TRANSNED
TRANSNET FREIGHT RAIL - BELLVILLE

REQUEST FOR QUOTATIONS

freight roil

BOARD LIST NO. RFQ SAZ /1032 / 2015/11.06.2015

Transnet Freight Rail a Division of Transnet SOC Ltd. (Reg. No. 1990/000900/30), invites ail interested parties

to respond to a request for quotation {(RFQ) as indicated below:
All RFQ should be submitted on the appropriate RFQ forms in a sealed envelope. The ergMlope must indicate
the RFQ number and closing date and should be deposited in a tender box before 0 on the closing

date of the tender/s.
If delivered by hand, the RFQ submissions must be addressed to The Chairm Wt reight Rail

Acquisition Council, Ground Floor, Transhet Park, Robert Sobukwe Road, Bgllvi

ISSUE OF DOCUMENTS - RFQ documents will only be available fron anto Friday between 08h00 and

15h00 from Transnet Freight Rail, Supply Chain Services, Tender Ad dort, 6 floor, Transnet Park,

Robert Sobukwe Road, Bellville. No RFQ will be issued after 1§h00.
oth&

All RFQ's are issued against a controlled register and respQ

than those issued against the controlled
register will be disqualified.

RFQ can be viewed on the webslite http: “n@ trail-thr. net/Supplier/Pages/Tenders.aspx

PAYMENT — No payment required.

LAST DATE OF ISSUE - RFQ SAZ / 1032/28¢5  will be issued until Monday (29 June 2015 till 15H00)

For enquiries regarding collection f dgeum@ts, contact Johanna Kotze or Carol Swan, Telephone No. 021
940-3823 or 021 940 3846, re |

RFQ NUMBER AZ [ 1032/2015

SCOPE OF WOR PPLY AND DELIVER PORTABLE RADIOS TO SALDANHA

REQUIR&}T 2 TELECOMS DEPOT OREX BUILDING SALDANHA
BRIEFING DATE N/A

CLOSING DATE 30 JUNE 2015

CLOSING TIME 10:00

FOR ENQUIRIES | ERICA FRANCIS 021 940 3479 — SCS for tender queries
CONTACT:

Fransnet SOC Ltd. - An Authorised Financial Service Provider — FSP 18828,

Transnet Freight Rail urges Clients & Suppliers to report fraud/corruption at Transnet to
TIPOFFS ANONYMOUS: 0800 003 056

Compiled by: ASG




TRANSNEF

TFR, a division of

TRANSNET SOC LTD \
Registration Number 1990/000900/30

[hereinafter referred to as Transnet] V
REQUEST FOR QUOTATION [RFQ] @032/ 2015

SUPPLY AND DELIVER PORTAQLE S TO SALDANHA

FOR DELIVERY T% MS DEPOT OREX BUILDING SALDANHA

15 & 11.06.2015
Q G DATE: 30.06.2015
N,
S~

ING TIME: 10:00 am
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Section 1
NOTICE TO BIDDERS

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

METHOD: courier or hand defivered
CLOSING VENUE: SEE BELOW FOR CLOSING VENUE

Proposals must reach the Secretariat, Acquisition Council before the closing hour on the dat‘shown below, and
must be enclosed in a sealed envelope which must have inscribed on the outside.

RFQ No: SAZ[ 1032/ 2015

DESCRIPTION: SUPPLY AND DELIVER PORTABLE RADIOS TO S W

Closing date and time: Tuesday 30% June 2015 at 10:00 am

Closing address: I Refer to options in Delivery Ins s for RFQ below}
All envelopes must reflect the return address of the Respondent orjthe revete side.
A. DELIVERY INSTRUCTIONS FOR RFQ
Delivery by hand

If defivered by hand, the envelope is t @@?- d in the Transnet tender box which is located at the
main entrance of Transnet Park. ROBER

THE SECRETARIA

ACQUISITI

TRANS R

T B ocated in the foyer of the building)

T SOBUKWE ROAD

BELI VILLE 7535
a) The nts of the “tender slot” are 400mm wide x 100 mm high, and Respondents must please
T th&¥ response documents of files are no larger than the above dimensions. Responses which are

~ too Mlky [ i.e more than 100mm thick] must be split into two or more files, and placed in separate

envelopes, each such envelope to be addressed as above.
Dispatch by courier

If dispatched by courier, the envelope must be addressed as follows and delivered to the Office of The
Secretariat, Acquisition Council and a signature obtained from that Office:

THE SECRETARIAT
TRANSNET ACQUISITION COUNCIL
6™ FLOOR
TRANSNET PARK
ROBFRT SOBUKWE ROAD
BELLVILLE
Please note that this RFQ closes punctually at 10:00 am on Tuesday 30" June 2015
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1. If responses are not delivered as stipulated herein, such responses will not be considered and will
be treated as "NON-RESPONSIVE” and will be disqgualified.

2. No email of facsimile responses will be considered, unless otherwise stated herein.

3. The responses to this RFQ will be opened as soon as practicable after the expiry of the time
advertised for receiving them.

4. Transnet shall not, at the opening of responses, disclose to any other company any confidential
details pertaining to the Proposals / informed received i.e pricing, delivery, etc. The names and

locations of the Respondents will be divulged to other Respondents upon request.

Envelopes must not contain documents relating to any RFQ other than that shown o‘*e envelope.

1 Responses to RFQ *
Responses to this RFQ [Quotations] must not include documents o%@ elating to any other

quotation or proposal. Any additional conditions must be embodied ingn a ing letter,

2 Broad-Based Black Economic Empowerment [B-BBEE] Q
Transnet fully endorses and supports the Governmen® Broad-Dased Black Economic Empowerment
i@ess WiLh local business enterprises who share these

ched B-BBEE Claim Form Transnet will allow a

Programme and it would therefore prefer to do b

same values. As described in more detail in th
“preference” to companies who provide a valig rification Certificate,
The value of this bid is estimated to be felow 0 000 (alt applicable taxes included) and therefore the

80/20 system shall be applicable.

T Annexure A fthe B-BBEE Proforence Point Claim Form] and submit it
tus as stipulated in the Claim Form in order to obtain preference

Respondents are roquired to ao
together with proof of thej
points for their B-BBE

Note: Fallure to s lid and orlginal B-BBEE certiflcate or a certifled copy thereof at the

Closing Pat is WFQ wiil result in a score of zero being allocated for B-BBEE.
3 Com ti
R are warned that a response will be liable for disqualification should any attempt be made by a

()
\ﬁdent 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: Erica Francis Email:  erica.francis@transnet.net

Telephone: 021 940 3479

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 021 940 3846 Email;  Carol.Swan@transnet.net

4 Legal Compliance
The successful Respendent shall be in full and complete compliance with any and all applicable national and

focat laws and regulations.
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5 Changes to Quotations

Changes by the Respondent to its submission will not be considered after the closing date and time.

6 Pricing

All prices must be quoted in South African Rand on a fixed price basis, excluding VAT,

7 Prices Subject to Confirmation

Prices quoted which are subject to confirmation will not be considered.

8 Binding Offer
Any Quotation furnished pursuant to this Request shall be deemed to be an o r.\Any exceptions o this

statement must be clearly and specifically indicated.

9 Disclaimers

Transnet is not committed to any course of action as a result of e of this RFQ and/or its receipt of

a Quotation in response to it. Please note that Transnet reserves

»  modify the RFQ's goods / service(s) and request Resp@ndents
ons and specifications which are detailed

Jre-bid on any changes;

. reject any Quotation which does not conform toj

herein;
=  disqualify Quotations submitted after theff c ission deadline;
. not necessarily accept the lowest pri or an alternative bid;
. reject all Quotations, if it so decides)
. place an order in connection wity this Quotation at any time after the RFQ’s closing date;
. award only a portion of fge d goods / service/s which are reflected in the scope of this RFQ;
»  split the award of thgforder, tween more than one Supplier/Service Provider should it at Transnet's

t

o
discretion be m d ous in terms of, amongst others, cost or developmental considerations ;

or
. make ngfawar Ih.
Should % awarded on the strength of information furnished by the Respondent, which after
con contract, is proved to have been incorrect, Transnet reserves the right to cancel the
U .

¢ransn 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 within a reasonable period after being
requested to do so, Transnet reserves the right to award the business to the next highest ranked bidder,

provided that he/she is still prepared to provide the required goods at the quoted price.
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10  Specification/Scope of Work
REFER APPENDIX A,B,C, D and E

Transnet urges its clients, suppliers and the general public to report any fraud or corruption to

TIP-OFFS ANONYMOUS : 0800 003 056
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RFQ for the Supply and Deliver Portable Radios to Saldanha Returnable Document

RFO for the Supply and Deliver of Portable Radios to Saldanha
CLOSING VENUE: BELLVILLE
CLOSING DATE & TIME : Tuesday 30™ June 2015 at 10:00am
VALIDITY PERIOD: 60 |sixty days] Business Days

SECTION 2
EVALUATION CRITERA AND RETURNABLE DOCUMENTS

1 Evaluation Criteria

Transnet will utilise the following criteria [not necessarily in this order] in © c‘s‘lg a Supplier/Service

Provider, if so required:

Administrative

responsiveness

Substantive Prequalification criteria, if any, mu ot and whether the Bid materially

responsiveness complies with the scope and/or secification give

»  Valid Frequency 4 jcense for Radios

e  Current ICA ertificate
Functionality As prescribed | the Preferential Procurement Policy Framework Act

{PPPFA), Act W and its Regulfations, Respondents are to note that
Threshold functionality is as a threshold with a prescribed percentage threshoid.
Final weighted | » Pricin§and price basis [firm]
evaluation hased | « B tus of company - Preference points will be awarded to a bidder for
on 80/20 g the B-BBEE status level of contribution in accordance with the table
preference poi iggficated in Annexure A: B-BBEE Claim Form.
&

Respondent’s Signature bate & Company Stamp
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Technical Evaluation Criteria

The Technical criteria and maximum score in respect of each of the criteria are as follows:

Compliance to Specification

60% \\|

Number of Projects with References 205 V

Lead Time Yo

Maximum possible score for quality (Ms) 100

The minimum Threshold for technical crif®a isgp0%

The minimum threshold muSt be met or exceeded for a Bidder's proposal to progress to the

next stage of evaluati

ol submit with your proposal ali the required documentation for the

entioned above.

ANEE RECORD/REFERENCES

Please indicate below the company names and contact details of existing customers whom Transnet may

contact to seek third party evaluations of your current service levels:

Name of Company | Contract value and duration Telephone Contact Person
of work & period number

Respondent’s Signature Date & Company Stamp
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RFQ for the Supply and Deliver Portabfe Radios to Saldanha Returnable Document

2 Validity Period

Transnet desires a validity period of 60 [sixty] Business Days from the closing date of this RFQ.

This RFQ is valid until

3 Disclosure of Prices Quoted

Respondents must indicate here whether Transnet may disclose their quoted prices and conditions to

other Respondents:

YES NO
4 Returnable Documents \\
Returnable Documents means ali the documents, Sections and Ann as fisted in the tables

below,

signed, stamped and dated by the Respondent.
(e

a) Respondents are required to submit with their

Documents, as detailed helow.

Failure to provide all these Mandato

time of this RFQ will result i % 2

therefore urged to ensure th

Please confirm submission of th

in the tables below:

All Returnable Sections, as indicated in the header and fogvevant pages, must he

s the mandato Returnable

furnable Documents at the Closing Date and
pondent’s disqualification. Respondents are
Documents are returned with their Quotations.

magidatory Returnable Documents by so indicating [Yes or NoJ

| Submitted -

Yesor . .

IX F: Number of Projects with References

ANNEXURE B: Specification document BBD8635 Version 7.0 dated 11 January
2012

ANNEXURE C: Specification document BBF2516 Version 3.00 dated 24 June
2014

Submit Valid Frequency Spectrum License for Radios

Submit Current ICASA Radio Certificate

b} In addition to the requirements of section (a) above, Respondents are further required to submit

with their Quotations the following essential Returnable Documents as detailed below,

Failure to provide all these Returnable Documents may result in a Respondent’s
disqualification. Respondents are therefore wrged to ensure that all these documenits

are returned with their Quotations.

Respondent’s Signature

Date & Company Stamp
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-~ Submitted

. Essential Returnable Documents -~ - Cofaut :
L " IYeSOI'NO]

SECTION 2 : Evaluation criteria and list of returnable documents
- SECTION 4 : 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 alfocated for preference

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

ANNEXURE A - B-BBEE Preference Points Claim Form \

Wments, including but not
rene duration of any contract
[the Agreement] and fail to
genet shall be entitied, in addition to

CONTINUED VALIDITY OF RETURNABLE DOCUMENTS

The successful Respondent will be required to ensure the validity of all retu
limited to its Tax Clearance Certificate and valid B-BBEE Verification Ce
emanating from this RFQ. Should the Respondent be awarded
present Transnet with such renewals as and when they become d
any other rights and remedies that it may have in terms §f the eventual Agreement, to terminate such

Agreement forthwith without any liability and withou iucicyto any claims which Transnet may have for

damages against the Respondent.

Respondent's Signature Date & Company Stamp
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SECTION 3
QUOTATION FORM

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

with the conditions related thereto.

1/We agree to be bound by those terms and conditions in:

e the Standard RFQ Terms and Conditions for the Supply of Goods or Services to Transnet; and

« any other standard or special conditions mentioned and/or embodied in this Reguest for Quotation.
I/We accept that unless Transnet should otherwise decide and so inform me, ,)ﬂs Quotation [and, if
any, its covering letter and any subsequent exchange of correspondence], ether with Transnet’s
acceptance thereof shall constitute a binding contract between Transngt medus,

I/We further agree that if, after I/we have been nctified of t ce of my/our Quotation, Ifwe fail

ed, Transnet may, without prejudice

to deliver the said goods/service/s within the delivery lead-ti
to any other legal remedy which it may have, cancel t§e order and recover from me/us any expenses

incurred by Transnet in calling for Quotations afrg#Mgnd aving to accept any less favourable offer.
PLicE edule

I/We quote as follows for the Supply an @ Portable Radios to be delivered |, to Telecoms Depot

Orex Building, Saldanha once o eX®¥ting VAT: PROJECT SPECIFICATION REFER TO

ANNEXURE B and C,

SEE APPENDI

e Excl.Vat

Delivery Lead-Time from date of purchase order : [days/weeks]

Notes to Pricing:
a) All Prices must be quoted in South African Rand, exclusive of VAT
b) To facilitate like-for-like comparison bidders must submit pricing strictly in accordance with
this price schedule and not utilise a different format. Deviation from this pricing schedule coutd

result in a bid being disgualified.

Please note that should you have offered & discounted price(s), Transnet will only consider such price discount(s) in the final
evaluation stage if offered on an unconditional basis.

Respondent’s Signature Date & Company Stamp
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By signing this Quotation Form the Respondent is deemed to acknowledge that he/she has made
himseif/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
aliegation that the Respondent overlooked any such condition or failed properly 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 website or upon request:

2.1, General Bid Conditions; \
2.2. Standard RFQ Terms and Conditions for the Supply of Goods or Services to TRensnet;
2.3. Supplier Integrity Pact;

2.4. Non-disclosure Agreement; and V

2.5, Vendor Application Form and ail supporting documents (first Sisge oniy)

Alternatively, for all existing vendors, please provide vendo

<

Transnet Operating Division Unique r Number Yes / No

Transnet Group
TFR, etc.

In the Yes/No column above, onfirm that all the information e.g. company address and contact
details, banking details . till "correct as at the time of aliocation of the vendor number(s),
Alternatively, Respond reguired to provide the updated information with their bid submission.

SIGNED at e B on this day of 20

SIGN»QQ WITNESSES ADDRESS OF WITNESSES

<

Name

2
Name

SIGNATURE OF RESPONDENT’S AUTHORISED REPRESENTATIVE:

NAME:
DESIGNATION:

Respondent's Signature Date & Company Stamp



Transnet Request for Quotation No SAZ / 1032 / 2015 Page 12 of 13
RFQ for the Supply and Deliver Portable Radios to Saldanha Returnable Document

SECTION 4

RFQ DECLARATION AND BREACH OF LAW FORM

NAME OF ENTITY:
We do hereby certify that:

1. Transnet has supplied and we have received appropriate responses to any/all guestions [as
applicable] which were submitted by ourselves for RFQ Clarification purposes;

2. we have received all information we deemed necessary for the comptet‘n of this Request for
Quotation [RFQ];

all relevant information relevant to the Supply of the Goods ransnet information and
Employees, and has had sufficient time in which to d perform a thorough due

Transnet will therefore not consider or permit an
related adjustment to pricing, service lev, any other provisions/conditions based on any

incorrect assumplions made by the Re nt iMarriving at his Bid Price.

3. we have been provided with sufficient access to the existing T% \ities/sites and any and
2

diligence of Transnet's operations and business and assets used by Transnet.

or post-contract verification or any

4. at no stage have we received adfl rmation relating to the subject matter of this RFQ

from Transnet sources, othefftha ation formally received from the designated Transnet

contact(s) as nominated in t FQMlccuments;

5. we are satisfied, ins our entity is concerned, that the processes and procedures adopted
by Transnet ipffss is RI"Q and the requirements requested from Bidders in responding to
this RFQ en gonducted in a fair and transparent manner; and

6. a, declare that a family, business and/or social relationship exists / does not

as applicable] between an owner / member / director / partner / shareholder of

0 and an employee or board member of the Transnet Group including any person who

be Invalved 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:

9.
FULL NAME OF OWNER/MEMBER/DIRECTOR/
PARTNER/SHAREHOLDER: ADDRESS:

Indicate nature of relationship with Transnet:

Respondent’'s Signature Date & Company Stamp
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[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]

10. We declare, to the extent that we are aware or become aware of any relationship between
ourselves and Transnet [other than any existing and appropriate business refationship with
Transnet] which could unfairly advantage our entity in the forthcoming adjudication process, we

shall notify Transnet immediately in writing of such circumstances.

BREACH OF LAW

11, We further hereby certify that [/we have/have not been [delete SVXpEicabFe} found guilty
during the preceding 5 [five] years of a sericus breach of law, jgclMing but not limited to a
breach of the Competition Act, 89 of 1998, by a court of law tribunalNgr other administrative
body. The type of breach that the Respondent is required t Mexdudes relatively minor
offences or misdemeanours, e.g. traffic offences i des the imposition of an

administrative fine or penalty.
Where found guilty of such a serious breach, piease
NATURE OF BREACH:

DATE OF BREACH;
Furthermore, 1/we ack

ledg t Transnet SOC Ltd reserves the right to exclude any
g process, should that person or entity have been found guilty of &

Respondent from th

serious breachfof la ibunal ar regulatory obligation.

SIGNED at on this day of 20

of AS WITNESS:

g, :
TNy authorised hereto
Name: Name:
Position: Position:
Signature: Signature:
Date: Reagistration No of Company/CC
Place: Registration Name of Company/CC

Respondent's Signature Date & Company Stamp




SCHEDULE OF REQUIREMENTS
FOR TRE SUPPLY OF RADIO EQUIFMENT

» Tenders are inviled in respect of the following Schedule of Requirements.
Tenderers must indicate compliance with each item and indicale make and model

RAIL NETWORK TELECOMS

SCHEDULE OF REQUIREMENTS FOR THE SUPPLY HANDHELD
TRUNKED AND CONVENTIONAL RADIO EQUIPMENT TO TRANSNET
FREIGHT RAIL, TRAIN CREW - SALDANHA

APPENDIX A: SCHEDULE OF COMPLIANCE FOR THE ABOVE:

« Alternale offers must be indicated on separate documents.

ITEM

DESORIPTION.

< | YESI'NO

'\

ffered.

B ;COMMENT

HANDHEL D REQUIREMENTS

UHF, (400 — 470 MHz band) IP54, Handheld

Trunked and Conventional radio, with a minimum
of 32 conventional 12.5 kHz channels, {Cz
specify alternative number of channels).

Excluding - Antenna, Battery and Chargff?
Must comply with attached Sp

BBD 8635 version 8 dated 21 M
BBF 2516 version 3.00, dated 6 Ju

1.2

"1, capable of
le for an 8 hour

High capacity Batte
sustaining a 20 - 2
shift. (Tx, Rx, St;

-1 Singie —hay
* { Provision

: for a standard 3 pin 16

harger. .for..item 1.1{ -

OPTIONAL

Author

: Gracee Daly

COMMERCIAL-IN-CONRIDENCE

Page 1 of 3



SCHEDULE OF REQUIREMENTS
FOR THE SUPPLY OF RADIO EQUIPMENT

APPENDIX B & C: BILL OF QUANTITIES AND COST SCHEDULE

Indicate the cost per unit for the quantifies indicated in the respective columns

iy DESCR!P_T{ON_ ' QTY "UNIT PRICE TOTAL
2 |HANDHELD REQUIREMENTS
UHF, (400 ~ 470 MMz band) (P54, Handheid
Trunked and Conventfional radio, with a minimum
of 32 conventicnal 12.5 kMz channels. {Can
specify alternative number of channets).
2.1 |Excluding - Antenna, Battery and Charger 20
Must comply with attached Specifications BBD
8635 version 8 dated 21 May 2014 and BBF
2516 version 3,00, dated & June 2014.
29 Quarter wave flexible whip antenna for item 1.1, t
| cover the 455 to 467 MHz band.
High capacity Battery to fit item 1.1, capgble
2.3 |sustaining a 20 - 20 - 60 duty cycle for hour Y
shift. {Tx, Rx, Standby).
Single bay rapid rate Charger for item Proviion
2.4 [ must be made for a standard 3 qin 15 2 aing| <0
plug.
8 Bay wall mount rapld for item 1.
2.5 | Provision must be m andard 3 pin 15 OPTIONAL
amp mains plug.
2.6 | Leather carry bag ToN #fth shoutder strap 20 o
27 Programmi Leads & ‘Adaplors,
. . e e e 1
technical

Author : Graeme Daly

COMMERCIAL-IN-CONFIDENCE

Page 2 of 3




SCHEDULE QF REQUIREMENTS
FORTHE SUPPLY OF RADIO CQUIPMENT

APPENDIX D: DELIVERY PERIOD

Indicate the delivery period, in weeks, for the quantities as indicated in the bill of quantities above:

u DESCRIPTION QTY | DELIVERY DATE COMMENT
3 |HANDHELD REQUIREMENTS
UHF, (400 — 470 MHz band) IP54, Handheld
Trunked and Conventional radio, with @ minimum
of 32 conventional 12.5 kHz channels. {Can
specify alternative number of channels).
3.1 | Excluding - Antenna, Battery and Charger
Must comply with attached Specifications BBD
8635 version 8 dated 21 May 2014 and BBF
2516 varsion 3.00, dated 6 June 2014.
39 Quarter wave flexible whip antenna for item 1.1,
" [caver the 455 to 4687 MMz band.
High capacity Battery to fit item 1.1, capfible
3.3 |sustaining a 20 - 20 - 60 duty cycle fo hour
shift. (Tx, Rx, Standby).
Single bay rapid rate Charger foRite 1.1
3.4 | Provision must be made for a Sandar in 15
amp mains plug,
§ Bay wall mount rapi for item 1,
3.5 |Provision must be ndard 3 pin 15 OPTIONAL
amp mains plug.
3.6 | Leather carry b ith shoulder strap.
37 Programmyj Leads & Adaptors, |
7 technic _ T
APPEN
The quipment must be dshvered o the foltowing location.
T T IGHT RAIL
WORKS TELECOMS
SALKOR
NORTH WEST CROSSING
SALDANHA
Box to be labelled - Transnet Freight Rail - Rall Networks Telecoms
CONTACT: Prior to defivery
Henri Ferreira
622 703 2250
071 855 4411
TECHNICAL QUERIES
Henri Ferreira
022 703 2250
071 855 4411
Author : Graeme Daly COMMERCIAL-IN-CONFIDENCE Page 3 of 3



RFQ FOR THE SUPPLY AND DELIVER OF PORTABLE RADIOS TO SALDANHA
FOR A PERIOD - ONCE -OFF

ANNEXURE A : B-BBEE PREFERENCE POINTS CLAIM FORM

This preference form contains general information and serves as a claim for preference points for Broad-

Based Black Economic Empowerment [B-BBEE] Status Level of Contribution.

INTRODUCTION

1.1 Atotal of 20 preference points shall be awarded for B-BBEE Status Level of Co t‘bution.

1.2 Failure on the part of a Bidder to fill in and/or to sign this form and submit¥a B-BBEE Verification
Certificate from a Verification Agency accredited by the South African reditation System
[SANAS] or a Registered Auditor approved by the Independen fatggy Board of Auditors
[IRBA] or an Accounting Officer as contemplated in the Clo on Act [CCA] together

with the bid will be interpreted to mean that prefere NINfor B-BBEE Status Level of
Contribution are not cfaimed.

1.3 Transnet reserves the right to require of a Bidderagfif¥er before a Bid is adjudicated or at any time
subsequently, to substantiate any cfaim in ¢€gall to Wreferences, in any manner required by

Transnet. O
GENERAL DEFI_NITIONS

2.1 “all applicable taxes” incl valu ded tax, pay as you earn, incoime lax, unemployment

insurance fund contributio kills development levies;

2.2 “B-BBEE” means Jffo black economic empowerment as defined in section 1 of the

Broad-Based Blafg EC8gog#® Empowerment Act;
2.3 “B-BBEE statu§ of tributor” means the B-BBEE status received by a measured entity based

on its gferall p mance using the relevant scorecard contained in the Codes of Good Practice on
COQOM Empowerment, issued in terms of section 9(1) of the Broad-Based Black Economic

11 AL,

Bl
\&Qﬁd" eans a written offer in a prescribed or stipulated form in response to an invitation by
nsnet for the provision of goods, works or services;

2.5  “Broad-Based Black Economic Empowerment Act” means the Broad-Based Black Economic
Empowerment Act, 2003 [Act No. 53 of 2003];

2.6 “comparative price” means the price after the factors of a non-firm price and all unconditional
discounts that can utilised have been taken into consideration;

2.7 “consortium or joint venture” means an association of persons for the purpose of combining
their expertise, property, capital, efforts, skills and knowledge in an activity for the execution of a

contract;
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2.8 “contract” means the agreement that results from the acceptance of a bid by Transnet;

2.9 “*EME"” means any enterprise with an annual total revenue of R5 [five] million or less as per the
2007 version of the B-BBEE Codes of Good Practice and means any enterprise with an annual total
revenue of R10 [ten] million or less as per the Revised Codes of Good Practice issued on 11
October 2013 in terms of Government Gazette No. 36928;

2.16 “firm price” means the price that is only subject to adjustments in accordance with the actual
fncrease or decrease resuiting from the change, imposition, or abolition of customs and excise duty
and any other duty, levy, or tax, which, in terms of the law or regulation, is binding on the
contractor and demonstrably has an influence on the price of any supplies, or *e rendering costs

of any service, for the execution of the contract;
2.11 “functionality” mcans the measurement according to predetermined s set out in the bid

Wd useful, working or
iy} viability and durability

documents, of a service or commodity that is designed to be

operating, taking into account, among other factors, the quali
of a setvice and the technical capacity and ability of a bidd

2,12  “non-firm prices” means afl prices other than “firm” pric

2.13 “person” includes reference to a juristic person;
Rl revenue between RS [five] million and R35
8-BBEE Codes of Good Practice and means any

2.14 “QSE" means any enterprise with an ann

enterprise with an annual total rev
the Revised Codes of Good Practidg issueg on 11 October 2013 in terms of Government Gazette

No. 36928

2.15 “rand value” means imated value of a contract in South African currency, calculated

at the time of bid igftat

2.16 “subcontract¥gez primary contractor's assigning or leasing or making out work to, or
employinganol§er on to support such primary contractor in the execution of part of a project

d includes all applicable taxes and excise duties;

tract;

in tergfof £h
217 * " hoars the same meaning assigned to this expression in the Codes of Good

Black £conomic Empowerment, issued in terms of section 9(1) of the Broad-Based

ack Empowerment Act and promulgated in the Government Gazette on 9 February 2007;

rust” means the arrangement through which the property of one person is made over or

bequeathed to a trustee to administer such property for the benefit of another person; and

2.19 “trustee” means any person, including the founder of a trust, to whom property is bequeathed in
order for such property to be administered for the benefit of another person.

ADJUDICATION USING A POINT SYSTEM

3.1  The Bidder obtaining the highest number of total points for the evaluation criteria as enumerated
in Section 2 of the RFQ will be awarded the contract, unless objective criteria justifies the award to

another bidder.
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3.2 Preference points shall be calculated afier prices have been brought to a comparative basis taking
into account all factors of non-firm prices and all unconditional discounts.
3.3 Points scored will be rounded off to 2 [two] decimal places.

34 In the event of equal points scored, the Bid will be awarded to the Bidder scoring the highest

number of preference points for B-BBEE.

3.5 However, when functionality is part of the evaluation process and two or more Bids have scored
equal points including equal preference points for B-BBEE, the successful Bid will be the one

scoring the highest score for functionality.

3.6 Should two or more Bids be equal in all respect, the award shall be decided by‘& drawing of lots,

Ws all be awarded to
ceWVith the table below:

POINTS AWARDED FOR B-BBEE STATUS LEVEL OF CONTRIBUTION
4.1  In terms of the Preferential Procurement Regulations, 2011, prefer

4 Bidder {ur dllaining the B-BBEE stalus level of contribution in

B-BBEE Status Level of Contributor Number of P

Qi |

Bidders as EMEs in terms of the 2007 version of the Codes of Good Practice must
submi ertifirate issued by an Accounting Officer as contemplated in the CCA or a Verification
cchedited by SANAS or a Registered Auditor, Registered auditors do not need to meet the
isite for IRBA's approval for the purpose of conducting verificalion and issuiig EME' wilh
\\ sBBEE Status Level Certificates.

4.3 Bidders who qualify as EMEs in terms of the Revised Codes of Good Practice issued on 11 October

4.2

2013 in terms of Government Gazette No. 36928 are only required to obtain a swomn affidavit on
an annual basis confirming that the entity has an Annual Total Revenue of R10 million or less and
the entity’s Level of Black ownership.

4.4  In terms of the 2007 version of the Codes of Good Practice, Bidders other than EMEs must submit
their original and valid B-BBEE status level verification certificate or a certified copy thereof,
substantiating their B-BBEE rafing issued by a Registered Auditor approved by IRBA or a
Verification Agency accredited by SANAS,
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4.5  The Department of Trade and Industry recently revised the Codes of Good Practice on 11 October
2013 [Government Gazette No. 36928]. The Revised Codes will replace the Black Economic
Empowerment Codes of Good Practice issued on 9 February 2007, The Revised Codes provide for
a transitional period ending 30 April 2015. During the transitional period, companies may elect to
be measured in terms of the Revised Codes or the 2007 version of the Codes. Companies which

are governed by Sector-specific Codes will be measured in terms of those Sector Codes.

4.6 As such, Transnet will accept B-BBEE certificates issued based on the Revised Codes. Transnet will
also continue to accept B-BBEE certificates issued in terms of the 2007 version of the Codes
provided it was issued before 1 May 2015. Thereafter, Transnet will only accept B-BBEE certificates
issued based on the Revised Codes.

4.7  Interms of the Revised Codes of Good Practice, Bidders who qualify as ust comply with ail
the efements of B-BBEE for the purposes of measurement. QSEs thagare at le 51% or 100%
Black owned are only required to obtain a sworn affidavit on a anv confirming that the
entity has an Annual Total Revenue of R50 million or d entity’s Level of Black

ownership. Large enterprises must submit their original a B-BBEE status level verification

4.8 A trust, consortium or joint venture will qu r points for its B-BBEE status level as a legal

atus level certificate.

4.5 A Lrust, consorlium or juint vent ‘
unincorporated entity, provided th&§ the ghtity submits their consolidated B-BBEE scorecard as if
they were a group structure aRd that such a consolidated B-BBEE scorecard is prepared for every

separate bid.
4.10 Tertiary institutiong#fan jo entities will be required to submit their B-BBEE status level

certificates in t& ecialised scorecard contained in the B-BBEE Codes of Good Practice.
b

4.11 A person will n arded points for B-BBEE status level if it is indicated in the Bid documents
that sugh a intends subcontracting more than 25% [twenty-five per cent] of the value of
th ct tgrany other enterprise that does not qualify for at least the same number of points

idder gualifies for, unless the intended subcontractor is an EME that has the capability

I

jlity to execute the subcontract.

\\12 erson awarded a contract may not subcontract more than 25% [twenty-five per cent] of the
value of the contract to any other enterprise that does not have an equal or higher B-BBEE status
level than the person concerned, unless the contract is subcontracted to an EME that has the
capabiiity and ability to execute the subcontract.

4.13 Bidders are to note that in terms of paragraph 2.6 of Statement 000 of the Revised Codes of Good
Practice issued on 11 October 2013 in terms of Government Gazette No. 36928, any
representation made by an entity about its B-BBEE compliance must be supported by suitable
evidence or documentation. As such, Transnet reserves the right to request such evidence or
documentation from Bidders in order to verify any B-BBEE recognition claimed.
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B-BBEE STATUS AND SUBCONTRACTING
5.1 Bidders who claim points in respect of B-BBEE Status Level of Contribution must

complete the following:

B-BBEE Status Level of Contributor = [maximum of 20 points]

Note: Points claimed in respect of this paragraph 5.1 must be in accordance with the table
reflected in paragraph 4.1 above and must be substantiated by means of a B-BBEE certificate
Issted by a Verification Agency accredited by SANAS or a Registered Auditor approved by IRBA or

a sworn affidavit in the case of an EME or QSE.

5.2  Subcontracting: \‘

Will any portion of the contract be subcontracted? YES/NO |delete which i applicable]

If YES, indicate:
(i)  What percentage of the contract will be subcontracte

(i)}  The name of the subcontractor .......ccoveeeevennenn, ‘ .............................................
(i) The B-BBEE status level of the subcontractpf Qe @ coeceeeveneen,
(iv) Is the subcontractor an EME? YES/NO

5.3  Declaration with regard to Company/Fir Q
(i) Name of Company/Firm......

(i) VAT registration numbe

siness/sole propriety
Clone CaPporations

Company (Pty) Ltd

escribe Principal Business Activities

O N ettt
(vi) Company Classification [TICK APPLICABLE BOX]
CIManufacturer
OSupplier

[IProfessionat Service Provider

[(30ther Service Providers, e.g Transporter, etc
(vii) Total number of years the company/firm has been in business..............cccvecviiiierannns
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BID DECLARATION

Ifwe, the undersigned, who warrants that hefshe is duly authorised to do so on behalf of the
company/firm, certify that points claimed, based on the B-BBEE status fevel of contribution indicated in
paragraph 4 above, qualifies the company/firm for the preference(s) shown and 1 / we acknowledge that:

(i) The information furnished is true and correct.

(i) In the event of a contract being awarded as a result of points claimed as shown in
paragraph 6 above, the contractor may be required to furnish documentary proof to the
satisfaction of Transnet that the claims are correct,

(iii} If the B-BBEE status level of contribution has been claimed or obtained on a fraudulent
hasis or any of the conditions of contract have not been fulﬁile“i’ransnet may, in
addition to any other remedy it may have:

(a) disqualify the person from the bidding process;

(b) recover costs, lnsses or damages it has incurred W as a result of that
person’s conduct;

{c) cancel the contract and claim any dama it has suffered as a result of
having to make less favourable arrangeme to such cancellation;

(d) restrict the Bidder or contractor, 4 areholders and directors, and/or associated
entities, or only the shareho d ctors who acted in a fraudulent manner,

from obtaining business § snet for a period not exceeding 10 years, after

the audf alteram pa e other side] rule has been applied; andfor

(e) forward the matterffor crimifial prosecution.

WITNESSES:

SIGNATURE OF BIDDER

.....................................................................................................................
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Distribution

Once updated, a copy of the latest revision will be published in the decument 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 HISTORY DESCRIPTION
2.00 January 2004 Qulahty Assurance, Revision
nfrastructure
3.0 June 20086 QA Convert to ISO Standard
3.1 June 2007 QA Revision
4.0 July 2008 QA Revision
5.0 February 2010 QA New format ion
6.0 August 2010 QA New format &yevision
6.1 November 2010 QA Add mea
6.2 August 2011 QA Addi efinitions, supply
sta DC Converter
7.0 January 2012 QA d Trunking functional

Changes Since Last Revision

CLAUSES DESCRIPTION
v
1.3.3.5
1.11
2.4.2.3
25 unctional tests

DESCRIPTION

Wontinuous Tone Coded Squelch System o

Decibel

Sound pressure A-weighted-— . . .

Decibel relative 1o the carrier power

Decibel refative to a Dipole antenna

Decibel refalive lo 1 mW, impedance 50 Q {power)

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

Decibel relative to the Maximum Useful Oulpul Power

dBsop Decibel relative 1o the Standard Qutput Power

DC Direct Current

EMF Electromotive Force

ERP Effective Radiated Power

FFSK Fast Frequency Shift Keying

FM Frequency Modulation

GSM Global System for Mobile communication

Hz Hertz

ITU-T International Telecommunication Union — Telecommunication Standardization
Sector

kHz Kilohertz

LBU l.ine Branching Unit
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LS Loudspeaker

m Metre

mA Milliampere

MHz Megahertz

mm Millimetre

ms Millisecond

mvVp-p Millivolt peak-to-peak

mwW Milliwatt

MUOP Maximum Useful Output Power
pd Potential Difference

PM Phase Modutation

PSTN Private Switching Telephone Network “
RF Radio Frequency

Rx Radio receiver

SANS South African National Standards
SINAD Signal, Noise & Distortion 1o Noise & Distorg
SOP Standard Quiput Power

SPL Sound Pressure Level

THD Total Harmonic Distortion

TSC Trunk Site Controller

Tx Radio transmitter

Vv Voltage

Vp-p Voltage peak-to-pea

VSWR Voltage Standing

w Wattage

WiFi Wireless Fidedit

nYy Microvolt

% Percent

DEFINITIONS

A term used to encom'paés both frequency modulation and phase modulation.

| ‘'measured guantity and an agreed reference level.

The decibel is 1/10 of a Bel. Decibel is the logarithm of the ratio between a

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

Land Mobile Radio

Services

The absolute power in decibel with reference to 1T mW.
Radio communication from fixed radio stations to mobile radio stations carried in
surface vehicles or portable radio stations, and between mobile and portable

radic stations.

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

Fixed Radio Station

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

Base Station

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

DESCRIPTION

RADIO RECEIVER

Adjacent Channel
Selectivity and
Desensitization
Ratio

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

Amplitude
Characteristics

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

Attack Time

The time required o produce an audio output fevel of — 0.5 dBgoe after
application of a RF signal level, 12 dB above usable sen‘wity, modulated with
standard test modulation.

Audio Frequency
Response

The relationship between the modulation factor of eived signal and the

Audio Frequency
Total Harmonic
Distortion

audio output level of the demodulated signhal at various audWg frequencies.
The change in harmonic content of an audio wa result of its passing

through the audio frequency and radio freq UNS of a radio.

Blocking or
Desensitisation

A reduction in the wanted audio outpu pbf a radio receiver, or a reduction
in the SINAD ratio, owing to an u | on anocther frequency.

>
anteNelg

Co-channel
Rejection Ratio

dio receiver fo receive a wanted modulated
ivenNglegradation due to the presence of an
h signals being at the nominal frequency of the

A measure of the capability
signal without exceeding
unwanted modulated sign
receiver.

Conducted
Spurious Radiation

any frequency generated by a radio receiver and
na.

It is radiation co
radiated by the rfidio’s ar

Desensitisation

ls a conditign wh -channel transmiting energy passes through the front-
end of t t&) receiver, causing a reduction in receiver gain.

High RF Signal
Level inlerference

e ability of a radio receiver {0 oppose high RF signal levels al
ther than the normal frequency of the receiver.

Intermodulation
...| Spurious Respons
“Aftenuations
‘Rejection”

rder mixing of the two dndesired signals can occlr i the non-lingar elemérits of
he receiver, producing a third signal whose frequency is equal to that of the
standard input signal frequency, or intermediate frequency.

| The greatest average audic output power supplied to the rated foad, which

power does not exceed 10 % of the total harmonic distortion.

Acceptance
Bandwidth

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

Modulation Factor

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

Signal, Noise &
Distortion to Noise
& 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
a radio receiver resuiting from a modulated signat input.

Signal to Hum and
Noise Ratio

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

Spurious Response
Attenuation/
Rejection

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

DESCRIPTION

Squelch Closing
Time

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

Squelch Operating

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

Threshold squelch opens and closes.
Standard Output An audio output level 3 dB below maximum usefut output power used to define a
Power reference level for test purposes.

Usable Sensitivity

The minimum radio frequency input sighal level modulated with standard test
modulation that will produce, at a radio receiver, a SINAD ratio of at least 12 dB

BRADIO TRANSMITTE

and an audio output signal power of at least — 3 dBsgp.
\\

R

Adjacent Channel
Power

The part of the total power output of a radio fransmi that, under defined
conditions of modulation, falls within a spegfi®é bandwidth centred on the
normal frequency of either of the adiacent chan

Amplitude
Modulation Hum &
Noise Level

A measure of the unwanted amplitude carrier resulting from hum

and noise.

Angle Modulation
Hum & Noise Ratio

The ratio of residual angle modulafien to standard test modulation.

Audio Frequency
Response

The relationship between @ cdulation factor of a fransmitted signal and the
input level of the mod g Wenal at various audio frequencies.

Audio Frequency
Total Harmonic
Distortion

tent of an audic signal as a result of its passing

The change in h
and radio frequency circuits of a radio.

through the audiff frequ8

Carrier Attack Time

ired, changing the slale of a radio transmiller from slandby 1o a
unmodulated carrier voitage level reaches a value 6 dB below

Carrier Freguency
Error

~{ Carrier-Power - -

bsence-of modulation:

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.

Conducted
Spurio

Extr

Tra er Roads

Conditions under which the radio transmitter operates info an'dpre'n circuit or
short circuit.

erm lation
Attenuation

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

Microphone
sensitivity

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

Mismatch between
Transmitter and
Antenna System

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

Modulation Limiting
{Tx deviation)

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

PESCRIPTION

TALK THROUGH SIGNAL

Modulation Factor

Linearity

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

FiL.TERS

Dupfexer/Combiner

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

Insertion Loss

It is the amount of loss to a signal passing through a

Kter at a designated
frequency.

Receiver Isolation
at Transmitter

Frequencies

itis the ability of the duplexer/combiner to suppress the ansmltter carrier power
at the receiver port. It is also called the selectivily of lexer/combiner.

ANTENNAS

Effective Radiated
Power

it is the mean power radiated by t it the direction of maximum

radiation,

dBd

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

TRUNK CONTROL SIGNAL

Fast Frequency

Shift Keying

Bit0=1.8kHz
Bi{1=1.2kKHz

Common-mode
Rejection Ratio

AUDIO LINE BRANCHING UNI

wregular amplitude voltages supenmposed on the output DC vo[tage hne

it is the ability of a power suppiy devsce to keep the output voltage constant over
a range of applied loads.

Is AC voltage superimposed on the output DC voltage line.

A device that supply a variable AC voltage from 0 V to 260 V.

_ACOUSTIC

A-weighted

tt is a network that weights an audic signal in a manner, which approximates to
an inverted equal loudness contour (it approximates the human ear’s response
to sound),

Sound Pressure

it is the force (N} of sound on a surface area (m°) perpendicular to the direction
of the sound. SPLis express as N/m? or Pascal (Pa).
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TECHNICAL SPECIFICATION

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

systems.
A Radio Receiver:

A1 Normal condition {see clause 2.1.1)

12.5 kHz channel spacing; operating frequency band 450 MHz to 470 MHz.

Characteristics

Portable Mobile & Base Station
Fixed Radio (Repeater)
Station

114 Maximum Useful Audio Cutput Power

Maximum power not exceeding 10 % THD.

A2 Audio Frequency THD at Low QOutput

\

Power Level
500 Hz & 1.0 kHz <5% < <2%
113 Usable Sensitivity <-115dBm
114 Squelch Operating Threshold
Open ~ 115 dBm rgim See clause
1.3.1.1
Close | <3dBlowe eopening | <3 dB lower
thresh@d than the
opening
threshold
115 Attack Time 0 ms
A48 Squeich Closing Time 50 ms
417 Modulation Acceptance Bandwidt > 3. 7R kH7
118 Adjacent Channel Selectivity 3pd > 60 dB 265dB > 70dB
Desensitization Ratio
1.1.9 Spurious Response >70d4B =75dB >75dB
Attenuation/Rejecti€
4.1.10 riohg#lesponse = 65 dB
JEREIE R | <q2gB 077
A.1.142 > 84 dB
1113 purious Radiation < - 57 dBm
1.1.1 requency Response
« B/octave) +1dBto~3dB
300t0 900 Hz | +1dBto—-3dB

1.1to25kHz | +1dBto—45dB
3.0 kHz

A.1.15 Signal o Hum and Noise Ratio
Squelched >60dB
Unsquelched > 39dB

A.1.16 Amplitude Characteristics £3dB
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1.1.2.1
11.2.11
1.1.2.1.2

1.1.2.2
1.1.2.2.1
11222

1.1.2.3
1.1.2.3.1

1.2
1.2.1

1.2.1.1
1.2.1.2

1218
1.2.1.4
1214

1.2.1 %

1.21.7

1.2.1.8
1.2.1.9

Extreme conditions {see clause 2.1.2)

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

Power Supply
Usable Sensitivity variation <+3dB
Adjacent Channel Selectivity and >60dB =65dB 2 70dB
Desensitisation Ratio

Temperature ‘\
Usable Sensitivity variation <+3dB g
Adjacent Channel Selectivity and = 60 dB 2,65 dB >70dB
Desensitisation Ratio

Selectivity at High RF Signal Level

Input signai level — 47 dBm to

Normai condition (see clause 2.1.1}

Radio Transmitter: t2.5 kHz channel spacing;

ting frequency band 450 MHz to 470 MH:z.

Characteristics Portable Mobile & Base Station
Fixed Radio {Repeater)
Station
Carrier Power {conducted =+ 1 dB from manufacturer's claim
Conducted Spurious
perating < — 36 dBm
Standby < - 57 dBm
B} <1.5kHz _S1.5kHz | TS0 kHzT
<100 ms SR
< - 60 dBc < - 70dBc < - 70 dBc
Or | - 37 dBm maximum. -
ermodulation Atienuation n.a. n.a. > 40 dB
Moduiation Limiting (Tx Deviation)
Maodulating freq.
0.3 to 2.55 kHz 2.5 kHz maximum
3106 kHz 0.75 kHz maximum at 6 kHz
6to125kHz ~ 14 dB/octave
CTCSS Deviation 250 Hz
Audio Frequency THD
500 Hz <5% <2% <2%
1.0 kHz
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1.2.1.10

1.2.1.11
1.2.1.12

1.2.2

1.2.21
1.2.2.1.1
1.221.2

1.22.1.3

1.2.2.2
1.2.2.2.1
12222

w2223

1223
12231

Characteristics Portable Mobile & Base Station
Fixed Radio {Repeater)
Stiation
Audio Frequency Response
(6 dB/octave)
300 to 900 Hz +3dBto—-1dB
1.1to 2.5 kHz +3dBto—-1dB
3.0 kHz +4.5dBto-1dB
Angle Modulation Hum & Noise Ratio >34 dB
Amplitude Modulation Hum & Noise <-34dB \\
Level
Exireme conditions (see clause 2.1.2)
Characteristics Portable Base Station
adio (Repeater)
Power Supply
Carrier Power Variation <
Conducted Spurious Emissions
Operating 36 dBm
Standby 7 dBm
Carrier Frequency Error <15kHz <1.5kHz <1.0kHz
s ThKHz | o = tOkHzZ - -
ra Terminal | oads
Ircuit and Open Circuit
Carrier Power Variation £x1dB
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1.3 Radio Base Station (Repeater), 12.5 kHz channel spacing; cperating frequency band 450 MHz to
470 MHz.
The receiver and transmitter specifications are referred to in clauses 1.1 and 1.2 respectively.
1.3.1 Receiver
Characteristics Base Station {(Repeater)
1.3.1.1 Squelch operating threshold calculation
Open — 115 dBm minus coaxial cable 10ss
minus duplexer loss plus antenna gain.
Close < 3 dB lower than the 3ning threshold
1.3.2 Receiver and fransmitter
Characteristics Base §tation (Repeater)
1.3.2.1 Response time <300m
1.3.3 Talk Through Signal
Characteristics se Station (Repeater)
1.3.3.1 Audio input and output terminals
1.3.3.11 Impedan £ batanced
1.3.3.1.2 Retumn <-25dB
1.3.3.2 Audio Leveis
1.3.3.2.1 RTO & Trunking (locaff& i -10dBm +0.5dBm
1.3.3.2.2 Old Trunking Teletra\kyste ~4dBm + 0.7 dBm
1.3.3.3
+3.0dB
. 1.1 10 3.0 kHz +3.0dB
o asls and pre-emphasis) -~ -
Modulating frequency
300 to 900 Hz +2.0dB
S 1.110 3.0 kHz +2.0dB
1.3.3.5 tion Factor Linearity
~, Modulation
S 0.5 kHz 0.5kHz + 100 Hz
1.0 kHz 1.0kHz +100 Hz
1.5 kHz 1.5kHz 4100 Hz
2.0 kHz 2.0 kHz + 100 Hz
2.5 kHz 25kHz — 250 Hz (not to exceed
2.5 kHz)
1.3.3.6 Audic Frequency THD <5%
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1.4
1.4.1

1.4.11
1.41.2

1.4.1.3

1414

1.4.2

1.4.2.1
1422
1.4.2.3
14.2.4
1425
1.42.6

1.4.2.7

Filters
Duplexer (Radio Train Order)

Characteristics

Base Station (Repeater)

Insertion Loss (Tx & Rx)

<1.2dB

Rx Isolation at Tx Frequencies

= 65 dB (operating band)
= 80 dB (single channel)

Impedance Matching, 50 & {all ports)

VSWR £1.5:1
Return Loss £~ 14 dB

* Operating Frequency Band
Receiver
Transmitter

465.0500 MMz to 46 A?S MHz
455.0500 Mi{z to 4559875 MHz

* Duplexer for link operation is channelized.

Combiner (Trunked)

Characteristics

Insertion Loss - Receiver path

Insertion Loss - Transmit path

Rx Isolation at Tx Freguencies >95dB
{solation between Rx ports 220dB
Isolation between Tx ports > 60 dB
Impedance Matching, 50 Q (all poRs) VSWR < 1.5:1

Return [.oss £ — 14 dB

Operaling Frequency Ban

Receiver
Transmitter

465.0000 MHz to 466.6375 MHz
455.0000 MHz {0 456.6375 MHz

1.6.1
162

~ Mobile & Fixed- -|

~ Base Station

Radio Station (Repeater)

50 6

VSWR = 1.5:1
Return Loss £ —- 14 dB

Insertion loss

<1dB <5dB

Antenna

Characteristics

Various

Impedance

50 Q

Impedance matching
VHF & UHF

GSM & WiFi

VSWR 5 1.5:1
Return Loss = — 14 dB

VSWR = 2.0:1
Return Loss 5 - 9.54 dB
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1863

164
1.6.5

1.7

1.7.1

1.7.2

Characteristics Various
* Antenna gain

Mobile 0 dBd

Fixed station 512 dBd

Radio link:  Point fo point 9 dBd minimum

Point to multipoint Not specified

Base station <12 dBd

# Antenna vertical separation >4

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

10 m maximum
20 m maximum
20 m maximum \\
20 m maximum

# Based on 20 W ERP and aniennae having a Dipole as a live element. ance measured from

centre 1o centre of dipoles.
*  Licence conditions

Transmitting Power

Characteristics

>

Various

* Conducted power at transmitter terminal
Radio link: Point to point
Point to muli

*  Effective Radiated Power (ERP)
Mobite & Fixed stz#fon
Radio link: Poinf§o poi

maximum
1 W maximum

20 W maximum
8.2 W maximum

point 8.2 W maximum
20 W maximum
<1dB N
1.8.2 ioh receiving signal level
= -100 dBm <20 dB
1.9 io Line Branching Unit
Characteristics Base Station (Repeater)
1.9.1 Audio input and output terminals
impedance 800 & balanced
Return Loss <-25dB
1.9.2 Input and output audio signal level —-10dBm £0.5dB
1.0.3 Audio frequency response
300 Hz to 3 kHz +05dB
1.94 Audio total harmonic distortion (THD) <0.5%
1.9.5 Audio signal to hum and noise ratio =70dB
1.9.6 Channel cross talk 2 60dB
1.9.7 Common-mode rejection ratio 260 dB at 1 kHz
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1.9.8

1.9.9

1.10.1

1.10.2

1.10.3

1104
1.10.5

110.6

1.10.7
1.10.8

1.1

111.9%

1.11.1.1

14142

1.11.1.3

11114

1.11.1.5
1.11.1.8

Characteristics

Base Station (Repeater)

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

M-signal Upto 50 V BC, 10 mA

Voltage free contact

Power Supply Unit, DC-DC Converter and Battery Charger

Characteristics

Various

Operating conditions
Temperature range
Refative humidity

'\

-10°Cto80°C
Up‘(o 85 %

Input power
AC Voltage
Freguency

DC Voliage

220V AC

Qutput voitage regulation
(Intermittent & continuous)

No

13. {12 V system)
27.6 (24 V system)
552V +5% (48 YV system)

Efficiency

Q0 %

Cutput voltage ripple & noise

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

Radiation of spurious frequencies

< - 119 dBm in radio operating band

Desensing of receiver

<1dB

44,0V (48 V system)

C o URestore TV 13.0 V (12°V systern)” T T T

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

{
26.0 V (24 V system)
52.0 V (48 V system)

d
ctional Tests

Characteristics

Various

Registration

Register on instrument
Register on trunk system

Local call to radio with the same prefix number

Establish call to instrument
Establish call through the trunk system

Local call to radio with an interprefix number

Establish call fo instrument
Establish call through the frunk system

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

Establish calt to instrument
Establish call through the trunk system

Intersite call to radio with the same prefix number

Establish call through the trunk system

Intersite call to radio with an interprefix number

Establish call through the trunk system
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1.11.1.7

1.11.1.8

1.111.9

1.11.1.10

1.11.2

1.11.21
1.11.2.2

1.11.23

1.11.24

1.12

1.12.1

1122

N,
1.12.1%

1.12.2

1.13

1.13.1

| .Transmitter ¢~

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

Establish call through the trunk system

PSTN call

Establish call to instrument
Establish call through the frunk sysiem

Call the radio under test

Establish call from instrument
Establish call through the trunk system

Handoff

Reregister on new controf channel with
Instrument

Reregister on new control channel on the

Control Signal - Trunk Site Controlter

trunk system
T\

Characteristics

Base Stati epeater)

FFSK level from TSC

FFSK frequency from TSC

Tx deviation at FFSK level
For channel dragging problem

FFSK level from Rx measured at TSC
{Modulation 1.5 kHz)

{Modulating frequency 1.2 kHz)

Vp-p £0.2Vpp

Acoustical measurements
Shunting

Portable

Receiver

Loudspeaker soun

= 90 dB(A) at 300 mm

Lransmitt

> 1.4-kHz from a SPL of 80-dB(A)-at the - -|- -~ . -

microphong ™

Characteristics

Portable

eiver

l.oudspeaker sound pressure leve|

= 84 dB(A) at 300 mm

Transmitter

Transmitter deviation

> 0.7 kHz from a SPL of 80 dB(A) at the
microphone

Co-channel Interference

Characteristics

Various

Speech

Level difference between signals

z15dB
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1.13.2

Characteristics

Various

Data (FFSK)

Level difference between signals

>20dB
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21

2.2

2.3

2.4

2.5

28,

2.7

-2.6.1 - Standard test NodMggien - -

METHODS OF MEASUREMENT
Applied Standard
Normal condition

Temperature : 23°C £3°C

Relative Humidity : 451085 %

Lead acid battery 1 2.3V percell

Lithium-ion battery . 3.6 V percell

Nickel cadmium : 1.2V percell

Nickel Metal Hydrate battery : 1.2 V per cell

Mains : 220V AC 50Hz

Extreme conditions \\
Temperature : =10°Cand 60 °C

Relative humidity o 161095 %

Lead acid battery » 1.8 V minimum & 2.6 V maximum per ¢

Lithium-ion battery ¢ 3.0 Vminimum & 4.2 V maximum per &gl

Nickel Cadmium battery : 1.0 V minimum & 1.5 V maximum €

Nickel Metal Hydrate battery : 1.0 V minimum & 1.5 V maximu

Mains T 220VACE10% 50Hz+2¢

Power Supply Systems

12 V system ; Minimum 11.0V Nominal W.8 V Maximum 15.6 V
24 V system : Minimum 220V No gz v Maximum 31.2 V
48 V system o Minimum 44.0 V 1552V Maximum 62.4 V

Warm up time
As specified by the manutaciurer.

Temperaiure slabilising period
One hour minimurm,

Power source tolerance
<+ 3 %.

- Modulagng™m cy IRz T

Modu 1.5 kHz (80 % of maximum rated system deviéﬁbh).
262 S ignat input Level

) -{223.6 '}J;Vpd or 447.2 HVEMF)-'

% ut Eevel
=R dBnuor.
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2.2 Radio Receiver

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

RF signal Receiver | AF output load
generator o under test “t & Power meter
AF THD meter | Audio filter
0.3 - 3.4 kHz \\

2211 Inject a standard RF test signal from the RF signhal generator.
2.2.1.2  Adjust the volume control of the radio until the THD is 10 % Wme control reaches its

maximum travel, whichever occurs first.

2213 Measure the audio output power (MUQP).
Note: The impedance of the AF output load @ the same value as the load
I te

{loudspeaker) with which the receiver nggmal S.

2.2.2  Audio freguency total harmonic distortion
Connect the equipment as shown below,

AF output load
& Power meter

RF signal
generator

AF THD meter

24 Adjust the volume control of the radio to obtain SOP.
. Measira the THD.

Test 2.

Change the modulating frequency to 500 | Iz using the same modulation {actor a3
in test 1, except that in the case of PM receivers, the modulation factor should be
reduced by 50 %.

2.2.2.1.2.2 Repeat the procedure given in test 1.

2.2.21.2.3 Measure the THD.

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

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

2.2.2.23 Adjust the audio signal level to measure —10 dBm on the line.
22224 Measure the THD.
2.2.2.25 Repeatthe THD measurement when applying test 2.
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2.2.3 Usable sensitivity
Connect the equipment as shown below.

RF signal - Receiver AF output load
generator - under test & Power meter

SINAD meter | Audio filter
0.3 - 3.4 kHz

2.2.31 Adjust the RF signal generator to produce a standard RF input signal Ie“
2232  Adjust the volume control of the radio to obtain SOP.
2233 Reduce the RF signal level until the SINAD ratio is 12 dB.

2.2.34 Without readjusiment of the volume control check whether theQudio outplt fevel is less than —
3 dBsge.

2.2.3.5 If the audio output is less that — 3 dBgqp, increase th nal level until ~ 3 dBgop is

obtained.

2236  Take the RF signal output level from the signal Mor at this sefting as the usable
sensitivity.

2.2.3.7  The measurement shall be made under the e test conditions as well.
Under the extreme test conditions, the r r adgio output power shall be within £3 dB of the

value obtained under normal test conditi

load must be the same value as the load
or normally operates.

Note: The impedance of the
(loudspeaker) with whic

2.2.4 Sqauelch operating threshold

Receiver | AF output load
under test | & Power meter

F test signal to the receiver under-test and adjust the volume control of the -

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

&
2.
Connect the equipment as shown below.
SRR !
RF signal ! | RF attenuator |
generator "
Trigger
input
> Storage
. oscilloscope
Channel
input
AF output foad | Receiver
& Power b under test
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22561 Apply a standard RF test signal to the receiver under test.

2252 Adjust the volume control of the radio to obtain SQP.

2253 Determine the usable sensitivity as described in clause 2.2.3.

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

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

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

2.2.5.7  Setthe storage oscilloscope to single sweep operation.

2258 Switch the RF output on and measure the time required for the audio output to reach —0.5
dBsop. \

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

226 Sqguelch Closing Time
Connect the equipment as shown below.

RF attenuator

RF signal
generator

AF output load
& Power

2.2.0.1
2282 :
o22B3 oW sensitivity as described i clause82:3: T T T
2284 .. -0 open-at-a RF signal level of ~-115.dBm, measured-at-the antenna
2265 c REgsignat level {rom the signal generator to 0 dBm.
2266 : alue of the RF attenuator to decrease the signal level to 12 dB above the usable

ity level, measured al lhe anlenna terminal,
Setthe storage oscilloscope to single sweep operation.

2.5
6.8 Switch the output of the signal generator off and measure the time required for the audio output
to be reduced by 10 dB from the SOP value.

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

2.2.7 Modulation acceptance bandwidth
Connect the equipment as shown below.

RF signal - Receiver AF output load
generator - under test 7| & Power meter
SINAD meter ~ Audio filter
b 0.3 ~ 3.4 kHz

2271 Apply a standard RF test signal 1o the receiver under test.
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2272 Adjust the receiver volume control to obtain SOP.

2273 Reduce the RF signal level until the SINAD rafio is 12 dB.

2274 Increase the RF signal level by 6 dB.

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

2276 Record this value of the modulation factor as the modulation acceptance bandwidth.

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

RF signal RF signal
generator 1 generator 2
Combining \
network |
Receiver put load
under test ower meter
SINAD meter Audio filter
D 0.3 - 3.49%Hz

2.2.8.1 Switch the RF signal output of signal ge r 2 off.

2282 RF signal generator 1:
22821 Apply a standard to the receiver under test.

2.2.8.22  Adjust the volumefEontrol 0f the radio to obtain SOP.
2.28.23 Reduce the BF sig [ the SINAD ratio is 12 dB (wanted signal).
22824  Note this al level,

2.28.3 RF signal generatoieg

signal output on (unwanted signal).

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

e 22:8:3:83—— QO quency {unwanted-signal)-to-a frequency one-channel width-abeve the -—- -

ssid Trequency (wanted signal). T T T
just the RFsignal{evel such that the SINAD ratio is degradedto 6 dB. =
Note this RF signal level.

Repeat for the unwanted signal sel 1o a hequency vne-channel widlh below the
assigned frequency.

Calulate the difference between the unwanted and wanted signal levels in dB, as the adjacent
« channei selectivity and desensitization ratio.

2.2.8.5 Take the worst case of the two measurements as the result.
2.2.8.6 The measurements shall be made under the extreme test conditions as well.
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229

2.29.1
2292

2293

Spurious response attenuation/rejection

Connect the equipment as shown below.

RF signal
generator 1

RF signal
generator 2

SINAD meter

Combining
network |
Receiver | AF oufgut load
under test | &P meter
- Audio filter
) 0.3~ 3.4kHz [ V

Switch the RF signal output of signal generaior 2 off,
RF signal generator 1:

2.2.9.2.1
2.29.22
22923

2.2.9.341

22932
22933

22934

Note the fr

Adjust the RF signal generator to pryduce a standard RF test signal.
Adjust the volume controf of t
Reduce the RF signal to th

RF signal generator 2:

Switch the RF signal @
85 dB (mobile an seNgich#

Modulate the RF

o obtain SOP.
er ufitil the SINAD ratio is 12 dB.

nd adjust the signal level to 80 dB (portable) or
than that of signai generator 1.

h 400 Hz at standard modulation factor.

frequency over the range 100 kHz fo 1 GHz in 12,6 kHz
excluding the assigned channel and the two adjacent channels.

7 is responsive to a spurious signal, adjust the RF signal level
ralio is 6 dB.

naf
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2.2.10 Intermodulation spurious response attenuation/rejection

Connect the equipment as shown below.

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

Combining

network

Y

Receiver | AF output load

under test " & Power m
SINAD meter Audio filter
B 0.3-34%k

2.2.10.1  Switch the RF signal cutput of signal genera%B off.

22102 RF signal generator 1:
2.2.10.2.1 Adjust the RF signal genera produce a standard RF test signal.
22,10.2.2 Adjust the volume con dio to obtain SOP.

2.2.10.2.3 Reduce the RF si greiver until the SINAD ratio is 12 dB.

2.2.10.3 HF signal generator 2:
221031 Adjust the
adjacent g
22104 RF signal generat
221041 Mg

odulaM frequency of the RF signal generator to the senond
¢l above lhe nominat carrier frequency.

F signal with 400 Hz at standard modulation factor.
requency of the RF signal generator to the fourth adjacent channel
nominal carmerfrequency. ..o o e 2 e 2 o

sig€l output of sighal generators 2 & 3ah.~ "' T
touts of RF sighal generators 2 & 3 ateguiallevels.”
e pF signal levels to reduce the SINAD ratio t0 6 dB.

Note the difference in dB between the RF signal output level from RF signal generator 1 and
S the RF signal output level from RF signal generators 2 & 3.

2.2.10.10  Repeat these measurements with RF signal generators 2 & 3 adjusted 1o the fourth adjacent
and eighth adjacent channels above the nominal carrier frequency.

221011 The measurements described in A & B shall be repeated with RF signal generators 2 & 3 set
to the approptiate channels below the nominal frequency of the receiver.

2.2.10.12 Record the worst ratio in dB as the measure of the intermodulation spurious response
altenuation,
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2.2.11  Co-channel rejection ratio
Connect the eguipment as shown below.

RF signal RF signhal
generator 1 generator 2
Combining
1 network [T

Receiver
under test

SINAD meter | Audio filter

- 0.3 - 3.4 kllz

2.2.11.1  Switch the RF signal oufput of signal generator 2 off.O
2.2.11.2 RF signal generator 1;

2.2.11.21 Adjust the RF signal generator duce a standard RF test signal.

2.211.22 Adjust the volume control o dioNy obtain SOP.

2.2.11.23 Reduce the RF signal upti NAD ratio Is 12 dB {wanted signal).
2.2.11.3 RF signal generator 2:

2.211.3.1 Switch the RF sig (unwanted signal).

2.2.11.3.2 Setthe frequencyRo the gssigned receiver frequency.

2.2.11.3.3 Modulate thegRF si ith 400 Hz at standard modulation tactor.

2.211.3.4 Adjustth ignal level such that the SINAD ratio is reduced to 6 dB.

2.2.11.4 Record the co-c tion ratic as the difference in dB, between the wanied and
unwanted sign .

22115 Repeat the t with signat generator 2 set to ?requenmes 1 5 kHz and 3.0 kHz above

R y‘andbeiow .e d-frequency... ... _ — S -

... 22116 Thehi

2212
f _eqmpment as shown below.
RF sighal RF signal
generator 1 generator 2
S
| Combining
"l network
Receiver
under test

SINAD meter Audio filter !
- AF output load

0.3 - 3.4 kHz
& Power meter

2.2.12.1  Switch the RF signal output of signal generator 2 off.
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2.2.12.2 RF signal generator 1:
221221 Adjust the RF signal generator to produce a standard RF test signal.
221222 Adjust the volume control of the radio to obtain SOP.
2.212.2.3 Reduce the RF signal until the SINAD ratio is 12 dB (wanted signal}.

2.212.3 BF signal generator 2;
2.212.3.1  Swilch the unmodulated RF signal output on (unwanted signal).

2.2.12.3.2 Get the RF signal to a level 84 dB higher than signal generator 1.
22.12.3.3 Vary the frequency from 1 MHz to 10 MHz on either side of the assigned carrier
frequency.
22124 Monitor the variation in the audio output level and the SINAD ratio.

22125 Record the difference in dB between the signal output levels from the t \=\F signal generators
at which the audio output power decreased with 3 dB or the SINAD§alo decreases to 6 dB,
whichever occurs first.

Note: Ensure that the measured response is not caused spuriou
signal generators. s

ignals from the RF

2213 Conducted Spurious radiation
Connect the equipment as shown below.

Spectrum
analy

Receiver
under test

2.2.13.1 Swiich the receiver on.
2.2.13.2  The receiver must be in standbWyuw

2.2.13.3 Slowly sweep the measurfy inslrument over the range 9 kHz to 4 GHz.

2.2.13.4 Record the frequencie easure the absolute levels of the conducted spurious radiation.

2.2.14  Audio frequencyfresspon

> shown below.
- L~ Recgiver | I'AFoutputload | .. T
- under-test "1 -& Power meter—{-

|- Low pass filter
Cut-off 20kHz

2.2.14.1 ~Standard measurement

2.2.14.11  Adjust the RF signal generator to produce a standard RF test signal and inject it
into the receiver.

2.2.14.1.2 Adjust the volume control of the radio to obtain SOP.

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

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

2.214.1.5 Record the variation of the audio 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 & balanced line is provided, the audio frequency response must be measured on
this line.
2.2.14.21 Inject a standard RF test signal from the RF signal generator into the receiver.
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2.2.14.2.2 Load the line with a 600 O resistive load or equivalent impedance, provided by the

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

2.2.14.2.4 Proceed with clauses 2.2.14.1.3 and 2.2.14.1.5.

AUDIC FREQUENCY RESFONSE OF PM RECEIVERS

10000

1000

FREQUERC

600

100

7}

6dB/octave slope

ESPONSE OF FM RECEIVERS

AUNO FREQU

10000

3000

2000

1000
FRFQUFHEY [H7)

Signal to hum and noise ratio

2.2.156

Connect the equipment as shown below.

AF output load
& Power meter

i

Receiver
under test
Low pass filter
CCITT

RF signal
generator
AF level meter
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Q I

2.2151 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.
22154 Adjust the squelch to its minimum (unsquelched).
2.2.15.5 Remove the modulation and measure the audio output power.
2.2.15.6  Adjust the squelch to its maximum (squelched).
22157 I the receiver remains unsqueiched remove the RF signal.
2.2.15.8 Measure the audio output power.
2.2.15.9 Record the ratio in dB between the audio cutput powers without modulation, and the SOP level
as the signal to hum and noise ratio. \\
2.2.16  Amplitude characteristics
Connect the equipment as shown below.
RF signal . Receiver i ARCNputgdoad
generator - under test " eter
AF level meter | Audio filter
N 0.3 -~ 3.4 kHz
2.2.16.1  Adjust the RF signal generator to produ ndard RF test signal.
2.2.16.2 Increase the RF output signal level 2 .
2.2.16.3  Adjust the volume control of the Qm ain SOP.
2.2.16.4 Decrease the RF signal outpufflevel T — 13 dBm to — 107 dBm and measure the change in
2.2.17
| Receiver
_..undertest | - 3 _ .
221747 seiffe, operate on the lowest channel.
2.2.17.2 hadRF signal generator to produce a standard RF test signal.
22973 squelch lo open al a RF signal level of — 115.dBm.

case the RF sighal level to -7 dBm.

2.2.
@7. Scan the frequencies of 132 channels above the receiving channel, excluding the assigned

221786

2.217.7
22.17.8

22179

channel and the adjacent channels.

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

Set the radio to operate on the highest channel.

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

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

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

High site channels
Duplex, 5" order, 132 channels

GroupA [1]2[6]| 8| 220 1 37 | 54 [ 61 ] 79 [80]88 ] 9111011 124 [ 129 |

Duplex, 5" order, 132 channels
GroupB [3]4]7] 23 [ 45 73] 751 85 [ 96 [102] 120 128 |

Duplex, 5" order, 132 channels
GroupC 16| 41 | 57 I 50 ] 74 [ 78 | 83 | 110 ] 122 [ 123 [ 130 |

Duplex, 5" order, first 52 channels \
GroupD |17 [ 1821 [ 31 [40] 46 | 48 | \
Duplex, 5" order, first 52 channels

GroupE |19 | 28 32 ] 4344 [ 49 [51 ]

GroupF | 29 | 30|35 42 [ 50 [52]

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

Duplex, 5™ order, first 52 channels
Group H

Shunting channels O t

Duplex, 5 order, first 52 channels V

Simplex, 5" order, last 80 channels
Group A 53 | 56 | 60 | 71 7 99 | 109 | 118 | 126 | 131 | 132 |

84 112 | 125
95 103 116 | 127
107 113 114 | 117

Group B 55 58 | 62
Group C 64 | 67 | 69
Group D 68 | 77 | g4
Group E 65 66
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2.3 Radio Transmitter

2.3.1 Carrier power (conducted)
Connect the equipment as shown below,

Transmitter n RF power
under test " meter

2.3.1.1 Measure the carrier power in the absence of modulation.
2.3.1.2 The measurement shall be made under the exireme test conditions as well.

2.3.2 Conducted spurious emissions
Connect the equipment as shown below.

Transmitter N RF power
under test " attenuator

B T

RF signal i
generator
Spectrum
analyser
or
Test receiver
2.3.241 The duplexer must be fungd to rating band. See specifications in clause 1.4.1.

or (including the duplexer) must be such io limit the carrier level at
siver to approximately 60 dBm.

2322 The value of the RF agan
the spactrum analyger

2323 titling an wvnodulaled carrier, measure and record the requencies
fthe conducted spurtous up to the 5" harmonic.

"} 3 2 4

2 3 2. 5

2.3.2.6

2.3.2.7 3.2.5& 2.3:2:6for all the other spurious emissions detected.

2.3. R&wove the RF attenuator and duplexer and repeat the measurements when the transmitter is
& in the standby mode.

2.3.2.9 The measurements shall be made under the extreme test conditions as weli.

2.3.1.10  With the above circuit the reverse channels can also be tested.
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233

2.3.3.1
2.3.3.2
2.3.3.3

2334
2335

Carrier frequency error

Connect the eguipment as shown below.

Transmitter - RF power Frequency
under test e attenuator counter
' | Radio test set !
- _-JI f
! :
Measure the carrier frequency in the absence of modutation. \\

Repeat the measurement on each channe!l on which the transmitter is &quipped to operate.

Calcutate the carrier frequency error as the difference between the assiged frequency and the
measured frequency. (Some test instrumenis can be sef ! easure the frequency error
directly).

Record the worst case as the result,

The measurement shall be made under the exireme wns as well.
2.3.4 Carrier attack time
Connect the equipment as shown below.
Transmitter RF powe Storage
under test " atten oscilloscope
1 erT 1 Trigger
input

2.3.5.1
2352
2.3.63

2.3.54

2.3.5.5
2356

Control switch

¢ GdiB (b0%) below e sieady state level. 7

Transmitter RF power
under test attenuator
Adjacent
channel power
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 1 250 Hz signal at a level 20 dB greater than that required to
produce the standard test modulation factor.

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

Express the adjacent channel power in dB with reference to the measured carrier power.
Record the worst ratio as the measure of the adjacent channel power,
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Qr: When the measured level does not comply with the specification:
The adjacent channel power not to exceed a level of — 37 dBm irrespective of the carrier
power level,

2.3.6 Intermodulation attenuation ({ixed radio stations only)

Method A: Connect the equipment as shown below.

Directional
coupler
Transmitter RF power Spectrum
under test attenuator * analizer
RF signal

source V

2.3.6.1 Set the unmodulated signal level from the RF signg o give a level, measured at the
transmitter output terminal, 30 dB below the output ci§ el.

2362 With the transmitter fransmitting an unmodulatg¢d car Vary the frequency of the RF signal
source between 50 kHz and 100 kHz, abov elow the carrier frequency.

2.3.6.3 Measure the tevels of the Intermodulatio OIS,

2364  The Intermodulation attenuation is expreSgg# as the ratio of the carrier level fo the level of the
largest tntermeduiation product (thir bserved.

23865 Record the worst case as the r
Note: Ensure that the measurdd respgnse is not caused by spurious signals from the RF signal

source.
Method B: Connect the iynent as shown below.

aesQ
2.3.6.7
2.36.8
2.3.6.9
2.3.6.10

2.3.6.11

236.12

Directional | RF power
[ coupler i attenuator |
o | ¢ 20dB
[ [}
AAAAA FEN - I TS S IR (N1 ¥ S S o
| atten- 1 termin- Interfering
I uator | ation signal source
L I
i | .
‘e [ -

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

The directional coupler must have an insertion loss of < 1 dB, directivily of » 20 dB and
sufficient bandwidth,

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

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

The transmitter under test shalf be unmodulated.

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

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

2.3.6.14 Hecord the worst case as the resuli.

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

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

AF signal | Transmitter RF power
generator under test attenuator

' i Modylation
| Radio test set ™"~ a r
! : oWy

according to the manufacturer's

23.71 Ensure that the maximum deviation is set cprrec

procedure.

2372 Apply electrically a 1 kHz audio test sign icrophone input of the transmitter at a level
sufficient to produce the standard test ion fRtor.
(When an electrical input signal ¢ applied this may be replaced by an acoustical
signal.)

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

23.74 Note the level of the audic testGignal Jeference).

23758 z to 2795 kHz:
2.3.7.5.1 io test signal with 20 dB. Ensure that the measured deviation

m system deviation.

23752 ing the audio input signal level vary the modulating frequency

Hz and 2.55 kHz.

Wiliency 2.55 kHz to 6.0 kHz:
Decrease the audio test signal to obtain the standard test modulation factor
{reference). , e
Without changing the audio input signal level vary the modulating frequency
between 2,55 kHz and 6.0 kHz.

Record the largest positive or negative peak deviation obtained, as the modulation

timit for the specific modulating frequency band.

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

2.3.7.7 Modutating frequency 6.0 kHz to 12.5 kHz:

2.3.7.7.1 Obtain the standard test medulation factor (reference).

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

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

Note: Care must be taken not to generate hum when the audio signal is
connected electrically.
It must be ensured that the acoustical audio source has a flat response
throughoul the bandwidth.
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TRAANSMITTER MOPULATION LIMITING
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2.3.8 CTCSS deviation
Connect the equipment as shown below,

2.3.9.1

Transmitter
under test

T
1
1
1
1
1
1
i
H
i

demodulator

y and activate the function.
modulation analyser to Low Pass cut-off 15 kHz or 20 kHz.

vaudio input signal (Modulating sigaly transmit & camer, ~

o Transmitter — RF power
under test ! attenuator
AF distortion Audio filter E Modulation
meter 0.3 - 3.4 kHz ! analyser
5 demoduiator

H
1
i
1
1
1
1
1
1
1
1
1
1
1
1
1
1

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

2.3.8.1.2  Record the distortion obtained.
2.3.9.1.3  Adjust the audio signal generator frequency to 500 Hz.
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2392

2.3.10 Audio frequency response

Connect the equipment as shown below.

2.3.10.1

23.10.2

2.3.9.1.4  Set the audio output signal at a level sufficient to produce the standard test
modulation factor.

2.3.9.1.5  Record the distortion obtained.

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

600 Q balanced line inpugt

Where a 600 Q balanced line is provided, the THD must be measured on this line.

2.3.9.2.1 Load the line with a 600 O resistive load or equivalent impedance, provided by the
test instrument.
2.3.8.22  Injecta t kHz audio test signal into the line at a level of ~10

2.3.9.23 Ensure that the transmitting signal deviation comply \& the standard test
modulation factor.

2.3.9.24 Measure and record the | HL.

- 2:3.10.4.3.

AF signal Transmitter
generator | under test
AF level m Modulation
e~ — — ]
Method Method analyser
A 8 demodufator
Standard measurement
Method A.
2.3.10.1.1  Appiy gleck a 1kHz audio test signal to the microphone input of the
trangfmi level sufficient to obtain 20 % of the maximum system deviation.

2.3.10.1.2 e lpw pass filter (cut-off 20 kHz) at the modulation analyser.

231088
: tor constant. -

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

reference to the corresponding level at 1 kHz.

Apply electrically a 1 kHz audio test signal to the microphone input of the
transmitter at a level sufficient to obtain 20 % of the maximum system deviation.
2.3.10.1.7 Select the low pass filter (cut-off 20 kHz) at the modulation analyser.

2.3.10.1.8 Keeping the audio signal level constant, vary the frequency from 300 Hz to 3 kHz.

2.3.10.1.9  Record the variation in the audio output level from the demodulator in dB with
reference 1o the corresponding ievel at 1 kHz,

Note: The + and - signs must be inverted to be able to apply the graph.

600 Q balanced line input

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

this line.

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

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

2.3.10.23 Ensure that the transmitting signal deviation comply with the standard test

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

10 2.3.10.1.9)

AUDIO FREQUENCY RESPONSE OF PM TRANSMITTERS
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2.3.11 Angle modulation hum and noise ratio

Conhnect the equipment as shown below.

AF signal Transmitter RF power
generator under test attenuator
AF level meter Audio filter | Modulation
0.3-3.4kHz | analyser

(:iemoc!uEator‘s

2.3.11.1  Apply electrically a 1 kHz audio test signal to the microphone inp e transmitter at a level

sufficient to produce the standard test modulation factor.
2.3.11.2  Record the audio ouiput level from the modulation analyser W.
2.311.3 Remove the modulation from the transmitter.
2.3.11.4  Again record the audio output fevel from the modulati

2.3.11.5  Calculate the angle modulation hum and noise ratio @
two measurements in dB.

er demodulator.
mining the difference between the

Note: Care must be taken not to gen hum when the audio signal is connected

electrically.

Short circuit the audio input ¢
is removed.

ns of the radio transmitter when the audio signal

2.3.12 Amplitude modulation hum an
Connect the equipment as shown

Transmitter
under test attenuator analyser

RF power : Modulation
_________________ X demodulator

d noise level (dB) = 20Log{2 m/100)

nsmitter loads

1

Transmitter i __f Open circuit !
under test ?7 ! i
l— ________________ ]

Antenna

Terminal +— - »

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 pericd 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.
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2.4 High Site Equipment

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

RF signal - RF switch RF attenuator |
generator - "
Trigger
input
> Storage
- osciiloscos
Channel

RF power o BS transmitter
attenuator b : under test

24.1.1 Apply a standard RF test signal to the receiver under t
2412 Determine the usable sensitivity as described in cfause 2.2.3.

2.4.1.3 Adjust the sqguelch to open at a RF sig eVyof — 115 dBm, measured at the antenna

terminal.
24.1.4  Setthe RF signal level 12 dB above t}
24.1.5 Set the storage oscilloscope to single

24186 Enable the RF switch and m
voltage level to reach a value 6

2.41.7 Repeal lhe measurement Nyee ti
repeater attack time.

ime required for the unmodutated transmit carrier
o} below the steady state level.
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2.4.2.1

Talk Through Signal

Audio levels

Connect the equipment as shown below.

RF signal
generator

Base station
receiver under

test

- Unit

Line Branching

242141
24212

24213

[ P

Adjust the R

Note:

Base station
transmitter
under test

T
!
?
f
i
[

Link receiver
under test

R T U

Link transmitter
under test

Other links

Microw

AF level meter

hat the lines are correctly loaded.

ignal generator to produce the standard RF test signal.

frequency level meter to high impedance/bridge mode. This is to

the fevel meter does not load the ines, -

the audio level from the source (Rx} first.Adjust the level if necessary... -

e the method described in clauses 2.4.2.1.1 1o 2.4.2.1.4 to measure and adjust
the audio fevel from the link receiver.
Measure the audio level from the microwave ard adjust'if necessary.

The same measuring method is used on the Trunked radio equipment.
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2.4.2.2  Audio Frequency Response

Connect the equipment as shown below.

Base transmitter
under test

RF signal Base receiver
generator under test
AF level meter Modulation
analyser

RF power

attenuator

demodulator

24.2.21 Ensure that all the audio level settings have been s
24.2.22  Adjust the RF signal generator to produce the sta
24223  Select the low pass filter (cut-off 20 kHz) at th

24224  While keeping the modulation factor con
the range 300 Hz to 3 kHz.

24225  Record the variation in the audio guiput r from the demodulator over this
range in dB with reference to the corfesponding level at 1 kHz.

24226 Branches to the link radio and I must also be measured.

Fgest signal.

i0n analyser.
the modulating frequency over

THROUGH SIGNAL
EQUENCY RESPONCE
phasis and Pre-cmphasis
5 T i T T T T T T
| 1 | r 1 | 1
' 1 | 1 1 1
4 —F—imH - —— - —— - H - - = — = e e e e L w1
= | 1 | | 1 [ 1
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é 3 s 1 : i 1
ﬂ i i P t ¢
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g 2t T - E B i
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a 1 Tr A I B -l
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o
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|
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REPEATER TALK THROUGH SIGNAL
AUDIO FREQUENCY RESPONCE
Without De-emphasis and Pre-emphasis
5 i T I T T A R
H | I I b 1
: | ' [ [
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RECEIVER MODULATING FR

2423 Modulation factor linearity
Connect the equipment as shown bg

RF signal Base transmitter
generator - - under test
Modulation | RF power
analyser h attenuator

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

a, 24232  Ensurethat all the audio ievels 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.

2.4.2.35 Branches to the link radio and other links must also be measured.
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REPEATER TALK THROUGH SIGNAL
MODULATION FACTOR LINEARITY

2.5 1
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1 f
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I i
e e ) b
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¢ 0.5 1 5
RECEIVER MODULATI

2424 Audio frequency THD
Connect the equipment as shown b

RF signal N er - Base transmitter
generator - undgf test - under test
g
§
““j"t“'""z RF power
: i l
- T “Audio fitter- - = - Modulation~— -
03 =34z LT S analyser -
demodulator

2.4 Ensure that all the audio levels are set correctly.
\\ 24.24.2  Apply a standard RF test signal to the receiver under test.
24243 Record the audio total harmonic distortion from the transmitter.
2.4.244  Branches to the link radio and other links must also be measured.
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2.4.3 Filters

2.43.1 Duplexer
The best method to check or tune a duplexer is to use a Transmission Line Analyser. This

measuring method will not be covered in this document.

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

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

measurements.
2.4.3.11 Calibration
24.31.1.1 Connect the RF signal generator with the two connecting cables to the test

receiver or spectrum analyser, }]
2.4.3.1.1.2 Tune the RF signal generator and the test receiver/sp t\ analyser 1o the in-

band receiving/transmitting frequency to be measured,

2.4.3.1.1.3 Set the output level of the RF signal generator as required.
eqg. Low-level : <-60dBm
High-levei : 0 dBm.

24.3.1.1.4 Record the difference between the applie asured signal fevel. The
difference must be included in the calcu r
Note: This method compensates for di % s and the connecting cable losses.

24312 Insertion loss - Rx
Connect the equipment as be

Test receiver
or
Spectrum analyser

RF signal
generator

nd receiving freguency to be measured.

Inject the signad at the anionna port {low level) and measure the level at the
receiving port. - S e S

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

~ 2.4.3.1.2.4 The inaertion logs must comply throughout the operating band.
At the high site this measurement can be made in the following way:
24.3.1.2.5 GConnecl the RF signal geoeralor direcly 1o the receiver
2.4.3.1.2.6 Adjust the RF signal generator to produce a standard RF test signal.
2.4.3.1.2.7 Decrease the RF signal level till the squelch closes.
243128 Increase the RF signal level slowly and note the level when the squeich open.
2.4.3.1.2.9 Connectthe RF signal generator to the receiver via the duplexer (Ant port).
2.4.3.1.2.10 Repeat the procedure irom clause 2.4.3.1.2.6 t0 2.4.3.1.2.8.
2.43.1.211 Calculate the insertion loss by determining the difference between the two
recorded signal levels in dB.

Note: When the result is within specification, the insertion loss through the
coaxial cable between the receiver and duplexer can be ignored.
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24313 Insertion loss - Tx
Connect the equipment as shown below.

Duplexer
under test

Tx Ant Rx

RF signal A_L_f' IT LIJ— 500 load

generator

Test receiver \
or \

Spectrum

analyser

2.4.3.1.3.1 Tune the RF signal generator and the test oevrum analyser to the in-
band transmitting frequency to be measured.

2.43.1.3.2 Inject the signal at the transmitting poy
antenna pori.

2.4.3.1.3.3 CGCalculate the insertion loss by d§termin
signal level and the measured in dB.

2.4.3.1.34 The insertion loss must co rouout the operating band.

At the high site this megeos nt can be made in the following way:
2.4.3.1.3.5 Connect a terminated @ eNdirectly to the transmitter.
2.4.3.1.3.6 Measure the un- ulgd ghlrrier power from the transmitter.

2.43.1.3.7 Connect the saNe tergpinated watimeter to the transmitter via the duplexer
{Antenna p

2.4.3.1.3.8 Measure -modulated carrier power from the transmitter,

243139 Calc sertion loss by determining the difference between the two
er levels in dB.

I} and measure the fevel at the

he difierence between the injected

"'Orlat"i‘én-between the transmitting and receiving paths -~
Connect the equipment as shown below.

Duplexer’
under test

Tx Ant Rx

_ Test receiver
RF signal or

generator Spectrum analyser

508 load

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

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

2.4.3.1.4.3 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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2432

S

24315 Impedance matching
Connect the equipment as shown befow.

RF signal | RF Amplifier | Through Line
generator - f - Wattmeter
i
e 1
' Radio [ Duplexer
' transmitter :’J under test
B it ' Tx Ant Rx

I_I

508 load

2.4.3.1.5.1 Tune the RF signal generator to th @ transmitting frequency to be
measured.
2.4.3.1.5.2 Measure the Voltage Standing Wav§ Ratio {VSWR} with a through line watimeter.

2.4.3.1.56.3 If the wattmeter does not indiga SWHR, note the forward and reflected power
and calculate the VSWR. ’
{(1+VPower reflected/Pg

24.3.1.54 Theimpedance m3 i

243155 Use the same meffod to QEasure the impedance at the receiver and antenna
terminais.

Combiner
243.2.1
24.3214 tionYoss can be measured as explained in clause 2.4.3.1.2.
ads must be connected to all open transmitiing and receiving ports.

243212
' yecled signal level.at the.antenna port must be low (s~ 80-dBm

-amplifier-in the-reeeiving palh being saturated.-- - — - - oo -
the receiving ports must be measured.
[ he insertion toss must comply throughout the operating band.

do-prevent . w.

. ingertion foss - Tx

2.4.3.2.2.1 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 ports.
2.4.3.2.2.3 Al the transmitting ports must be measured.

2.4.3.2.2.4 The insertion foss must comply throughout the operating band.

24323 Isolation between the transmitting and receiving paths

2.4.3.2.3.1 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 Alf the ports must be measured.
2.4.3.2.3.4 The isolation must comply throughout the operating band.
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24324 {solation between the transmitting ports

Connect the equipment as shown below

Combiner under test

Tx ports Ant Rx ports

RF signal L‘J

generator

'\

Test receiver 500

or oads
Spectrum analyser V

eiVer/specirum analyser to the in-

2.4.3.24.1 Tune the RF signal generator and the
band transmitting frequency to be eas
2.4.3.2.4.2 Fiity-ohm loads must be connectedfo the antenna- and all open transmitting and
receiving poris,
243243 Inject the signal at the firs itting port (high level) and measure the level at
the other transmitting pgsie
243244 Repeatstep24.3.24. @ njecting the signal at ports 2 to 4.
i gfiermining the difference between the injected signal

24325
24.3.2.5.1 e matching can be determined as explained in clause 2.4.3.1.5.
243252 4 mJdpads must be connected to all open transmitting and receiving poris.

receiver and anterna lerminals:ita problem is suspecled, the combiner -
must be send to a facility with the proper equipment and competency.

2.4. Impedance matching

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

Connect the equipment as shown below.

RF signal .| RF Amplifier Through Line
generator - AT Wattmeter
i
i

Radio

500 load B LTI peepeisggpupiope g g p I—

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 watimeter.
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24413 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).

24414  Tune the RF signal generator to the in-band receiving frequency.
24415 Measure the Voltage Standing Wave Ratic as above.

24416  The impedance matching must comply throughout the operating band.
24,417  Record the worst case as the impedance matching.

2442 Insertion loss
Connect the equipment as shown below.

RF signal RF Amplifier Radio :
generator " ST T trgnsmitter E

Terminated
Wattmeter (2)

Terminated
Wattmeter (1)

-band transmitting frequency.
end of the coaxial cable using the terminated

24421 Tune the RF signal generator 4g

24422 Measure the power at the
wattmeter {1}.

24423 Measure the power atl @
waitmeter (2).

24.4.24  Calculate the inse§§ion lo@s by determining the difference between the power levels
measured inglB.

2.4.4.25  Tune the Q& s\nal generator to the in-hand receiving frequency
rements as above.

end of the coaxial cable using the same terminated

Connect the equipment as shown below.

RF signal | RF Amplifier _ Radio i
generator " © ) transmitter
e )
Antenna ) Through Line Coaxial cable
under test [ Wattmeter [+ b—momsmsmssmmnooons N

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

24.5.1.2  Tune the RF signal generator {0 the in-band transmitting frequency.
24513 Measure the Voltage Standing Wave Ratio (VSWR) with a through line wattmeter.

24514 If the wattmeter does not indicate the VSWR, note the forward and reflected power
and calculate the VEWT (see clause 2.4.3.1.5.3).
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24515  Tune the RF signal generator to the in-band receiving frequency.
24516  Measure the Voltage Standing Wave Ratio as above.

24517  Theimpedance matching must comply throughout the operating band.
24518  Record the worst case as the impedance matching.

2.4.5.2 Effective Radiated Power (ERP)

24521 The effective radiated power is calculated as follows;
The RF power measured into a 50 Q load that replaces the antenna, times the
gain of the antenna with reference to a Dipole antenna (dBd).

24522  The following calculation could also be used:
Antenna gain (dBd) - Duplexer/combiner insertion loss (dB) - Coaxial cable
insertion loss (dB} + Transmitting power at transmitter {dBr“:onvert the result to
Watts {0.001 x Antilog(dB/10)}.

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

500 RF-
Antenna _ coupler . celver
system - I test
RF signal R
generator -
SINAD meter AF output
B load
& Power
meter
24641 The transmitti er ot all the transmitters must be set correctly.

24862 r e RF-coupler must be < 1 dB. . _‘
TP 4R Adjust th Bl . generator 1o produce The standard Tesl signal and apply il to thereceiver - 7.

e e 1] R e e e s e 4 e imnent e conmtra st o s e b R

2464 RF signal output level until the SINAD ratio is 12 dB.

2.4.6. RF signal levet at whichthe 12 dB SINAD is obtfained.

2.4, Transmit from the other transmitters situated on the site.

Q.? Note if the SINAD ratic is degrading.

2.4.6.8 If so, while fransmitting increase the RF signal output from the generator 1o obtain a SINAD
ratio of 12 dB.

2.4.6.9 Note the RF signal level.

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

247 Audio Line Branching Unit (LBU}
2.4.7.1 Impedance matching
Connect the equipment as shown below.

Transmission Input LBy
line tester Chan §| under test

24711 Switch the power of the LBU on.
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24.7.2

2.4.7.3

24712

24713

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

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

Audio levels
Connect the egquipment as shown below.

Audio signal fpul LBU Output Low pass filter
generator chan1] undertest |[cran: | Cut-off 20 kHz

2.4.7.21

24722

24723
24724
24725
24726

24727

:
\ F level

meter

Ensure that the audio signal generator and audk | mgter are set o the correct
impedance.

Route all the input terminals to all the rmiftals. This is required for the
tests that follow.

Apply a 1 kHz signal at a level of — 10 d hannel 1 of the LBU.

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

Adjust the output levels to objaig — Bm if necessary.

Repeat the measuremen the audio signal applied to the other input
terminals.

Al output levels sh Bm without readjustment.

S

Audio frequency response

Connect the equipment a

hown Delow.

2.4.7.3.3
24734

24.735

247386

LBU Ouiput  +  Low pass filter
under test chant | Cut-off 20 kHz

l

AFlevel |
.. .meter..

Ensure that all the audio levels are set correctly.

Apply a 1 kHz signal at a fevel of - 10 dBm into channel 1 of the LBU.

Measure the signal level at the output terminal of channel 1.

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

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

Repeat the measurements with the audio signal applied to the other input
terminals.
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AUDIO FREQUENCY RESPONSE OF LINE BRANGHING UNIT
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2474 Audio total harmonic distortion (THD)
Connect the eguipment as shown below.

Audio signal fnput Output Low pass filter
generator Chan 1 st Chan1 | Cut-off 20 kHz
AF THD
meter

al' W the audio fevels are set correctly.
e input terminals to all the output terminals.

pedance.
Apply a 1 kHz signat at a level of — 10 dBm into channel 1 of Lhe LBU.
Record the audio total harmonic distottiory sbiainmed at lhe vulpul lenminaks,

N/ 4. Repeat the measurements with the audio signal applied to the other input
a, terminals.

2475 Audio signal to hum and noise ratio
Connect the equipment as shown below.

Audio signal Input LBU Output Low pass filter
generator chan1] undertest [ cnant i CCITT
AF fevel
meter

24751 Ensure that all the audio levels are set correctly.
24752  Route all the input terminals to all the output terminafs.
24.753  Apply a 1 kHz signal at a level of — 10 dBm into channet 1 of the LBU.
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2.4.7.5.4  Short-circuit all the other input terminals.
24755  Measure the signal level at the output terminals of the LBU.

24756 Remove the audio signal generator and short circuit the input terminal (1) of the
1.BU.

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

24758  Calculate the ratio in dB between the audio output levels obtained with and without
the applied audio signal, as the signal to hum and noise ratio.

24758 Repeat the measurements with the audio signal applied to the other input
terminals.

2.4.7.5.10 Record the lowest ratio as the result.

24786 Channel cross talk
Connect the equipment as shown below.

Audlo sighal nput
generator Chan 1
LBU
Input under test
[:: Low pass filter
Chan 2 2 Cut-off 20 kHz
AF level
meter
2.4.7.6.1 Route all the chgnnels erate separately e.g. Channel 1 input terminal to
channel 1 output §grmingh; channcl 2 input terminal to channc! 2 output tcrminal;
etc.

e level settings are correct for each channel.
al at & level of — 10 dBm into channel 1 of the LBU.

24762 Ensurel
24763  Injec
24764

‘ aie the rat:e in dB between {he audle mput eagnal Ieveiand that measured air— -
& other output tebminals, except that of charingt 1. ,

Repeat the measurements with the audio slgna! anected into the other Input
_terminals, o o :
Record the worst case as the result
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2477 Common-mode rejection ratio
Connect the equipment as shown below.

Input Output

Impedance LBU Impedance
matching Chan 1 under test Chan 1 @ matching
load - load

R R fienm
Audio signal “‘J‘—J (V)
generator
le
e

@ Voltmeter R = Impeda

24771  Adjust the amplification of the L4 unity gain.
If the gain cannot be adju saNyre the input and output voltage levels and
calculate the gain.
24772  Setthe audio signal gg
HIGH.
24773 Increase the sig Evel of the audio generator fill the level measured on
the output fine of IRg LBY, also increases.
24774  Record the injut and output signal voltage levels.

24775 lithe LB for unity gain, calculate the ratio in dB between the audio input
[ at measured on the output line of the LBU.

uency to 1 kHz and set the output impedance to

1as a gain, calculate the ratio by dividing the input voltage levet by the

uliiply the-caloulated.ratio with the gain of the LBU. under-tests-and express-the.
B e oaeuated ne gain o the-

e.g. Input voltage/Output voltage = R:1
L RxGan=T1
dB = 20Logq(T/1)
\\ 2.4.777 Repeat the measurement on the cther channels.

24.7.78 Record the worst case as the result.

Page 52 of 58

oifage'-iev-el-.----::-- e M - ‘"“’ s e



BBD8635 Version 7.0

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

Power |+ E-signal LBU M-signal @ +| Power
supply i under test supply

@ Ammeter
2.4.7.8.1 Route the E-signal of channel 1 to activate the M-signal o§§a }\e channels.
24782  The value of the load resistor R, must be such to petgit 8 current flow of 8 mA to
10 mA.

24783  Apply a DC voitage at the appropriate level to th Werminai.
24784  Apply a DG voltage at the appropriate level al terminal and measure

the current.

24785 Measure the current flow ai all the M-sig i,
24786 Reverse the voitage polarity at the E & terminals and repeat the test.

24787  Repeat the above tests with other rQuting combinations.
24788  Measure the resistance bet@ s & M-signal terminals and the LBU earth.

The resistance must be infi

248 Power Supply & Battery Charge
2.4.8.1 Output voltage requlation

Connect the equipment as shoW belgw.

Power Variable
supply @ @ nower
under load

test

B Emmeter

Intermittent:

Adjust the Variac to obtain the nominal input voltage to the power supply/battery
charger, T oo

Vary the pawer load to ohtain a current drain from Q0 ampere to maximum current
whife recording the output voltage.

248113 The measurament shall be made under the extreme test conditions as well.

24812  Continuous:
2.4.8.1.2.1 Adjust the Varac to obtain the nominal input voltage to the power supply/battery

charger.
2.4.81.22 Set the power load to obtain the maximum current drain and record the output
voltage level for a period of four hours,
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24.8.2

2483

Efficiency
Connect the equipment as shown below,
Power Variable
AC Variac . i supply @ @" power
—_—— »] under toad
test
@ Voltmeter @ Ammeter

24821

24822

2.4.8.2.3

24824

2.4.8.25

\

Adjust the Variac to obtain the nominal input voitage to t e\power supply/battery
charger.

Vary the power load to obtain a current drain fromg0 amper®yo maximum current
while recording the input and output voltages an M
Calcutate the efficiency in percentage.

Efficiency = (Power out/Power in} x 100 3

Repeat the test with the specified minim 0 the maximum input voltage to
the power supply/battery charger.

Record the worst case as the resuli,

Outiput voltage ripple

Connect the equipment as shown be}

|

¥ Variable
. A ; _
Variac @ O" power Oscillos
load cope

\rget.
ary the power load to obtain a current drain from 0 ampere to maximum current

- while recording the output voltage ripple with the oscilloscope.

The measurement shall be made under (he exlreme tesl condilions as well.

Record the worst case as the resuit.

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

extending the battery service life.
This finction must be noted.
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2484 Radiation of spurious frequencies
Connect the equipment as shown below,
Power )
— | sopply @] Varabt
AC ariac under
L test load
Antenna Test rgceiver
or trum
alyzer
@ Ammeter
2.4.8.4.1 This test has to be performed inside a Faraday ¢ ielding).
2.4.8.42  All the instruments and electrical equipment cage not used for the test
have to be switched off to prevent interigfend the frequencies to be scanned.
Ideally, all the equipment except the % pply under test and the anienna
should be on the outside of the ca
24843 The measuring antenna to be 1 m from the power supply/battery charger.
24844  Vary the power load toc obig curfyt drain from 0 ampere 1o maximum current
while scanning the radio-op g band (455.0000 MHz to 467.0000 MHz).
2.4.8.45  Record the frequencig “ of all the detected signals.
2.4.85  Desensing of receiver (condfictive)
Gonnect the equipment ag shoWgbgfiw.
RF signal Receiver | AF output load
generator & Power meter
Iy
i Audio filter
.. Powsg sWpn : 3
e ANARE e . R SRR N
¥
Bggtery | N SINAD meter
& ,
«, 24851 Use a battery to power the receiver.
24852  Adust the RF signal generator to produce a standard RF tfest 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.
24855  Replace the battery with the power supply under test.
24856  Thelength of the power leads to the radio must be 1.0 m.
24857  Place the power supply as far as possible from the radio.
24858 Readjust and record the RF signal output level at which 12 dB SINAD ratio is
obtained.
2.4.85.9  Record the difference in dB between the recorded RF signal levels as the receiver

desensing.
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2.5 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  Oninstrument
Connect the radio under test to the trunk enabled instrument.

1.5.1.1 Registration
Switch the radio on and ensure that it register on the instrument. The radio will display a

registered indication and the instrument wilt display the radio’s trunking number.

1.5.1.2 Make a call with the same prefix number (e.g. 2052001203 to 2052001204).
The instrument will display the called radio’s prefix and the derived identification number.

1.5.1.3 Make a call with the interprefix number (e.g. interfleet call: 2052001203 142001301},
The instrument will display the called radio’s prefix and the derived idelification number.

1.5.1.4 Short form dialling (e.g. 204)

Repeat 1.5.1.2 using the short form dialling.

1.5.1.5 PSTN call (e.g. 0117748227) »
The dialled number must be presided with 0 (e.g. 001177 instrument will display the
called number.

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

1.5.1.7 Handof{

Change the control channel on the instru ensure that the radio re-register on the new
channel.
1.5.2 On trunk system
Two trunk radios and a PSTN teleph e'available and dedicated to the tests.
One trunk radio must be program same prefix number as the radio under test and the

second radio with an interprefix nignber.

1.5.21 Redgistration
Switch the radio underglesNgn and ensure that it register on the trunk system.

The radio will displgy a\EWglered indication.
1.5.2.2 Local cali
Ensure that
1.5

unk radios are registered on the same local site.
ith.the same prefixnumber ..
ng the same. prefix.. number. -Have-

Cail the radio having the interprefix number. Have a conversation with the second

Jarty. 0
Y Short form dialling
a, Repeat 1.5.2.2.1 using the short form dialling. Have a conversation with the
S second party.

1.5.2.24 Call the radio under test
Make & calf to the radio under test from the other radios.
1.5.2.3 intersite call
Move the radio under test to a distant site.
Ensure that the radio is registered on that site.

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

second party.
1.5.2.3.2  Call a radio with an interprefix number
Call the radio having the interprefix number. Have a conversation with the second
party.
1.56.2.3.3  Short form dialling
Repeat 1.5.2.3.1 using the short form dialling. Have a conversation with the

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

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

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

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

2.6 Acoustical Measurements \\

251 Receiver loudspeaker sound pressure level

Connect the equipment as shown below.

RF signal
generator

Sound Pressure

Receiver
Level meter i

under test

2.51.1 Adjust the RF signal generatord0 pr standard RF test signal.
2.51.2 increase the modulation to 2.5\Hz (maximum system modutation).
251.3 Adjust the volume controlNy the r to obtain MUOP.

2514 Place the Sound Pre evel {SPL) meter at a distance of 300 mm in front of the radio
loudspeaker.

2515 Record the SPI€n

uldtion (deviafion).........

_ Transmitter - RF power
.. ”Z"'C under test . 7| attenuator
S S ;
i Radio test set | | Modulation
: oo analyser

25241 Ensure that the transmitter modulation limiting has been set correctly (see ¢lauses 2.3.7).
2522 Ensure that the microphone sensitivity is set fo its maximum.

2523 Generate a 1 kHz tone with the AF source at a level of 80 dB(A}, measured at the radio
microphone.

2524 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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3.

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

END OF DOQN
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AC Altemating Current
Ah Ampere hour
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RE P 'R:adio Frequency
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Rx Receive
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UHF ‘
v
W
Char
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dB{A)
(a1] )
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VI. Relevant Documentation Applicable
Where there is a conflict between the SPECIFCATION and SCHEDULE OF REQUIREMENT DOCUMENT,
the SCHEDULE OF REQUIREMENT DOCUMENT takes precedence.

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

[DOCUMENT NO.

DESCRIPTION

LOCATICN

Quality Management Systems.

\PExtemaE

European Telecommunication Standards for Radios.

External

! Electronic Communications Amendment Act No.1 2014 External
| BS 3939 . British Department of Trade and Industry Specificat ' Extarmal J
; Code of Practice for Transmission of Digit: l
; MPT 1317 ' Radio Systems. External
i :
MPT 1327 External
MPT 1343 i External
| BDD 0635 Version 6 |
[ 22May2014 Internal
P54 External
P55 otected against water jets. Exdemnal
IP 57 st protected.
Protected against the effect of immersion between 15 em and 1 m. External
P67 Totally protected against dust.
Protected against the effect of immersion between 15 cm and 1 m. Externat
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1.

INTRODUCTION

Transnet utifise UHF Handheld - Trunked and Conventional radio equipment, to control train shunting
movements, communicate with train control officers, flagmen, shipping and harbours operations, etc.

SCOPE

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

2.2. This specification will provide Bili of Quantities and Cost Schedule, as per attached &)‘endix B&C)

2.3. ltis envisaged that equipment for this enquiry will be ordered and supplied t0 et Freight Rail's
nominated address. (Appendix D & E).

Tenderers shall submit a clause-by-clause stafement
compliance for this Technical Specification BB version
3.9, | 2.00, dated 6 June 2014, in the columns proy

*Failure to comply will exclude Tender nsideration.

Alternative offers, will be consideféd at et Freight Raii's
discretion, provided that such§ offerg) provide eguivalent
functionality to what has geen JFd in this document.

ts must be completed for each

3.2, | separate compliance dogu
B&C-DKE)

alternative offer. {Ap,

pbssession of a valid frequency spectrum
Radio’s to be supplied. A reference must be

ior to the delivery.

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

Radio’s that comply with Technical Specifications BBD B8535
version 8, dated 21 May 2014 and this specification BBF 2516
version 3.00, dated 6 June 2014, but have not yet been
submitted to Transnet for evaluation, must be submitted to the
Transnet National Test Centre (NTC) to 2 Foley St. Factoria,
Krugersdorp, Gauteng, attention Mr Chris Muller 011 774 8229
3.4. | prior to, or, within 5 (Five) working days after the tender has
closed.

Approval letter from Transnet NTC must be included in the
Tender/RFQ for each product offerad.

*Failure to comply will exclude Tenderers from consideration.
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All programming software, accessories, test interface box [
cables, service manuals, ICASA cerificate, etc. must
35 submitted with the radio when being delivered to the NTC for
™" | evaiuation. Refer to document BBD 8635, for requirements.

*Failure to comply will exclude Tenderers from consideration

This Specification BBF 2516 must be read in conjunction with \

Technical Specification and Method of Measurement for Angle \

36 Moduiated Radie Equipment BBD 8635 Version 8, dated 21
| May 2014.

*Failure to comply will exclude Tenderers from consideration

approved and & certificate per model offered mug
3.7, | submilled.

The equipment offered must be ICASA equipment b

*Failure to comply will exclude Tenderers from cgpsidration.

. ! Tenderers must provide a copy of thej ICASA Radio

[ 45 | Dealers certificate.

! 8

| !

! ! *Failure to comply will exclude Tefiderer: consideration,
Radio’s will be requir batch tested by Transnet NTC
prior to delivery or s

3.9,

*Failure to co in the termination of the order
when radio eg@ip? livered

4. TENDERRB

derers shafl submit a clause-by-clause statement of
| compliance for equipment / items offered on the attached
Schedule of Requirements (Appendix A} in the columns
provided.

*Failure to comply will exciude Tenderers from consideration.

Tenderers shall complete the attached Cost Schedule
(Appendix B & C) for equipment.

4.2.
*Tenderers will be excluded from supplying any items not
priced.
Tenderers shail complete the attached Delivery Schedule
(Appendix D & E) for equipment,

4.3.

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

PR

Technical specifications for items offered must be submitted.
5.1
*Failure to comply will exclude Tenderers from consideration.
The Receiver ioudspeaker must comply with a sound
5.2 pressure level equal to or better than < 84 dB (A) at 300 \
. mm. Refer to document BBD 8635 version 8, dated 21 May \
2014 for test method.
The Transmitter deviation must be between 300 - 500 Hz
5.3 from sound pressure level of 80 dB (A) at the microphone.
e Refer to document BBD 8635 version 8, dated 21 May 2014
f for test method,
Radios must be capable of handling a frequency§switchin
5.4, | bandwidth of 15 MHz on both transmit and resajybetween
channels with no degradation. ?ﬂ
Radios must be programmable in tiE MHz band
5.5. without signai degradation nor Saent gy board changes
~ t0o be specified.
5.6. Radio’s must operate § kHz channel spacing.
57 The handh RF “output power must be software
o selectable d 4 watts, or to be specified.
I al mode, the handheld radio must have a
5.8. m of 16 channels. {Can specify alternative number of
el
e display on the radio must have a minimum of twalve
\\ alpha numeric characters.
It must be possible to assign an alpha — numeric {abel to
5.10. | each conventional channel.
5.11. | Radios must be IP54 compliant or better.
Battery capacity must be capable of sustaining an 8 hour
5.12. | shift, with a duty cycle of 20, 20, 60. (Transmit, Receive,
Standby)
5.13. | Battery capacity to be declared in mAh.
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5.14. | Battery chemical composition to be provided.
5.15. | Battery Model number must be provided.
5.16 Radio key pad must have a lock - out facility after a channel
77" | has been selected. ‘
5.17 Rotary channe! selector switch must be able to be disabled
| with software.
5.18. | Birth date of radio. (when was it released into the market) V
519 Date expected to be withdrawn, superseded or replaced
=7 | the market. (Manufacture official letter to be proviged)
5.20 Warranty period, exceptions, terms and tions®o be
7T | indicated.
5.21. | Warranty period of radio to be |
592 Warranty turn — arougd t'Nge for repairs to be specified in
7| working days.
5.23 Supplier ve Prat warranty repairs and technical

out on Its own premises.

hnical support must be readily available locally
 Of al least seven years from date of purchase.

equipment returned from repairs must be fully aligned to
meet the specification of compliance. Certification must be
issued and random batch testing will be performed.

5.26.

Service manuals must be in English and available on CD-
ROM.

5.27.

Programming software must be on CD-ROM,

5.28.

Programming software must be Microsoft Windows 7
compatible.

5.29,

The selection hetween Trunked and Conventional modes
must be easily selectable.
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5.30 Trunked handheld radio must operate in accordance with
=2 MPT 1327 and MPT 1343 standards.

Trunked radio handheld must have a User Selectable
5.31. {inclusive and exclusive Group call facility catering for 100
Groups.

e

6. TRAININ

s

6.1 Tenderers must be in a position to provide training on al
. products offered, country wide,

schedule of requirements,

|
I
6. Training required on products will be indicatgd in ]
|
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