| > 84 dB(A) at 300 mm
1.12.2
Between 300 and 500 Hz from a SPL of
80 dB(A) at the microphone
Co-channel Interference
\\ Characteristics ‘ various i
1.13.1 Speech

Level difference between signals ‘ >15dB

1.13.2 Data (FFSK)

Level difference between signals ‘ >20dB
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2. METHODS OF MEASUREMENT
Applied Standard
2.1 Normal condition
Temperature 23°C £3°C
Relative Humidity 4510 85 %
Lead acid battery 2.3V percell
Lithium-ion battery 3.6 V per cell
Nickel cadmium 1.2V per cell
Nickel Metal Hydrate battery 1.2V per cell
Mains 220V AC 50 Hz
2.2 Extreme conditions
Temperature —10°C and 60 °C
Relative humidity 45 to 95 %
Lead acid battery 1.8 V minimum & 2.6
Lithium-ion battery 3.0 V minimum & 4.2 ¥
Nickel Cadmium battery 1.0 V minimum §1.5V
Nickel Metal Hydrate battery 1.0 V minimum &%1.5 V maximum per cell
Mains 220V AC 0Hz+2%
Power Supply Systerns
12 V system Nominal 13.8 V Maximum 158V
24 V system Nominal 27.6 V Maximum 31.2 V
48 V system Nominal 556.2 V Maximum 624 V
2.3 Warm up time
As specified by the manRgcturer
2.4  Temperature stabisin
One hour mini
25 Power soysge ran
<+3%
2.6 Tt Signal

ard {est modulation
1.0 kHz.

Standard RF Signal input Level
—60dBm  (223.6 pVpq or 447.2 nVewr).

Audio Output Level
SOP=-3 dBMUOP.

1.5 kHz (80 % of maximum rated system deviation).
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2.2 Radio Receiver o
221 Maximum Useful Qutput Power
Connect the equipment as shown below.
RF signal Receiver AF out‘\toad
generator under test & Po meter
AF THD meter | Audio filter
0.2 -3.4kHz

22.1.1 Inject a standard RF test signal from the RF @

2212 Adjust the volume control of the radio until
maximum travei, whichever occurs firs

2213 Measure the audio output power (

[¥is 10 % or the volume control reaches its

Note: The impedance of o t load must be the same value as the load
{loudspeaker) with whi receiver normally operates.

) Receiver | AF output load
under test & Power meter

Audio filter
=™ 0.3 -3.4 kHz

tar®ard measurement

22.1.1 Test 1.
2.2.2.1.1.1 Inject a standard RF test signal from the RF signal generator into the receiver.

2.2.2.1.1.2 Adjust the volume control of the radio to obtain SOP.
Q 2.22.1.1.3 Measure the THD.

22212 Test2.

2.2.2.1.21 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 %.

2.22.1.2.2 Repeatthe procedure given in test 1.

2.2.21.23 Measure the THD.

2222 600 Q balanced line
Where a 60C Q balanced line is provided, the THD must be measured on this line.
22221 Inject a standard RF test signal from the RF signal generator into the receiver.

22222 Load the line with a 800 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.
22224 Measure the THD.
2.2.2.2.5 Repeat the THD measurement when applying test 2.
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223 Usable sensitivity

Connect the equipment as shown below.

RF signal Receiver AF output load
generator under test & Power meter
SINAD meter | Audio filter \\
- 6.3 - 3.4 kHz

2231 Adjust the RF signal generator to produce a standard ut signal level.
2.2.32  Adjust the volume control of the radio to obtain SOF,
2233 Reduce the RF signal level until the SINAD ratio is

2234  Without readjustment of the volume control ¢ eWer the audic output level is less than —
3 dBsop-

2235 if the audic output is less that — 3 dlsop, | the RF signal level until — 3 dBsop is
obtained.

22386 Take the RF signal output lev e signal generator at this sefting as the usable
sensitivity.

er the extreme test conditions as well.
receiver audio output power shall be within 3 dB of the

2237 The measurement shall be gad

Under the extreme test NG

value obtained under

Note: The impedlince o AF output load must be the same value as the load
(loudspeaka with ghich the receiver normally operates.

Receiver AF output load
under test & Power meter

a standard RF test signal to the receiver under test and adjust the volume controf of the
dio to obtain SOP.
Reduce the RF signal level slowly until the squelch closes and record this RF signal level as
the squeich closing level in dBm.

Increase the RF signal level slowly until the squelch opens and record this RF signal level as
the squelch opening level in dBm.

«, > 225 Attack time
Connect the equipment as shown below.
N “
— I —_—
RF signal 5 RF attenuator '
generator &
Trigger -
input
Storage
oscilloscope
Channel =
input
] AF output load L Receiver |
I & Power under test

2251 Apply a standard RF test signal to the receiver under test.
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2252 Adjust the volume control of the radio to obtain SOP.
2253 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 jevel from the signat generator to 0 dBm.

2258 Set the value of the RF attenuator to decrease the signal level t dB above the usable
sensitivity level, measured at the antenna terminal and switch the 1& of the signal generator
off.

2257 Set the storage oscilloscope to single sweep operation.
2258 Switch the RF oufput on and measure the time requiregqfor the afWic output to reach —-0.5

dBsop.
2259 Repeat the measurement three times and take the three measurements as the
receiver attack time.
2.2.6 Sdguelch Closing Time O

Connect the equipment as shown below.

-

RF signal
generator

Storage
oscilloscope

Receiver
under test [T
2261 dard RF test signal to the receiver under test.
2282 ¢ volume control of the radio to obtain SOP.
2. atefnine the usable sensitivity as described in clause 2.2.3.

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

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

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.

\\ 22867 Set the storage oscilloscope to single sweep operation.

2268 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.

2269 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 Receiver AF output load
generator = under test & Power meter
SINAD meter Audio filter
0.3-34kHz [

2271 Apply a standard RF test signal to the receiver under test.
2.2.7.2  Adjust the receiver volume control to obtain SOP.
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2273 Reduce the RF signal level until the SINAD ratio is 12 dB.

2274 Increase the RF signal level by 8 dB.

2275 Increase the modulation factor until the SINAD ratic is again 12 dB.

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

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

RF signal RF signal

generator 1 generator 2 V
Combining %
7l network

AF output load
& Power meter

SINAD meter Audio filter
0.3 - 3.4 kHz
2281 Switch the RF gignal f signal generator 2 off.

2282

RF signal ggnef§or 1:
.2.8.2. standard RF test signal to the receiver under test.

e volume control of the radio to obtain SOP.

uce the RF signal until the SINAD ratio is 12 dB (wanted signal}.

ote this RF signal level.

2283 generator 2:
Switch the RF signal output on {unwanted signal).

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

Set the frequency (unwanted signal) to a frequency one-channel width above the
assigned frequency {wanted signal).

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

\\ 2.2.8.36 Repeat for the unwanted signal set to a frequency one-channel width below the
assigned frequency.

2284 Calculate the difference between the unwanted and wanted signal levels in dB, as the adjacent
channel selectivity and desensitization ratio.

2285 Take the worst case of the two measurements as the result.
2.2.88 The measurements shall be made under the extreme test conditions as well.
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229 Spurious response attenuation/rejection
Connect the equipment as shown below.

RF signai RF signal
generator 1 generator 2
Combining \\

network

AF output load
& Power meter

Receiver
under test

It

‘ SINAD meter

2291 Switch the RF signal output of si

2282 RF signal generator 1:
2.28.21  Adjust the RF g

22922  Adjustthe vo
22823 Reduce

2293 RF signal generator &
22931 Syi

22832
229,

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

weep the carrier frequency over the range 100 kHz to 1 GHz in 12.5 kHz
s (channels) excluding the assigned channel and the two adjacent channels.

hen the receiver is responsive to a spurious signal, adjust the RF signal leve}

2.
until the SINAD ratio is 6 dB.
2294 s::t frequency and the RF signal levels of the two signal generators and take the

er€nce between the two levels expressed in dB as the measure of the spurious response
nuation at that frequency.

Note: Ensure that the measured response is not caused by spurious signals from the RF
% signal generators or Intermodulation products between the two signals.

35



Transnet Request for Q

RFQ for the Supply and
Yards

uotation No CRAC-EFQ-18829 TRANSNET

K

Delivery of Handheld Conventional Radio Equipment for TFR Isando / Germiston

BBD8635 Version 8.1

2.2.10

Intermodulation spurious response attenuation/rejection

22101
22102

A 22103

22104

10.7
L \y 22108

22109
B. 221010
c. 221011

221012

Connect the equipment as shown below.

RF signal RF signal RF signal
generator 1 generator 2 generator 3

!

Combining
network

!

Receiver
under test

put load
Power meter

SINAD meter

Adjust the unmodulated frequency of the RF signal generator to the second
djacent channel above the nominal carrier frequency.

generator 3:
1.1  Modulate the RF signal with 400 Hz at standard modulation factor.

.10.4.2  Adjust the frequency of the RF signat generator to the fourth adjacent channsl
above the nominal carrier frequsncy.

Switch the RF signal output of signal generators 2 & 3 on.
Maintain the outputs of RF signal generators 2 & 3 at equal levels.
Adjust the RF signal levels to reduce the SINAD ratio io 6 dB.

Adjust the frequency of RF signal generator 3 slightly to produce the maximum interfering
signal.

Note the difference in dB between the RF signal output level from RF signal generator 1 and
the RF signal output ievel 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 nominat frequency of the receiver,

Record the worst ratio in dB as the measure of the intermodulation spurious response
attenuation.
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2.211 Co-channel rejection ratio
Connect the equipment as shown below.

RF signal
generator 2

RF signal
generator 1

Combining

network [ \\
R

under test

SINAD meter Audlo fllter
- 0.2 - 3. AF output load
& Power meter
2.2.11.1  Switch the RF signal output of sig erator 2 off.
2.2.11.2 RF signal generator 1:
221121 Adjust the RF si herator ta produce a standard RF test signal.
2211.22 Adjust the y 2 ol of the radio to obtain SOP.
221123 pl until the SINAD ratio is 12 dB (wanted signal).
2.2.11.3 RF signal generatoff 2:
2.2.11.3.1 i e RFpignal output on (unwanted signal).
2214.3.2 ncy to the assigned receiver frequency.

ulate the RF signal with 400 Hz at standard modulation factor.
the RF signal level such that the SINAD ratio is reduced to 6 dB.

Blocking or Desensitisation
Connect the equipment as shown below.

2 RF signal RF signal
tor 1 generator 2
-, genera
S
| Combining
network
Receiver
under test
SINAD meter Audio filter
i 0.3 -3.4kHz [* AF output load ‘

& Power meter

2.2.12.1  Switch the RF signal output of signal generator 2 off,

22122 RF signal generator 1:
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221221 Adjust the RF signal generator to produce a standard RF test signal.
2.212.2.2 Adjust the volume control of the radio to obtain SOP.
2.2.12.23 Reduce the RF signal until the SINAD ratic is 12 dB (wanted signal).

2.212.3 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 g ator 1.
2.212.3.3 Vary the frequency from 1 MHz to 10 MHz on sith de of the assigned carrier

frequency.
22124 Monitor the variation in the audio output level and the SINAD ratic.
22125 Record the difference in dB between the signal output from the two RF signal generators
at which the audio output power decreased with 3 dB AD ratio decreases to 6 dB,

whichever occurs first.
Note: Ensure that the measured response, sed by spurious signals from the RF
signat generators.

2213 Conducted Spurious radiation
Connect the equipment as shown bel

Receiver analyser
under test or

22131

2213.2

22133 asuring instrument over the range 9 kHz to 4 GHz.

22134 encies and measure the absolute levels of the conducted spurious radiation.

2214

RF signal Receiver AF output load
generator il under test “| & Power meter
AF level meter Low pass filter
g Cut-off 20kHz
&
&

2.2.14.1 Standard measurement

22.14.1.1 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 controi 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.

221414 White 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 audic output power over this range in dB with reference
to the corresponding level at 1 kHz.
2.2.14.1 600 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.

2.2.14.2.2 Load the line with a 600 O resistive load or equivalent impedance, provided by the
measuring instrument.
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2.2.14.23 Adjust the audio signal level o 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

14 -
12
0 ]
3 \-\
[] \\ a1 S N
< I ™~
~ <
2 = b
0 ™
® s
4
£
]
10 — -
-2
EN
-18‘33 30 1000 2000 3000 10000
FIRUENCY [

8dBloctave slope O

AUDHQ FREQUENCY RESPONSE OF FM RECEIVERS

B 1 e S R R =

24
&8 0
) | NN
) |
-«
~
« o= 30 200 1000 2000 2000 10000
FREQUENCY [Hz]
2215 Signal to hum and noise ratio
Connect the equipment as shown below.
RF signal | Receiver | AF output load
generator il under test 7| & Power meter
AF jevel meter Low pass filter
CCITT "

22151 Select the CCITT filter (low pass filter).
2.2.15.2  Adjust the RF signal generator to produce a standard RF test signal.
2.2.15.3  Adjust the volume control of the radio to obtain SOP.
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2.2.154  Adjust the squelch te its minimum (unsqueiched).

22155 Remove the modulation and measure the audio output power.

2.2.15.6  Adjust the squelch to its maximum (squelched).

2.2.15.7  If the receiver remains unsquelched remove the RF signal.

2.2.15.8 Measure the audio output power.

22159 Record the ratio in dB between the audio output powers without(\dulation, and the SOP level
as the signal to hum and noise ratic.

2.2.16 Amplitude characterjstics

Connect the equipment as shown below.

RF signal
generator

Receiver
under test

output load
Power meter

AF leve] meter

oduc®a standard RF test signal.

2.2.16.1 Adjust the RF signal generat @
2.2.16.2 Increase the RF output sig NE| to — 13 dBm.
2.2.16.3 Adjust the volume cont
22164 Decrease the RF gfna
the audio output Igel in dB.
2217

Receiver
under test

1 LS
SeWe radio to operate on the lowest channel.

djust the RF signal generator to produce a standard RF test signal.
Adjust the squelch to open at a RF signat 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.

a, Record the channel and the RF signal level, at which the squelch opens in the window of
~ ~ 47 dBm to - 7 dBm.
2.2.17.7 Set the radio to operate on the highest channel.
2.217.8 Scan the frequencies of 132 channals below the receiving channel, excluding the assigned
channel and the adjacent channels.
22179

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 couid accur.
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Intermodulation free channel groups
High site channels

Duplex, 5" order, 132 channels
GrowpA |[1[2]6] 8] 2237|5461 ] 79 [80]88]91]101] 124 ] 129 |

Duplex, g order, 132 channels
GroupB 3|4 7] 2345 [ 73] 75 ] 85 | 96]102|120]‘E

Duplex, 5™ order, 132 channels
GroupC [16 ] 41 [ 57 [ 59 [ 74 [ 78 [ 83 [ 110 ] 122 |1 3 |

Dupiex, 5" order, first 52 channels V
GroupD [17 [ 18 [ 21 [ 31 [ 40 [ 46 | 48 |
Duplex, 5" order, first 52 channels

GroupE [ 19 [ 28] 3243 [ 4449 [51]

Duplex, 5™ order, first 52 channels
GroupF [ 29 | 30 | 35 [ 42 | 50 | 52

Duplex, g" order, first 52 channels

Group G [11[14|24|26]OQ

Duplex, 5™ order, first 52 channels

Group H

Shunting channels

Simplex, 5™ order, las} 8 Is

GroupA | 53 60%] 71 | o7 | 99 | 108 | 118 | 126 | 131 | 132 |
Group B 8 2 | 63 72 84 112 125

Group C 4 6 88 | 76 95 103 116 127

Group D 82 90 107 113 114 117

Grou 65 66 | 70 | 94 100 121

Grgfb F, 1 | 87 [ 89 | 92 | 104 | 108
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2.3 Radio Transmitter

231 Carrier power (conducted)
Connect the equipment as shown below.

Transmitter RF power \\
under test meter

231441 Measure the carsier power in the absence of modulation.

23.1.2 The measurement shall be made under the extreme tesfQgoRitiongas well.
2.3.2 Conducted spuripus emissions

Connect the equipment as shown below.

Transmitter RF power Duplexer

under test attenuat

Tx Ant RXx

)
1)
L]
| i
' !
L
RF signal ! load ;
generator )
Spectrum
analyser
or
Test receiver
2.3.21 The ust be tuned to the operating band. See specifications in clause 1.4.1.
2322 of the RF attenuator (including the duplexer) must be such to limit the carrier level at
sPIciryfi analyserftest receiver to approximately — 60 dBm.
2323 theWtransmitter transmitting an unmodulated carrier, measure and record the frequencies

nd @fBolute levels of the conducted spurious up to the 5" harmonic.

2.4 piace the transmitter with the RF signal generator.
5 Tune the RF signal generator to the recorded frequency and adjust the output level to obtain
the recorded level on the spectrum analyser/test receiver.
Record the output level of the RF signal generator as the conducted spurious emission at that

specific frequency.
«, 3.27  Repeat2.3.2.5 & 2.3.2.6 for all the other spurious emissions detected.
~ 2328 Remove the RF attenuator and duplexer and repeat the measurements when the transmitter is
in the standby mode.

2329 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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233

2.3.31
2332
2333

2334
2335

234 Carrier attack time
Connect the equipment as

2.3.5.1
2.3.5.2
2353

2.3.54

2355
23586

Carrier frequency error
Connect the equipment as shown beiow.

BBD8635 Version 8.1

Transmitter
under test

RF power
attenuator

counter

Frequency ‘

>

Measure the carrier frequency in the absence of modul&@§
Repeat the measurement on each channel on whi mitter is equipped to operate.

etween the assigned frequency and the
be set to measure the frequency error

measured frequency.
directly).

Record the worst case as the result.
The measurement shall be mad

{(Some test instru

e extreme test conditions as well.

Storage
oscilloscope

Transmitter
under test

power
attenuator

Trigger
input

pe#ite the control switch and measure the time interval for the unmodulated carrier voltage
vel to reach a value 6 dB (50 %) beiow the steady state level.

AF signal Transmitter RF power
generator under test attenuator
Adjacent
channel power f«
meter

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 1 256 Hz signal at a level 20 dB greater than that required to
produce the standard test moduiation factor.

Measure the mean power produced by the modulation, hum and noise of the fransmitter 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.

COr: When the measured level does not comply with the specification:

43

TRANSNET



Transnet Request for Quotation No CRAC-EFQ-18829 1RANSNEF

RFQ for the Supply and Delivery of Handheld Conventional Radio Equipment for TFR Isando / Germiston
Yards

BBD8635 Version 8.1

The adjacent channel power not to exceed a level of — 37 dBm irrespective of the carrier
power level.

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

Directional \\

coupler
Transmitter RF power Spectrum
under test attenuato analizer
RF signal
soiulrce
2.3.6.1 Set the unmodulated signal leve he RF signal source to give a2 level, measured at the

transmitter output terminal, 30
2362 With the transmitter transrgit

output carrier level.

unmodulated carrier, vary the frequency of the RF signal
g, above and below the carrier frequency.

2363 Measure the levels o aiulation components.

2364 The Intermedulatiof attenu is expressed as the ratio of the catrier level to the level of the
ct {third order) observed.

e result.

I
_J RF power Directional | RF power i
attenuator [** coupler *—1 attenuator |
oce = | |2 ]
TTH 00 j
Spectrum | atten- | termin- _Interferlng
analyser [* ‘I uator :— ation signal source
| I
| |
aN  eseesioe §
~

2366 The coupling between the transmitter under test and the 10 dB RF power attenuator must be as
short as possible to minimize mismatching.

2367 The directional coupler must have an insertion loss of < 1 dB, directivity of > 20 dB and
sufficient bandwidth.

2368 The transmitter under test and the interfering signal source must have sufficient physical
separation to prevent the measurement being influenced by direct radiation.

2369  The RF signal level from the interfering signal source must have the same level as that of the
fransmitter. 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.

2.3.6.10 The transmitter under test shall be unmodulated.

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

2.3.6.12 The interfering signal source must be unmodulated and the frequency must be varied between
50 ikHz to 100 kHz above and below the frequency of the transmitter under test.
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2.3.6.13 Measurs 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)
ohserved, 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 squipment as shown below.
AF signal Transmitter
generator : under test

analyser
demodulator

2371 Ensure that the maximum d& is set correctly and according to the manufacturer's

procedura.
Budio gnal to the microphone input of the transmitter at a level
pdardgest modulation factor.

2.3.7.2  Apply electrically a 1 kHz
sufficient to produce

{(When an electrica
signal.)

2373 Set the audio
2374 Note the |
2375

r of the modulation analyser to Low Pass cut-off 16 kHz or 20 kHz.
e audio test signal {reference).
y 0.3 kHz to 2.55 kHz:

ease the audic test signal with 20 dB. Ensure that the measured deviation
equals the maximum system deviation.

Without changing the audio input signal level vary the meodulating frequency
between 300 Hz and 2.55 kHz.

Record the largest positive or negative peak deviation obtained, as the modulation
limit.
.6 ¢ Modulating frequency 2.565 kHz to 6.0 kHz:

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

23.76.2 Without changing the audio input signal level vary the modulating frequency

\\ between 2.55 kHz and 6.0 kHz.

2.3.7.63  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 medulating frequencies between 2.55 kHz
and 6.0 kHz must not exceed that of the deviation produced by the
modulating frequency 2.55 kHz.

2377 Modulating frequency 8.0 kHz to 12.5 kHz:
23.7.71  Obtain the standard test modulation factor (referance).

23.772  Without changing the audic input signal level vary the modulating frequency
between 6.0 kHz and 12.5 kHz.

2.3.7.73 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 audic signal is
connected electrically.

It must be ensured that the acoustical audio source has a flat response
throughout the bandwidth.
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TRANSMITTER MODULATION LIMITING

FRECUENCY DEVIATION (N ki
&

N
\

N\

N

a1
o T T T T
ad3 1 2 285 3 a s B 7

MODULATINGIEREQUENCY IN kz

1} 10 1

12 125 13

2.3.8 CTCSS deviation

2.3.91

Transmitter
under test

Connect the equipment as shq

attenuator

Modulation
analyser
demodulator

oct Y CTCSS frequency and activate the function.

he audio filter of the modulation analyser to Low Pass cut-off 15 kHz or 20 kHz.
In the absence of an audio input signal (modulating signal) transmit a catrier.
easure and record the deviation of the sub-audible tone.

Connect the equipment as shown below.

AF signal
generator

AF distortion
meter

Standard measurement

239149

demodulator

Transmitter RF power

under test attenuator

Audio filter Modulation
0.3-34kHz |} analyser

Apply electrically a 1kHz audio test sighal to the microphone input of the

transmitter at a level sufficient to produce the standard test modulation factor.

23912
23913

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

2.3.9.1.5 Record the distortion obtained.

Note: Care must be taken not to generate hum when the audio signal iz connected

electrically.
2392 600 Q balanced line input \
Where a 600 Q balanced line is provided, the THD must be meas§red on this line.
2.3.9.241 Load the line with a 600 € resistive load or equi impadance, provided by the

test instrument.
239822 Injecta 1kHz audio test signal into the lin Wf —10 dBm.

2.3.923 Ensure that the transmitting signa mply with the standard test
modulation factor.

23924 Measure and record the THD.

2.3.10 Audio frequency response
Connect the equipment as shown belo

AF signal RF power
generator i attenuator
Modulation
» “etoa | @nalyser
A B demodulator
2.3.10.1 rement
Apply electrically a 1kHz audio test signal to the microphone input of the
transmitter at a level sufficient to obtain 20 % of the maximum system deviation.
Select the low pass filter (cut-off 20 kHz) at the modulation analyser.
Vary the modulating frequency (audio signal) from 300 Hz to 3 kHz.
2.3.10.1.4 Adjust the modulating frequency level {audio signal) to maintain the modulation
factor constant.
2.3.10.1.5 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.

2.3.10.1.8 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 audic output fevel 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 & balanced line input

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

2.3.10.2.1 Load the line with a 600 (2 resistive ioad or equivalent impedance, provided by the
test instrument.

2.3.10.2.2 Injecta 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.

47



Transnet Request for Quotation No CRAC-EFQ-18829 1RANSNET

RFQ for the Supply and Delivery of Handheld Conventional Radio Equipment for TFR Isando / Germiston
Yards

BBD8635 Version 8.1
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

t0 2.3.10.1.9)
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2.3.11 Angle modulation hum and noise ratio
Connect the equipment as shown below.

AF signal Transmitter RF power
generator

under test attenuator

AF level meter Audio filter
| 0.3 -3.4kHz

2.3.11.1  Apply electrically a 1 kHz audio test signal to the

2.3.11.2 Record the audio output level from the mod
2.3.11.3 Remove the modulation from the transgitter.
2.3.114 Again record the audio output level frorfi the modulation analyser demodulator.

2.3.11.5 Calcuiate the angle modulation
two measurements in dB.

Note: (Care must be
electrically.

Short circuj N put connections of the radio transmitter when the audio signal
is remove

i RF power ' Modulation
"""""" ®i  attenuator [ analyser
_________________ J demodulator

the absence of an audio input signal (modulating signal) measure the modulation factor.

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

3 2.
1

2.3.13 Extreme transmitter loads

\\ Connect the equipment as shown below
Transmitter L N Open circuit :
under test -“-l ! i
Antenna u Short circult

|
]

. 1
Terminal | == i
|

)

i

RF power
meter

2.3.13.1 Measure the carrier power in the absence of modulation.

2.3.13.2 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.

2.3.13.4 Calculate the variation of the carrier power in dB with reference to clause 2.3.13.1.

\!

BBD8635 Version 8.1

24 High Site Equipment

241 Radio Base Station Response Time
Connect the equipment as shown below.,

RF signal RF switc _| RFattenuator |
generator
Trigger
input
i Storage
.| oscilloscope
Channel
___________________ Pyt e
BS transmitter BS receiver :
under test under test *J‘I’”

T S T v A ot o o o o e s o e o i

2411

ndard RF test signal to the receiver under test.
et ne the usable sensitivity as described in clause 2.2.3.
just the squelch to open at a RF signal level of — 115 dBm, measured at the antenna
minal.
Set the RF signal level 12 dB above the usable sensitivity level.
Set the storage oscilloscope to single sweep operation.

Enable the RF swiich and measure the fime required for the unmadulated transmit carrier
voltage level to reach a value 6 dB (50 %) below the steady state level.

Repeat the measurement three times and take the average of the three measurements as the
repeater attack time.

50



Transnet Request for Quotation No CRAC-EFQ-18829 TRANSNET

_\-\;:gr

RFQ for the Supply and Delivery of Handheld Conventional Radio Equipment for TFR Isando / Germiston
Yards

BBD8635 Version 8.1

242 Talk Through Signal
2421 Audio levels

Cannect the equipment as shown below.

Base station
RF signal receiver under | Line Br*ching
generator test

Base station
transmitter
under test

Link receiver
under test

Link t itter

AF level meter

the RF signal generator to produce the standard RF test signal.

nect the audio lines to the units as it would be connected when in operation.
his is to ensure that the lines are correctly loaded.

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

24214  Measure the audio level from the source (Rx) first. Adjust the level if necessary.
4.2.1.5  Measure all the outgoing lines from the LBU and adjust the levels if necessary.

24216  Use the method described in clauses 2.4.2.1.1 to 2.4.2.1.4 to measure and adjust
the audio fevel from the link receiver.

\\ 2.42.17  Measure the audio level from the microwave and adjust if necessary.

Note: The same measuring method is used on the Trunked radic equipment.
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2422  Audio Frequency Response
Connect the equipment as shown below.

RF signal Base receiver Base transmitter
generator i under test under test
AF ievel meter | Modulation
analyser
demodulator

[ R

24221 Ensure that all the audic level s&§

24222  Adjustthe RF signal geneffator to P

24223  Selectthe low pass fi

2.4.22.4  While keeping the, factor constant vary the modulating frequency over

24225 Record the
range in dB

24228 Branc to

[@rerice to the corresponding level at 1 kHz.
adio and other links must also be measured.

REPEATER TALK THROUGH SIGNAL
AUDIO FREQUENCY RESPONCE
With De-emphasis and Pre-emphasis

TRANSMITTER PE-MODULATED
EN
e

108 300 =00 1000 2000 3000 10060
RECEIVER MODULATING FREQUENCY [Hz|
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REPEATER TALK THROUGH SIGNAL

B i R S |

TRANSMTTER DE-MODULATED AUDID LEVEL [dB]

@ 1000 2000 3000 10000

EPFCIVER MODULATING FREQUENCY [Hz]

2423 Modulation factor linQari

win below.
Base receiver Base transmitter
under test under test

Mociulation RF power
analyser attenuator

24231 Ensure that the transmitter modulation limiting {deviation} has been set correctly
(see clause 2.3.7).

24232  Ensure that all the audic levels have been set correctly (see clause 2.4.2.1).
24233  Apply a standard RF test signal from the RF signal generator to the receiver.

24234  Vary the modulation of the RF input signal between 0.5 kHz and 2.5 kHz and
measure the transmitter deviation.

24235 Branches to the link radio and other links must also be measured.

53



Transnet Request for Quotation No CRAC-EFQ-18829

TRANSNET

RFQ for the Supply and Delivery of Handheld Conventional Radio Equipment for TFR Isando / Germiston
Yards

2424

q AF THD meter ~

25

BBD8635 Version 8.1

REPEATER TALK THROUGH SIGNAL
MODULATION FACTOR LINEARITY

N

TRANSMITTER SEVIATION (kHg]
-
in

05

Audio frequenc

| 15 2 25 3
ECEIVER MODULATIOM [KHz]

Base receiver Base transmitter
under test under test

"-"j——L—" ey RF power
Radio test set | attenuator
Audio filter Modulation
0.3 - 3.4kHz analyser
demodulator

24241 Ensure that all the audio levels are set correctly.

24242  Apply a standard RF test signal to the receiver under test.
24243 Record the audio total harmonic distortion from the transmitter.
24244 Branches to the link radio and other links must also be measured.
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243 Fiiters
2.4.3.1 Dupiexer

| r
Tes
% 500 load L‘J est r::eiver
/ Spectrum analyser

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\&a facility with the proper
equipment and competency. Do not attempt the tune the unit.

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

24311 Calibration
24.31.1.4 Connect the RF signal generator with Wnnecﬁng cables tc the test

Feceiver or spectrum analyser.
24.31.1.2 Tune the RF signal generator ang

band receiving/transmitting freq %

iver/spactrum analyser to the in-
easured.

rator as required:

24.3.1.1.3 Setthe output level of the RF sid

e.g. Low-level : <-6@dBm
High-level : 0 dB
24.31.14 Record the differe en the applied and measured signal level. The
difference must b ed iMthe calculations.
Note: This mpensates for differences and the connecting cable josses.
24312 1033 ﬁ
-

ent as shown below.

Duplexer
under test

TX Ant Rx

RF signal
generator

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

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

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

24.3.1.2.4 The insertion loss must comply throughout the operating band.
At the high site this measurement can be made in the following way:
24.3.1.2.5 Connectthe RF signal generator directly to the receiver.
2.4.3.1.2.6 Adjustthe RF signal generator to produce a standard RF test signal.
24.31.2.7 Decrease the RF signal level till the squelch closes.
24.3.1.2.8 Increase the RF signal level slowly and note the level when the squelch open.
24.31.29 Connectthe RF signal generator to the receiver via the duplexer (Ant port).
2431.2.10 Repeat the procedure from clause 2.4.3.1.2.6t0 2.4.3.1.2.8.
24.31211 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 betveen the receiver and duplexer can be ignored.
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24313 |[nsertion loss - TX
Connect the equipment as shown below.

buplexer
under test

Tx Ant RX

S : \!
’ RF signai f 500 load
generator
. Test rece|V
4 - l"\

2.4.3.1.3.1 Tune the RF signal genergter a
band transmitting frequencijito be me

2.4.3.1.3.2 Inject the signal at th
antenna port.

Bst receiver/spectrum analyser to the in-
asured.

itting port (high level) and measure the level at the

243.1.3.3 Caiculate the inse oss by determining the difference between the injected
signal level a ured level in dB.

2.4.31.3.4 The inserij t comply throughout the operating band.
At the Hibh site easurement can be made in the following way:

2.4.3.1.3.5 ConnecRg termjated wattmeter directly to the transmitter.

2431386 sure -madulated carrier power from the transmitter.

243137 ct the same terminated wattmeter to the transmitter via the duplexer

a port).

sure the un-modulated carrier power from the transmitter.

Calculate the insertion loss by determining the difference between the two
measured power levels in dB.

Note: When the result is within specification, the insertion loss through the

coaxial cable betwsen the transmitter and duplexer can be ignhored.
2.4.3.1.4  Isolation between the transmitting and receiving paths

% Connect the equipment as shown below.

Duplexer

-, under test
~ Tx Ant Rx

L] I
- Test receiver
RF signal I Lr or

generator Spectrum analyser

500 ioad

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

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

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

2.4.3.1.4.4 The isolation must comply throughout the operating band.
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24315 |mpedance matching
Connect the equipment as shown below.

RF signal | RF Amplifier Through Line

generator T A Wattmeter
e

; Radio i | uplexer
! transmitter Ir" under test

' st Ant Rx

\% L

|

‘ 500 load ‘ 502 load
24.3.15.1 Tune the RF signal ator to the in-band ftransmitling frequency to be

measured.

243152 Measure the Vg nding Wave Ratio (VSWR) with a through line wattmeter.

243153 Ifthe wattm S indicate the VSWR, note the forward and reflected power
and calcyjg PVR.
{(1+VP: Bd/Power forward) / {1-VPower reflected/Power forward)
24.3154 e impWaee matching must comply throughout the operatmg band.
243155 the same method to measure the impedance at the receiver and antenna

als.

2432
L Insertion loss - Rx

The insertion loss can be measured as explained in clause 2.4.3.1.2.
Fifty-ohm loads must be connected to all open transmitting and receiving ports.

The injected signal level at the antenna port must be low (< - 80 dBm) o prevent
the RF ampilifier in the receiving path being saturated.

24.3.2.1.4 All the receiving ports must be measured.
24.3.2.1.5 The inserticn loss must comply throughout the cperating band.

- 24322 |Insertion loss - TX
« 24.3.2.2.1 The insertion loss can be measured as explained in clause 2.4.3.1.3.

2.4.3.2.2.2 Fifty-ohm loads must be connected to all open transmitting and receiving poris.
24.3.22.3 Ali the transmitting ports must be measured.

24.3.2.24 The inserticn loss must comply throughout the operating band.

24323  Isolation between the transmitting and receiving paths

24.3.23.1 The isolation between the transmitting and receiving paths can be measured as
explained in clause 2.4.3.1 4.

2.4.3.2.3.2 Fifty-ohm loads must be connected to all open transmitting and receiving ports.
2.4.3.2.3.3 All the ports must be measured.
2.4.3.2.3.4 The isolation must comply throughout the operating band.

57



Transnet Request for Quotation No CRAC-EFQ-18829 TRANSNET

v
RFQ for the Supply and Delivery of Handheld Conventional Radio Equipment for TFR Isando / Germiston

Yards

BBD8635 Version 8.1

24324 Isolation between the transmitting ports
Connect the equipment as shown below

Comblner under test

Tx ports Rx ports
I |
RF signal
generator
Test receiver 500
or loads
Spectru

24.324.1 Tune the RF signal gendRator and the test receiver/spectrum analyser to the in-
band transmitting fre to be measured.

24.3.24.2 Fifty-ohm loads corgcted to the antenna- and ali open transmitting and
receiving ports.

2.4.3.2.4.3 Inject the first transmitting port (high level) aind measure the level at
the other 0 ports.

243244 Repe step 4.3 when injecting the signal at ports 2 to 4.

2.4.324.5 Calcfgte thepsolation by determining the difference between the injected signal
vel a easured level in dB.

isolation must comply throughout the operating band.

dance matchin
e impedance matching can be determined as explained in clause 2.4.3.1.5.
Fifty-ochm loads must be connected to all open transmitting and receiving ports.
Ali the transmitting ports must be measured.

Note: Do not use this method to determine the impedance matching 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.

2. Coaxial Cable
441 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 i Wattmeter
— — : —
o 1
I Radio s
I transmitter ;"

Coaxlal cable under test
D0 oad e T  E—

24411 Tune the RF signal generator to the in-band transmitting frequency.
2.4.4.1.2 Measure the Voltage Standing Wave Ratio (VSWR) with a through line wattmeter.

2.4.413  If the wattmeter does not indicate the VSWR, note the forward and reflected power
and calculate the VEWR (see clause 2.4.3.1.5.3).
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24414  Tune the RF signal generator to the in-band receiving frequency.
24415 Measure the Voltage Standing Wave Ratio as ahove.
24416  The impedance matching must comply throughout the operating band.
24417  Record the worst case as the impedance matching.

2442 Insertion loss
Connect the equipment as shown below.

RF signal | RF Amplifier Radic i
generator transmitter i
Terminated — r tESt _______ Te..
Wattmeter (2) X
L
Terminated
Wattmeter (1)

24421 Tunethej erator to the in-band transmitting frequency.
24422 Measurfl the po™ at the near end of the coaxial cable using the terminated

24423 MeRgure the power at the far end of the coaxial cable using the same terminated
ter (2).

cUNte the insertion loss by determining the difference between the power levels
ured in dB.

ne the RF signal generator to the in-band receiving frequency.
Repeat the measurements as above.
The insertion loss must comply throughout the operating band.

4428  Record the highest loss measured, as the insertion ioss.

o Anteana
5.1 Impedance matching
\\ The hest method to measure the impedance of the antenna is fo 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 j T transmitter
Antenna Through Line Coaxial cable J
—
under test Wattmeter

24511 The impedance matching of the coaxial cable (clause 2.4.4.1) must be measured
first.

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

24514  |f the wattmeter does not indicate the VEWR, note the forward and refiected power
and calculate the VEWR (see clause 2.4.3.1.5.3).

24.5.1.5  Tune the RF signal generator to the in-band receiving frequency.
24516  Measure the Voltage Standing Wave Ratio as above.
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24517 The impedance matching must comply throughout the operating band. o
24518 Record the worst case as the impedance matching.

2452  EHeclive Radiated Power (ERP)

2.4.52.1 The effective radiated power is calculated as follows:
The RF power measured into a 50 Q load that rep)]4ges the antenna, times the

gain of the antenna with reference to a Dipole ante Bd).
24522  The following calcuiation could also be used:
Antenna gain {dBd} - Duplexer/combiner inse (dB) - Coaxial cable
nsmitte )

insertion loss (dB) + Transmitting power at jra Bm). Convert the result to
Watts (0.001 x Antilog(dB/10}). V

2486 Recelver Desensitisation (Desensing)
Connect the equipment as shown below.

500 RF- O
Antenna couplerq | ¥ .| Receiver
system under test
RF signal
generator
N '
SINAD meter dio filter ‘ _ AF output
.3 - 3.4 kHz ] load
& Power
meter
2484 e ing power of all the transmitters must be set corectly.

2462 WTh rtion foss of the RF-coupler must be < 1 dB.

djusSt the RF signal generator to produce the standard test signal and apply it to the receiver
the RF-coupler.

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

2468  Note the RF signal level.

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

247 Audio Line Branching Unit {(LBU}
2471 impedance matching
Connect the equipment as shown below.

Transmission Input LBU
line tester cramal under test

24711 Switch the power of the LBU on.

24712 Measure the return loss of the input transformer to determine the impedance
matching.
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24713 Repeat the measurement to determine the impedance matching of the other input
and output terminals.

2472 Audio levels
Connect the equipment as shown below.

Audio signal L LBU Output \Low pass filter
generator chan1| under test Chan 1 Cut-off 20 kHz

AF level
meter

audio level meter are set to the correct

24724 Ensure that the audio signal
impedance.

24722 Route all the input ternfnais to 3
tests that follow.

24723 Applya1kHzsi ta | of — 10 dBm into channel 1 of the LBU.

24724  Measure the sig el at the output terminals of the LBU.

s to obtain — 10 dBm i necessary.

direments with the audio signal applied to the other input

e output terminals. This is required for the

2473

Input LBU Output | | ow pass filter
chan 1| under test Chan 1 Cut-off 20 kHz

!

A AF level
meter

2.4.7.31 Ensure that all the audio levels are set correctly.
24.7.3.2 Apply a 1 kHz signal at a level of — 10 dBm into channel 1 of the LBU.
24733  Measure the signal level at the output terminal of channel 1.

24734  While keeping the audio signal level constant vary the frequency from 300 Hz to
3 kHz.

24735 Record the variation of the audio output level in dB with reference to the
corresponding level at 1 kHz.

2.473.6 Repeat the measurements with the audio signal applied to the other input
terminals.
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AUDIO FREQUENCY RESPONSE OF LINE BRANCHING UNIT

ca

ce

02

[ .

)

02

04

a6

744
24742

24743

24744
24745
24748

3000 10000

Low pass filter

1000 2000

QUENCY [Hz]
LBU Outpul
under test Chan 1

Ensure that all the audic levels are set correctly.

Cut-off 20 kHz

l

AF THD
meter

Route all the input terminals to all the output terminals.

Ensure that the audio signal generator and THD meter are set to the correct

impedance.

Apply a 1 kHz signal &t a level of — 10 dBm into channel 1 of the LBU.
Record the audie total harmonic distortion obtained at the output terminals.
Repeat the measurements with the audio signal applied to the other input

terminals.

Audio signal to hum and noise ratio

Connect the equipment as shown below.

Ensure that all the audio levels are set correctly.

LBU
under test

Output Low pass filter
Chan 1 CCITT
- AF lavel
meter

Route all the input terminals to all the output terminals.

Audio signal nput

generator Chan 1
24751
24752
24753

Apply a 1 kHz signal at a level of — 10 dBm into channel 1 of the LBU,
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24754  Short-circuit all the other input terminals.
24755  Measure the signal level at the output terminals of the LBU.

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

24757  Measure the signal level at the output terminals of the sBU.

24758  Calculate the ratio in dB between the audic cutput | obtained with and without
the applied audio signal, as the signal to hum and foide ratio.

24759 Repeat the measurements with the audic applied to the other input
terminals.

2.475.10 Record the lowest ratio as the result. EV

2478 Channel cross talk
Connect the equipment as shown below.

Audio
Augdio signal Input | kit .| Frequency
generator Chan 1 Chan 1 Load
LBU
uiNler test

Output | | ow pass filter
2 Chan 2 Cut-off 20 kHz

AF level

meter

te all the channels to operate separately e.g. Channel 1 input terminal to
hannel 1 ouiput terminal; channel 2 input terminal to channel 2 output terminal;
etc.

Ensure that all the level settings are correct for each channel.
Inject a 1 kHz signal at a levei of — 10 dBm into channel 1 of the LBU.
Short-circuit all the other input terminals.

24765  Caiculate the ratio in dB between the audio input signal level and that measured at

-~ the other output terminals, except that of channel 1.
S 24.76.6 Repeat the measurements with the audio signal injected into the other input
terminals.

24.76.7 Record the worst case as the result.
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2477 Common-mode rejection ratio
Connect the equipment as shown below.

- | Input Qutput
Impedance i j LBU Impedance
matching ‘ Chan1| yndertest | Chanl (\:z‘) matching
load load

Rl JS I K

R||R p—
Audio signal |7] V
generator
i
=+
@ Voltmeter =1Im ce/2
24.7.7.1  Adjust the amplifie@@ U to unity gain.
If the gain capgg Fdjusted, measure the input and output voltage levels and
caiculate th
24772 Setthe i lenerator frequency to 1 kHz and set the cutput impedance to

HIGH.
24773 Increa®y the sinal output level of the audio generator till the level measured on

tige outp TN f the LBU, also increases.
24.7.74 g RNord the input and output signal voltage levels.
24.7. | BU is set for unity gain, calculate the rafio in dB between the audio input
ignal level and that measured on the output line of the LBU.

If the LBU has a gain, calculate the ratio by dividing the input voltage level by the

&
output voltage fevel.
% Multiply the caiculated ratio with the gain of the LBU under tests and express the

ratio in dB.
e.g. Input voltage/Output voltage = R:1

R x Gain=T:1
dB = 20Logso(T/1)
24.77.7 Repeat the measuremeant on the other channels.
\\ 24778 Record the worst case as the result.
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2478  E& M-signalling
Connect the equipment as shown below.
Power |+ E-signal LBU it signal )| Power
supply under test supply
unit |- Chan 1 i

&

@ Ammeter

24781  Route the E-signal of channel 1 to activat Mal of all the channels.

24782 The value of the load resistor R, mu to permit & current flow of 8 mA to
10 mA.

24783  Apply a DC voltage at the appro @ el to the M signal terminal.

2.47.84  Apply a DC voltage at thegapprofigig#evel to the E signal terminal and measure
the current.

2.4.7.85 Measure the cumentfig the M-signal terminals.

24788  Reverse the voltag @ rity a®he E & M-signal terminals and repeat the test.

24787 Repeat the abgmteNg with other routing combinations.

2.4.7.8.8 Measure the e Yetween the E & M-signal terminals and the LBU earth.
The resi pe infinity

248113

24812
248121

248122

Power . Variable

supply _® O power

under load
test

1
vavlr

Voltmeter @ 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 extreme 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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24.82  Efficiency
Connect the equipment as shown below.

Power Variable
variac [—® i supply | — @ power
AC 9 @ load

- under
test

@ Voltmeter @ Ammeter *

24.821  Adjust the Variac to obtain the nomina Vge to the power supply/battery
charger.

24.8.22  Vary the power load to obtain 4
while recording the input and

24823  Calculate the efficiency i

Efficiency = (Power cuf§Power MTX 100 %
24824  Repeat the test with cified minimum and then the maximum input voltage to
the power supply,
24.825 Record the wors as the result.

2.4.8.3 Qutput voltage ripple

Connect the equipyffent &

h below.

Power Variable )

A N
;C_' \/aNac supply @ O-, power Oscillos
under load cope
% test l
x Voltmeter @ Ammeter

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

charger.
& 24832 Vary the power load o obtain a current drain from 0 ampere to maximum current
&~
S

while recording the output voitage ripple with the oscilloscope.
2.4.8.3.3 The measurement shall be made under the extreme test conditions as well.
24834 Record the worst case as the result.

Note: Some battery chargers apply high instantaneous pulses of short duration.
In a2 Lead-acid battery, this breaks down lead-suiphate crystals, thus
extending the battery service life.

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

Power
— »| supply (A) Variable
AC___| Varac under pad power
test \\oad

A
Antenna st receiver
or spectrum
analyzer

@ Ammeter

24841 This test has to be performed ins aday cage (RF shielding).

24.8.42  All the instrumentis and eldgtrical equipment inside the cage not used for the test
have to be switched of vent interference with the frequencies to be scanned.
Ideally, all the equ t eMept the power supply under test and the antenna
should be on the © of the cage.

to be placed 1 m from the power supply/battery charger.

2485

Receiver | AF output load
& Power meter

N Audio filter
| 0.3 - 3.4 kHz

|

SINAD meter

under test

Battery

24851 Use a battery to power the receiver.
24852  Adjust the RF signal generator to produce a standard RF test signal.
24853  Adjust the volume control of the radio to give SOP.

24854 Reduce and record the RF signal input level at which 12 dB SINAD ratio is
obtained.

24.885  Replace the battery with the power supply under test.
24.85.6  The length of the power leads to the radic must be 1.0 m.
24857  Place the power supply as far as possible from the radic.

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

24.859 Record the difference in dB between the recorded RF signal levels as the receiver
desensing.
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.5 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  Qn instrument
Connect the radio under test to the trunk enabled instrument. \

1.5.14 Registration
Switch the radio on and ensure that it register on the instru

registered indication and the instrument will display the radi

nt. The radio will display a
ing number.

15.1.2 Make a call with the same prefix number (e.g. 2052001248 to 2052091204).
The instrument will display the called radio’s prefix andQgeReriveg identification number.
1.51.3 Make a call with the interprefix number (e.g. interl 07203 to 2142001301).

The instrument will display the called radio's prefi the S@rived identification number.
15.14 Short form dialling {e.g. 204)
Repeat 1.5.1.2 using the short form dialling.

1515 PSTN call (e.g. 0117748227)
The dialled number must be presid itB 0 (e.g. 00117748227). The instrument will display the
called number.

1.5.16 Call the radio under test

Make a call to the radio fro iNYgEument.

1517 Handoff
Change the control chfin instrument and ensure that the radio re-register on the new
channel.

1.6.2 On trunk system

Two trunk radiog an

PSTN telephone must be available and dedicated to the tests.
programmed with the same prefix number as the radio under test and the
second ra rprefix number.

io under test on and ensure that it register on the trunk system.
display a registered indication.

1.6.2.2 ca ]
re that all the trunk radios are registered on the same local site.

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

1.5.22.2  Call a radio with an interprefix number
o~ Call the radio having the interprefix number. Have a conversation with the second
S party.
1.5.22.3  Short form dialling
Repeat 1.5.2.2.1 using the short form dialling. Have a conversation with the
second party.
15224  Call the radio under test
Make a call to the radio under test from the other radios.

1.56.2.3 intersite calil

Move the radio under test to a distant site.
Ensure that the radic is registered on that site.

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

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

1.5.23.3  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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15234 PSTNcall
Call the PSTN telephone. Have a conversation with the second party.

15235 Call the radio under test
Call the radio under test from the other radios. Have a conversation with the
second party.

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

Note: Call failures must be confirmed through different trunk sit§s.

2.6 Acoustical Measurements
2.6.1 Receiver loudspeaker sound pressure level V

Connect the equipment as shown below.

Sound Pressure

Level meter V G N~ Receiver
under test

2.6.1.1 Adjust the RF signaigenergibr to produce a standard RF test signai.

2612 Increase the ulation 1o 2.5 kHz (maximum system modulation).

28.13 Adjust the control of the radio to obtain MUOP.

2614 Place, ressure Level (SPL) meter at a distance of 300 mm in front of the radio

26.15 the SPL in dB(A).

und wave reflections should be kept to a minimum by measuring in an open area.

mitter modulation (deviation)

AF Transmitter RF power
source :ﬂ/z’” under test . a attenuator
a, A
& g o
i Radio test set | | Modulation
i r' analyser

2621 Ensure that the transmitter modulation limiting has been set comectly (see clauses 2.3.7}.

2622  Generate a 1kHz tone with the AF source at a level of 80 dB(A), measured at the radio
microphone.

2.6.2.3 Transmit and record the measured deviation.

Note: Sound wave reflections should be kept to a minimum by measuring in an open area.
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RELEVANT DOCUMENTATION
_AEPLICABLE
DOCUMENTNO. | DESCRIPTION LOCATION
SANS 300086- Electromagnetic compatibility and Radic Spectrum | External
1:2005 Matters (ERM); Land Mobile Service; Radio
equipment with an internal or external RF connector
intended primarily for analogue speech Part m
Technical characteristics and  methods ‘
measurement.
RELEVANT
DOCUMENT NO. DESCRIP LOCATION
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SCHEDULE OF REQUIREMENTS
FOR THE SUPPLY OF RADIO EQUIPMENT

RAIL NETWORK TELECOMS

SCHEDULE OF REQUIREMENTS FOR THE SUPPLY OF
HANDHELD CONVENTIONAL RADIO EQY®MENT FOR

ISANDO/GERMISTON YARD
APPENDIX A: SCHEDULE OF COMPLIANCE FOR THE ABOVE;

e Tenders are invited in respect of the following Schedule of 3

&)

s Alternate offers must be indicated on separate dofuments®

ents.

s Tenderers must indicate compliance with each item and i ake and madel being offered.

COMPLY

ITEM DESCRIPTION
YESINO | maKE & MODEL COMMENT

1 |HANDHELD REQUIR

UHF, (400 — 470 MHz , Handheld
conventional radio, gqwith imum of 16
conventional 12.5 k

1.1

ave flexible whip antenna for item 1.1,
e 455 1o 467 MHz band.

apacity Battery to fit item 1.1,

Six bay rapid rate Charger for item 1.1 Provision
must be made for a standard 3 pin 15 amp mains

plug.
Leather cairy bag for item 1 with shoulder strap.

16 Programming software, Leads, Adaptors and
: technical manuals on CD.
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SCHEDULE OF REQUIREMENTS
FOR THE SUPPLY OF RADIO EQUIFMENT

APPENDIX B & C: BILL OF QUANTITIES AND COST SCHEDULE

Indicate the cost per unit for the quantities indicated in the respective columns.

= \
i DESCRIPTION QTyY UNIT PRICE TOTAL
2 |HANDHELD REQUIREMENTS
UHF, (400 — 470 MHz band) 1P54, Handheld
conventional radio, with a minimum of 16
conventional 12.5 kHz channels. (Can specify
alternative number of channels).
& Excluding — Antenna, Battery and Char 120
22 120
23 240
Six bay rapid rate (fgarger em 2.1 Provision
24 | must be made ft ndard 3 pin 15 amp mains 16
plug.
2.5 | Leather item 1 with shouider strap. 0
Pro: are, Leads & Adaptors,
28 | teqhidum 3

&
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SCHEDULE OF REQUIREMENTS
FORTHE SUPPLY OF RADIO EQUIPMENT

APPENDIX D: DELIVERY PERIOD
Indicate the delivery period, in weeks, for the quantities as indicated in the bill of quantities above:
TE

DESCRIPTION QTY | DELIVERY COMMENT

ITEM

3 |HANDHELD REQUIREMENTS

UHF, (400 — 470 MHz band) IP54, Handheld| 1
conventional radio, with a minimum of 16
conventional 125 kHz channels. (Can specify
alternative number of channels).

S Excluding — Antenna, Battery and Charger,

Must comply with attached Specj
BBD8635 version 8.1 dated 27 June
BBG 1946 version 3 dated 25 Maygi

Quarter wave flexible whip antenn

d, o) 120

32| cover the 455 to 467 MHz ba
3.3 | High capacity Battery to fit iteRg 3.1, 240
er for item 3.1 Provision -
3.4 | must be made for rd 3 pin 15 amp mains 16
plug.

3.5 |Leather¢ 1 with shoulder strap.
36 Progr: i are, lLeads & Adaptors,

“SgELIVERY SCHEDULE
lieggequipment must be delivered to the following location.

ET FREIGHT RAIL
io Workshop Jhb
o~ 3™ Floor
«, Neotel Building
Park Station
Rissik Strest
Jhb

Box to be labelled: Radios for Isando/Germiston Yards

CONTACT: Prior to delivery
Deon Potgieter

011773 4801

083 279 9001

TECHNICAL QUERIES
Devon Govender

011 978 2160 (Office)
083 279 9294 (Cell)
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SECTION 2

EVALUATION CRITERIA AND RETURNABLE DOCUMENTS

11  Validity Period

Transnet desires a validity period of 90 [Ninety] Business Days from the cIosin{‘ate of this RFQ.
This RFQ is valid until 15 January 2016.

12 Disclosure of Prices Quoted

Respondents must indicate here whether Transnet may disc Vzd prices and conditions to
other Respondents:
ves| | no| |

13 Returnable Documents

Returnable Documents means all the d nts, Sections and Annexures, as listed in the tables

All Returnable Sections, as in e header and footer of the relevant pages, must be
signed, stamped and dat pondent.

a) Respondents are requi ubmit with their Quotations the mandatory Returnable Documents,
as detailed be

/] these Mandatory Returnable Documents at the Closing Date and
FQ will result in a Respondent’s disqualification. Respondents are
ged to ensure that all these Documents are returned with their Quotations.

nfirm submission of these mandatory Returnable Documents by so indicating [Yes or No}

e tables below:

aluation Criteria

Transnet will utilise the following criteria [not necessarily in this order] in choosing a Supplier/Service

Provider, if so required:
Phase 1: Administrative responsiveness - Completeness of response and returnable
Documents:-
e  Original valid Tax Clearance Certificate

e Valid and original, or a certified copy, of your entity’s B-BBEE Verification Certification

Substantive Responsiveness Test (Mandatory Documents):-

o ICASA Type Approval Certificate
e  ICASA Radio Dealer Certificate
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Phase 2: Pre-qualification (functionality)
e Clause by clause Compliance to specification BBG1946 & BBD8635 100%
¢ Pricing
Bidders must obtain minimum threshold of 100% on functionality in order for them
to go for Pricing and BEE Stage. Bidders who failed to obtain 100% on

Functionality will automatically be disqualified. \

Phase 3: COMMERCIAL (80/20 in respect of price and preference ¢gimed poMgs)

Pricing and price basis [firm] - whilst not the sole fa onsideration, competitive
pricing and overall level of unconditional discounts! wf ical

Submitted

Mandatory Ret ble D ts
andatory Returnable Doc§men [Ves or No]

SECTION 3 : Quotation Form/ Pricing

SECTION 4: Price Schedule

APPENDIX A Schedule of Compliance

APPENDIX B & C Bill of Quantities and§ost Schedule
APPENDIX D Delivery Period
APPENDIX E Delivery Schedul

ecification BBG1946 Version 3.00 Questionnaire 100%

Clause by Clause Com

tations the following essential Returnable Documents as detailed below.

h
ailure to provide all these Returnable Documents may result in a Respondent’s
\\ disqualification. Respondents are therefore urged to ensure that all these documents

are returned with their Quotations.

Submitted

Essential Returnable Doc ts
= qmen [Yes or No]

SECTION 5 : RFQ Declaration and Breach of Law Form

- Valid and original, or a certified copy, of your entity’s B-BBEE Verification Certification
as per the requirements stipulated in Annexure A: B-BBEE Claims Form

- Note: failure to provide these required documents at the closing date and time of the
RFQ will result in an automatic score of zero being allocated for preference

Original valid Tax Clearance Certificate [Consortia / Joint Ventures must submit a separate
Tax Clearance Certificate for each party]

L Only unconditional discounts will be taken into account during evaluation. A discount which has been offered
condiitionally will, despite not being taken into account for evaluation purposes, be implemented when payment is
effected.
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CONTINUED VALIDITY OF RETURNABLE DOCUMENTS
The successful Respondent will be required to ensure the validity of all returnable documents, including but not
limited to its Tax Clearance Certificate and valid B-BBEE Verification Certificate, for the duration of any contract
emanating from this RFQ. Should the Respondent be awarded the contract [the Agreement] and fail to
present Transnet with such renewals as and when they become due, Transnet shall be entitled, in addition to
any other rights and remedies that it may have in terms of the eventual Agrgfgent, to terminate such
Agreement forthwith without any liability and without prejudice to any claims ?

Transnet may have for

damages against the Respondent.
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SECTION 3

QUOTATION FORM
I/We

hereby offer to supply the goods/services at the prices quoted in the Price Scheduie below, in accordance

with the conditions related thereto. \\
I/We agree to be bound by those terms and conditions in:

o the Standard RFQ Terms and Conditions for the Supply of Good W to Transnet; and
h

e any other standard or special conditions mentioned and/or e is Request for Quotation.

I/We accept that unless Transnet should otherwise decid inform me/us, this Quotation [and, if
any, its covering letter and any subsequent ge of correspondence], together with Transnet’s
acceptance thereof shall constitute a bindin ct een Transnet and me/us.

I/We further agree that if, after I/we

to deliver the said goods/service/<gwi

e beel notified of the acceptance of my/our Quotation, I/we fail
delivery lead-time quoted, Transnet may, without prejudice

ave, cancel the order and recover from me/us any expenses

to any other legal remedy wgich it"a
incurred by Transnet in ¢ Quotations afresh and/or having to accept any less favourable offer.

\>
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Price Schedule

I/We quote as follows for the goods required, on a “delivered nominated destination” basis,

SCHEDULE OF QUANTITIES AND PRICIN \\

Item Description of Goods /Services
No

Unit Price Total Price
(ZAR) (ZAR)

1 UHF,(400-470 MHz band) IP54, Handh
Conventional Radio With a Minimum
Conventional 12.5 kHz channels (C cify

2 Each 120
3 Each 240
4 A rapid rate Charger for item 1 | Each 16
ovigion Must be made for a standard 3 pin
188mp mains plug
Programming software, Leads & Adaptors, | Each 3 I
\\ technical manuals

TOTAL PRICE (EXCL VAT) = R
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By signing this quotation form the Respondent is deemed to acknowledge that he/she has made
himself/herself thoroughly familiar, and agrees, with all the conditions governing this RFQ,
including those contained in any printed form stated to form part hereof, including but not limited
to the documents stated below and Transnet SOC Ltd will recognise no claim for relief based on an
allegation that the Respondent overlooked any such condition or failedgXoperly to take it into
account for the purpose of calculating tendered prices or otherwise:

1. Specifications and drawings included in this RFQ - if applicable; and

2. The following documents all of which are available on Transnet’s web§v request:

2.1. General Bid Conditions;
2.2. Standard RFQ Terms and Conditions for the Supply of @ Services to Transnet;
2.3. Supplier Integrity Pact;

2.4. Non-disclosure Agreement; and

2.5. Vendor Application Form and all suppg®®™g uments (first time vendors only)
Alternatively, for all existing ven ovide vendor number(s) here:

Transnet Operating Divjsion

nique Vendor Number Yes / No

Transnet Group
' TFR, etc.

In the Y@/Ngpco above, please confirm that all the information e.g. company address and contact

details etc. are still correct as at the time of allocation of the vendor number(s).

espondents are required to provide the updated information with their bid submission.

~
Nene on this day of 20

SIGNATURE OF WITNESSES ADDRESS OF WITNESSES

Name

2

Name

SIGNATURE OF RESPONDENT’S AUTHORISED REPRESENTATIVE: _
NAME:
DESIGNATION:
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SECTION 5

RFQ DECLARATION AND BREACH OF LAW FORM

NAME OF ENTITY: \
We do hereby certify that:

1. Transnet has supplied and we have received appropriateresponsé§yto any/all questions [as
applicable] which were submitted by ourselves for RFQ CINgiCjopgburposes;

2. we have received all information we deemed ne the completion of this Request for
Quotation [RFQ];

3. we have been provided with sufficient a o the existing Transnet facilities/sites and any and
all relevant information relevant to ~@ pply 8f the Goods as well as Transnet information and
Employees, and has had suf e in which to conduct and perform a thorough due

diligence of Transnet’s o d business requirements and assets used by Transnet.

Transnet will therefore Rt conpider or permit any pre- or post-contract verification or any

related adjustment W pricin@; service levels or any other provisions/conditions based on any

incorrect assump de by the Respondent in arriving at his Bid Price.

e we received additional information relating to the subject matter of this RFQ
urces, other than information formally received from the designated Transnet
nominated in the RFQ documents;

arg satisfied, insofar as our entity is concerned, that the processes and procedures adopted
ransnet in issuing this RFQ and the requirements requested from Bidders in responding to
this RFQ have been conducted in a fair and transparent manner; and

6. furthermore, we declare that a family, business and/or social relationship exists / does not
exist [delete as applicable] between an owner / member / director / partner / shareholder of
our entity and an employee or board member of the Transnet Group including any person who
may be involved in the evaluation and/or adjudication of this Bid.

7. In addition, we declare that an owner / member / director / partner / shareholder of our entity is
/ is not [delete as applicable] an employee or board member of the Transnet Group.

8. If such a relationship as indicated in paragraph 6 and/or 7 exists, the Respondent is to complete
the following section:

FULL NAME OF OWNER/MEMBER/DIRECTOR/
PARTNER/SHAREHOLDER: ADDRESS:
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Indicate nature of relationship with Transnet:

[Failure to furnish complete and accurate information in this regard will lead to the disqualification of a
response and may preclude a Respondent from doing future business with Transnet]

\!

9. We declare, to the extent that we are aware or become aware Bf any relationship between
ourselves and Transnet [other than any existing and appropriateQgusiness relationship with
Nco’n

Transnet] which could unfairly advantage our entity in th&fo ing adjudication process, we
shall notify Transnet immediately in writing of such ci S.

BREACH OF LAW O

10.We further hereby certify that J/we h ve not been [delete as applicable] found guilty
during the preceding 5 [five] year, seri®s breach of law, including but not limited to a
breach of the Competition A
body. The type of breach

offences or misdemear@urs,

98, by a court of law, tribunal or other administrative

apondent is required to disclose excludes relatively minor
. traffic offences. This includes the imposition of an
administrative fine o pena

Where found gui ch a serious breach, please disclose:

TE OF BREACH:

ermore, I/we acknowledge that Transnet SOC Ltd reserves the right to exclude any
Respondent from the bidding process, should that person or entity have been found guilty of a

\\ serious breach of law, tribunal or regulatory obligation.
SIGNED at on this day of 20
AS WITNESS:

duly authorised hereto

Name: Name:

Position: Position:

Signature: Signature:

Date: Registration No of Company/CC
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Place:

Registration Name of Company/CC
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