TRANSNET

r

FREIGHT RAIL, a division of

TRANSNET SOC LTD
Registration Number 1990/000900/30

!\\
[hereinafter referred to as Transnet] V
REQUEST FOR QUOTATION [RFQ] No %T 2290 - 16301
FOR THE SUPPLY AND_D Y OF COMMUNICATION EQUIPMENT (HAND HELD
RADIOS)
DELIVERY r& ID SOUTH
1SS % 08 JANUARY 2015
?x DATE: 22 JANUARY 2015
CcL

ING TIME: 10:00
BID VALIDITY PEIROD: 30 APRIL 2015



Transnet Request for Quotation No ERACKT 2290 - 16301 Page 2 of 27

SECTION 1
NOTICE TO BIDDERS

On or after 08 January 2015, the RFQ documents may be inspected at, and are obtainable from the office of
the Transnet Freight Rail Advice Centre, Inyanda House 1, Ground Floor, 21 Wellington Road, Parkton,
Johannesburg.

RFQ documents will only be available for collection between 09:00 and 15:00 from 08 January 2015 until
15H00 on Wednesday 21 January 2015.

Any additional information or clarification will be faxed or emailed to all Respondents, if necessary.

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

METHOD: Hand delivered
The envelope is to be deposited i

foyer on the ground floor ang sho
CLOSING DATE AND TIME: 22 January 2015, 10

CLOSING VENUE: The Secretary

Transnet Acqui@QCiI

box which is located in the

iddressed as below.

Ground flog,
Tender bo!

Inyar§ja Ho

2 ton Road

Wn

Jopannesburg
x 001

It should be noted that the tender box is located at the main entrance and

is accessible to the public 24 hours a day, 7 days a week

RespOnses to RFQ

Responses to this RFQ [Quotations] must not include documents or reference relating to any other
quotation or proposal. Any additional conditions must be embodied in an accompanying letter.

2 Broad-Based Black Economic Empowerment [B-BBEE]

Transnet fully endorses and supports the Government’s Broad-Based Black Economic Empowerment
Programme and it would therefore prefer to do business with local business enterprises who share these
same values. Transnet will accordingly allow a “preference” to companies who provide a valid B-BBEE

Verification Certificate. All procurement transactions will be evaluated accordingly.

Respondent’s Signature Date & Company Stamp
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2.1 B-BBEE Scorecard and Rating

As prescribed in terms of the Preferential Procurement Policy Framework Act (PPPFA), Act 5 of
2000 and its Regulations, Respondents are to note that the following preference point systems are
applicable to all bids:

the 80/20 system for requirements with a Rand value of up to R1 000 000 (all applicable
taxes included); and

e the 90/10 system for requirements with a Rand value above R1 000 000 (all applicable

taxes included).

e Bidders are to note that if the 80/20 preference point system is stipulated in this RFQ and
if all Bids received exceed R1 000 000.00, the RFQ must be cancel@\

e  The value of this bid is estimated to be below R1 000 000 ( icable taxes included);
and therefore the 80/20 system shall be applicable.

When Transnet invites prospective suppliers to submit P Vcs various expenditure

programmes, it requires Respondents to have their B-BB

@

The Department of Trade and Industry rec r d the Codes of Good Practice on 11 October
2013 [Government Gazette No. 36928]. Revised Codes will replace the Black Economic

s verified in compliance with the
Codes of Good Practice issued in terms of the Broad Ba
53 of 2003.

conomic Empowerment Act No.

9 February 2007. The Revised Codes provide for

pondents are required to complete Annexure A [the B-BBEE Preference Point Claim Form] and
\\ submit it together with proof of their B-BBEE Status as stipulated in the Claim Form in order to
obtain preference points for their B-BBEE status.

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

[Refer clausel19 below for Returnable Documents required]

Respondent’s Signature Date & Company Stamp
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3 Communication

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

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

to the RFQ to the following Transnet employee:

Name: Kgalalelo Tihabanelo Email:  Kgalalelo.Tthabanelo@transnet.net

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 reswse:
Name: Prudence Nkabinde

Telephone: 011 544 9486 Email:

4 Tax Clearance

The Respondent’s original and valid Tax Clearance Certificate
no business shall be awarded to any Respondent whose tax m&g

be in order.

5 VAT Registration

The valid VAT registration number must b re:: [if applicable].

6 Legal Compliance

The successful Respondent sh in full and complete compliance with any and all applicable national

and local laws and regulafj

7 Changes to Quo s
Changes by t esRpnd@it to its submission will not be considered after the closing date and time.
Pricin %

e quoted in South African Rand on a fixed price basis, excluding VAT.

Subject to Confirmation

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

10 Negotiations

Transnet reserves the right to undertake post-tender negotiations with selected Respondents or any
number of shortlisted Respondents.

11 Binding Offer

Any Quotation furnished pursuant to this Request shall be deemed to be an offer. Any exceptions to this

statement must be clearly and specifically indicated.

Respondent’s Signature Date & Company Stamp
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12 Disclaimers

Transnet is not committed to any course of action as a result of its issuance of this RFQ and/or its receipt
of a Quotation in response to it. Please note that Transnet reserves the right to:

modify the RFQ’s goods / service(s) and request Respondents to re-bid on any changes;

. reject any Quotation which does not conform to instructions and specifications which are detailed
herein;

e  disqualify Quotations submitted after the stated submission deadline;

. not necessarily accept the lowest priced Quotation;

. reject all Quotations, if it so decides;

. place an order in connection with this Quotation at any time after the RFQ’s closing date;

o award only a portion of the proposed goods / service/s which are reflected in t&scope of this RFQ;

o split the award of the order/s between more than one Supplier/Service Prov }; or

Wnless objective criteria

ten percent] if no Bidders pass

° make no award at all.

Transnet reserves the right to award business to the highest scorin

justify the award to another bidder.

Transnet reserves the right to lower the threshold for Technic;
the predetermined minimum threshold.

13  Transnet's supplier integrity pact \

Transnet’s Integrity Pact requires a commitmegq ppliers and Transnet that they will not engage in

Transnet where a Respondent confraverfyg anyg/provision of the Integrity Pact.

u
any corrupt and fraudulent practices, anti-cq e Practices; and act in bad faith towards each other.

The Integrity Pact also serves to commffinica snet’s Gift Policy as well as the remedies available to

Respondents are require se themselves with the contents of the Integrity Pact which is
available on the Tra ternet site [www.transnet.net/Tenders/Pages/default.aspx] or on request.

Furthermore, ResfpnMats required to certify that they have acquainted themselves with all the

documentati ising the Transnet Integrity Pact and that they fully comply with all the terms and

condition the Transnet Supplier Integrity Pact as follows:

YES NO

S

Should a Respondent need to declare previous transgressions or a serious breach of law in the preceding
5 years as required by Annexure A to the Integrity Pact, such declaration must accompany the

Respondent’s bid submission.

Respondent’s Signature Date & Company Stamp
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15

Evaluation Criteria

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

Provider, if so required:

Criterion/Criteria

Page 6 of 27

Explanation

Administrative

responsiveness

Completeness of response and mandatory returnable documents

Substantive

responsiveness

Prequalification criteria, if any, must be met and whether the Bid materially

complies with the scope and/or specification given.

o A fully completed clause by clause statement of cowance to the project
specification.

> Appendix A: Schedule of Requir ts for Handheld

Conventional Radio Equipm

Specification ~ BBG 194

Appendix A: Sched

Trunked and Conven

quirements for Handheld
adio Equipment.

> Specification ~ BRF 2516 Version 3.00

e above mentioned documents will result in a
r Evaluation (Price and BBBEE).

Note: Failure to comp

Functionality
Threshold

Final weigh

evaluati d

int

indicated in

paragraph 2

cluded as threshold with a prescribed percentage threshold of 60
ce to specification and delivery schedule (time frame) will be

d as part of the technical evaluation

. ricing and price basis [firm] - whilst not the sole factor for consideration,
competitive pricing and overall level of unconditional discounts® will be critical

o  B-BBEE status of company - Preference points will be awarded to a bidder for
attaining the B-BBEE status level of contribution in accordance with the table
indicated in Annexure A.

Validity Period

Transnet desires a validity period up to 30 April 2015.

This RFQ is valid until

i Only unconditional discounts will be taken into account during evaluation. A discount which has been offered

conditionally will, despite not being taken into account for evaluation purposes, be implemented when payment Is

effected.

Respondent’s Signature

Date & Company Stamp
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16 Banking Details

BANK:

BRANCH NAME / CODE:
ACCOUNT HOLDER:
ACCOUNT NUMBER:

17 Company Registration

Registration number of company / C.C.

Page 7 of 27

Registered name of company / C.C.

18 Disclosure of Prices Quoted

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

other Respondents:

YES NO V
19 Returnable Documents %

below.

Returnable Documents means all the documents, Sectionnexures, as listed in the tables

a) Respondents are required to submit wj eir Quotations the mandatory Returnable

Documents, as detailed below.

RFQ will result in a Respond&gt’s dqualification. Respondents are therefore urged to

Failure to provide all these R ocuments at the Closing Date and time of this
ts

ensure that all these Doc

en e returned with their Quotations.

All Sections, as indi

ooter of each page, must be signed, stamped and dated by the

Respondent. Plea irm Submission of these mandatory Returnable Documents by so indicating
[Yes or NoJ i
datory Returnable Documents Submitted
[Yes or No]
SECTIO u on Form
A full clause by clause statement of compliance to the project specification.
é endix A: Schedule of Requirements for Handheld Conventional Radio
Equipment.
Specification ~ BBG 1946 Version 2.00
> Appendix A: Schedule of Requirements for Handheld Trunked and Conventional
Radio Equipment.
» Specification ~ BBF 2516 Version 3.00
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.

Respondent’s Signature

Date & Company Stamp
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Failure to provide all these Returnable Documents may result in a Respondent's

disqualification. Respondents are therefore urged to ensure that all these documents are

returned with their Quotations.

All Sections, as indicated in the footer of each page, must be signed, stamped and dated by the

Respondent. Please confirm submission of these essential Returnable Documents by so indicating [Yes or

No] in the table below:

Essential Returnable Documents

Submitted
[Yes or No]

SECTION 1 : Notice to Bidders

[Large Enterprises and QSEs]
Note: failure to provide a valid B-BBEE Verification Certificate at th g

- Valid and original B-BBEE certificate/sworn affidavit or certi
from auditor, accounting officer or SANAS accredited

date and time of the RFQ will result in an automatic score zero
preference

[EMEs]

Note: failure to provide a valid B-BBEE Verification{Certifi at the closing
date and time of the RFQ will result in an a tic score of zero being
allocated for preference

oint Venture Agreement or
0a Joint Venture Agreement

- In the case of Joint Ventures, a copy 4
written confirmation of the intention to ¢

Bhsortia / Joint Ventures must
submit a separate Tax Clearance Ce g for each party]

Services to Transnet

SECTION 4 : Vendor A

- A signed letter from Respondent’s auditor or accountant confirming most
recent annual turnover figures

Respondent’s Signature

Date & Company Stamp
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SECTION 2
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.

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

o the Standard Terms and Conditions for the Supply of Goods or Services to Transnet [Section 3 hereof];
and

e any other standard or special conditions mentioned and/or embodied in this Requitfor Quotation.

I/We accept that unless Transnet should otherwise decide and so inform me/us@this Quotation [and, if

any, its covering letter and any subsequent exchange of correspondegce], to er with Transnet’s
acceptance thereof shall constitute a binding contract between Transne w

I/We further agree that if, after I/we have been notified of the of my/our Quotation, I/we fail

to deliver the said goods/service/s within the delivery lead-timé , Transnet may, without prejudice

to any other legal remedy which it may have, cancel th&@ order and recover from me/us any expenses

incurred by Transnet in calling for Quotations afre /orNgving to accept any less favourable offer.

Prij le

[Please complete Appendix A, B & Qgf attached Schedule of Requirements for Handheld

Trunked and Conventional Radi§ Equipment]

Lead-Time from date@Qf e order: [days/weeks]

b) ili ike-for-like comparison bidders must submit pricing strictly in accordance with this price
h&wle and not utilise a different format. Deviation from this pricing schedule could result in a bid
\\ eing disqualified.

c) Please note that should you have offered a discounted price(s), Transnet will only consider such

price discount(s) in the final evaluation stage if offered on an unconditional basis.

Technical Enquiries:

Contact person: Prem Naicker
Tel. (012) 315 3410
Cell. 083 460 5897

Respondent’s Signature Date & Company Stamp
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SECTION 3
STANDARD TERMS AND CONDITIONS FOR THE SUPPLY OF GOODS OR SERVICES TO TRANSNET

A Supplier/Service Provider shall be obliged to adhere to the Standard Terms and Conditions for
the Supply of Goods and Services to Transnet as expressed hereunder. Should the Respondent
find any condition(s) unacceptable, it should indicate which condition(s) is/are unacceptable and
offer an alternative(s). A Quotation submitted by a Respondent will be subjected to review and
acceptance or rejection of its proposed contractual terms and conditions by Transnet’s Legal

Counsel, prior to consideration for an award of business.

1 SOLE AGREEMENT
Unless otherwise agreed in writing, these terms [Terms and each Term] and Tra N\ts purchase order(s)
[Order or Orders] represent the only conditions upon which Transnet S [Transnet] procures
goods [the Goods] or services [the Services] specified in the Order fro e perso® to whom the Order
is addressed [the Supplier/Service Provider]. Transnet does not e%er conditions which the
Supplier/Service Provider may specify, unless otherwise agreed snet in writing. In the event of

any inconsistency between these Terms and any Order, these Ti | take precedence.

2 CONFORMITY WITH ORDER
Goods/Services shall conform strictly with the Or The Supplier/Service Provider shall not vary the

quantities specified and/or the specification, ipulated in the Order, without the prior written

consent of Transnet. The Supplier/Servic garrants that the Goods/Services shall be fit for their

purpose and of satisfactory quality.

3  DELIVERY AND TITLE

3.1  The delivery datesgfd ses are those in the Order. Time shall be of the essence in respect of

er’s obligations under the Order.

the Supplier’s/ ]
3.2  The Suppd icg@Provider will not be excused for delay in delivery or performance except due to
side its control and then only subject to the Supplier/Service Provider having

et in writing on becoming aware of such circumstances. Transnet may terminate an
hole or in part, without incurring any liability to the Supplier/Service Provider if such a
ecomes, in Transnet’s absolute opinion, significant.

f on delivery, the Goods/Services do not conform to the Order, Transnet may reject the
Goods/Services and the Supplier/Service Provider shall promptly rectify any defects or in Transnet’s
opinion, supply appropriate replacement Goods/Services at the Supplier's/Service Provider’s expense
within the specified delivery times, without any liability due by Transnet.

4  PRICE AND PAYMENT
4.1  Prices specified in an Order cannot be increased. Payment for the Goods/Services shall be made by
Transnet against an original undisputed invoice(s) [a Tax Invoice], supporting documentation and
month-end statement from the Supplier/Service Provider. Tax Invoices plus supporting

documentation shall be posted to the address shown in the Order.

Respondent’s Signature Date & Company Stamp
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4.2  Payment of the Supplier's/Service Provider's valid Tax Invoice(s) will be made by Transnet in the
South African currency and on the terms stated in the Order, the standard payment terms being 30
[thirty] days from date of receipt by Transnet of a month-end statement, unless otherwise agreed
to in writing. Transnet shall arrange for payment of such Tax Invoices and any pre-authorised
additional expenses incurred, provided that the authorised expenses are supported by acceptable
documentary proof of expenditure incurred [where this is available]. Any amounts due in terms of
these Terms shall be paid to the Supplier/Service Provider, taking into account any deduction or set-
off and bank charges.

5 PROPRIETARY RIGHTS LIABILITY
If any allegations should be made or any claim asserted against Transnet that ownership of, or any act or
omission by Transnet in relation to Goods/Services or any written material provide Q’ransnet relating to
any Goods/Services or pursuant to an Order being a violation or infring of any third party’s

contractual, industrial, commercial or intellectual property rights includinggbut not [Wited to any patent,
registered design, design right, trade mark, copyright or service mark p

plication thereof, the

Supplier/Service Provider hereby indemnifies Transnet against and kg

such allegation or claim provided that this indemnity shall§not apBus®

h ss from any and all losses,
liabilities, costs, claims, damages and expenses [including any |4 ising directly or indirectly from
ere the allegation or claim arises
solely as a result of the Supplier/Service Provider follo esign or process originated and furnished by

Transnet. The Supplier/Service Provider shall eithe

a) procure for Transnet the right to conti t* infringing Goods; or

b)  modify or replace the Goods/Servife hey become non-infringing,

provided that in both cases the Go&gs/Services shall continue to meet Transnet’s requirements and any
specifications stipulated in thg Or8eNJould neither option be possible, the Supplier/Service Provider may

remove, with Transnet'sgfri n consent, such Goods/Services and will pay to Transnet a sum
equivalent to the pugﬁic If Transnet refuses to give such consent, the Supplier/Service Provider

shall have no liabi respect of any continued use of the infringing Goods/Services after

Supplier’'s/Segfice r's prior written request to remove the same.
6 PROP R FORMATION
A ion which Transnet has divulged or may divulge to the Supplier/Service Provider and any

\%or tion relating to Transnet’s business which may have come into the Supplier's/Service Provider’s
possession whilst carrying out an Order, and the existence of the Order, shall be treated by the
Supplier/Service Provider as confidential information and shall not, without Transnet's prior written
consent, be disclosed to any third party, or be used or copied for any purposes other than to perform the
Order. This clause does not apply to information which is public knowledge or available from other sources
other than by breach of this Term. Upon request by Transnet, the Supplier/Service Provider shall return all
materials issued pursuant to the Order and, pending this, shall protect Transnet’s rights in any such
materials. Such confidential information shall at all material times be the property of Transnet.

Respondent’s Signature Date & Company Stamp
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7 PUBLICITY
The Supplier/Service Provider shall not name Transnet or use its trademarks, service marks [whether

registered or not] or Goods in connection with any publicity without Transnet’s prior written consent.

8 TERMINATION OF ORDER
8.1 Transnet may cancel an Order in whole or in part at any time upon at least 7 [seven] days’ written
notice to the Supplier/Service Provider, or when there is a change in control of the
Supplier/Service Provider or the Supplier/Service Provider commits any serious breach or any
repeated or continued material breach of its obligations under these Terms and/or Order or shall
have been guilty of conduct tending to bring itself into disrepute, on written notice to the

Supplier/Service Provider when such work on the Order shall stop.

8.2 Transnet shall pay the Supplier/Service Provider a fair and reasonable p }for justified work in

progress, where such price reflects only those costs not oth recoverable by the

Supplier/Service Provider, at the time of termination, and the SypMgr/Service Provider shall give
Transnet full assistance to check the extent of such work in rgage ment of such price shall

ch termination and upon such

be in full and final satisfaction of any claims arising 4

payment the Supplier/Service Provider shall deliver to all work, including any materials,

completed or in progress. The sum payable to the;upplier ervice Provider under this clause will

not in any event exceed the total amount have been payable to the Supplier/Service

Provider had the Order not been terminate

t provided in accordance with an Order, the Order shall be deemed

8.3 In the event of termination the Su icC@ Provider must submit all claims within 2 [two]

months of termination after wifich t aims will only be met in what Transnet considers

exceptional circumstances.

8.4 If the Goods or Service
terminated and th ice Provider shall compensate Transnet for any costs incurred in

obtaining subsjt or any damage caused due to the failure or delay in the delivery.

9 ACCESS
The Suppliegbengce ider shall be liable for the acts, omissions and defauits of its personnel or agents
who, fi es of the Order, shall be treated as if they are the Supplier’s/Service Provider’s
em Supplier/Service Provider shall ensure that any such personnel or agents, whilst on
‘a ‘s pfemises, shall comply with Transnet’s health and safety, security and system security rules and

}roced es as and where required.

10 WARRANTY
The Supplier/Service Provider warrants that it is competent to supply the Goods/Services in accordance
with these Terms to the reasonable satisfaction of Transnet and that all Goods/Services delivered under
the Order: (a) conform and comply in all relevant legislation, standards, directives and orders related to
[inter alia] the Goods/Services in force at the time of delivery, and to any specifications referred to in the
Order; (b) will not cause any deterioration in the functionality of any Transnet equipment; and (c) do not
infringe any third party rights of any kind. The Supplier/Service Provider hereby indemnifies Transnet
against all losses, liabilities, costs, claims, damages, expenses and awards of any kinds incurred or made

against Transnet in connection with any breach of this warranty.

Respondent’s Signature Date & Company Stamp
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11 INSOLVENCY
If the Supplier/Service Provider shall have a receiver, manager, administrator, liquidator or like person
appointed over all or any part of its assets or if the Supplier/Service Provider compounds with its creditors
or passes a resolution for the writing up or administration of the Supplier/Service Provider, Transnet is at
liberty to terminate the Order or Orders forthwith, or at its option, to seek performance by any such
appointed person.

12 ASSIGNMENT
The Supplier/Service Provider shall not assign its obligations under an Order without Transnet's prior

written consent, which consent shall not be unreasonably withheld or delayed.

13 NOTICES \\
Notices under these Terms shall be delivered by hand to the relevant addresses ofghe parties in the Order
or may be served by facsimile or by email, in which event noticeg shall bydeemed served on
acknowledgement of receipt by the recipient. QV

14 LAW E
Orders shall be governed by and interpreted in accordance with@(rican law and any disputes arising

herein shall be subject to South African arbitration under tRe rules of the Arbitration Foundation of South

on pending the decision in other courts or from instituting

in any court of competent juris ny proceedings for an interdict or any other injunctive relief. If the

Supplier/Service Provider a registered office in the South Africa it will at all times maintain
an agent for service of in South Africa and shall give Transnet the name and address of such agent

as such may be ameQde®in ing, from time to time.

15 GENERAL
Complejs r ation of an Order shall be without prejudice to any Term herein which by its nature
wo d to continue after completion or termination, including but not limited to clauses Error!
‘ ce Source not found., Error! Reference source not found., 7 and Error! Reference source

\ot fownd.. Headings are included herein for convenience only. If any Term herein be held illegal or
unenforceable, the validity or enforceability of the remaining Terms shall not be affected. No failure or
delay by Transnet to enforce any rights under these Terms will operate as a waiver thereof by Transnet. All
rights and remedies available to either party under these Terms shall be in addition to, not to the exclusion
of, rights otherwise available at law.

16 COUNTERPARTS
These Terms and conditions may be signed in any number of counterparts, all of which taken together
shall constitute one and the same instrument. Any party may enter into this agreement by signing any
such counterpart.

Respondent’s Signature Date & Company Stamp
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By signing this RFQ document, the Respondent is deemed to acknowledge that he/she
has made himself/herself thoroughly familiar with all the conditions governing this RFQ,
including those contained in any printed form stated to form part hereof and Transnet
SOC Ltd will recognise no claim for relief based on an allegation that the Respondent
overlooked any such condition or failed to properly take it into account for the purpose of
calculating quoted prices or otherwise.

SIGNED at on this day of 20_

SIGNATURE OF RESPONDENT’'S AUTHORISED REPRESENTATIVE

NAME: V
DESIGNATION: :

REGISTERED NAME OF COMPANY:
PHYSICAL ADDRESS:

Respondent’s contact person: W/ease cOmplete]

Name

Designation

Transnet urges its clients, suppliers and the general public
to report any fraud or corruption to
TIP-OFFS ANONYMOUS : 0800 003 056

Respondent’s Signature Date & Company Stamp
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SECTION 4
VENDOR APPLICATION FORM

Respondents are to furnish the following documentation and complete the Vendor Application Form below:

1. Original cancelled cheque OR letter from the Respondent’s bank verifying banking details
[with bank stamp]

2. Certified copy of Identity Document(s) of Shareholders/Directors/Members [where
applicable]

3. Certified copies of the relevant company registration documents from Wanies and

Intellectual Property Commission (CIPC) !
Certified copies of the company’s shareholding/director’s portfQ}

4. O

5. A letter on the company’s letterhead confirm physical and p@&as

6. Original valid SARS Tax Clearance Certificate

7. Certified copy of VAT Registration Certificate

8. A valid and original B-BBEE Verification C / sworn affidavit or certified copy
thereof meeting the requirements for B-BB pliance as per the B-BBEE Codes of Gooed
Practice

9. Certified copy of valid Company <egist Certificate [if applicable]

Note: No contract shg bw

ARS to be in order.

/ed to any South African Respondent whose tax matters have

not been decl.

ID Number If A Sole Proprietor

Form of entity cc Trust Pty Ltd Limited Partnership Sole Proprie

VAT number (if registered)

Company Telephone Number

Company Fax Number

Company E-Mail Address

Company Website Address

Bank Account
Bank Name
Number

Respondent’s Signature Date & Company Stamp
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Postal Address

Physical Address

Code

Code

Contact Person

Designation

Telephone

Email

Annual Turnover Range (Last Financial Year) < RS Million R5-35 million * :11:-;2?1
Does Your Company Provide Products Services * Both
Area Of Delivery National j Local
Is Your Company A Public Or Private Entity Private
Does Your Company Have A Tax Directive Or IRP30 Certificate No
Main Product Or Service Supplied (E.G.: Stationery/Consulting!
BEE Ownership Details Q
% Black % Black wj eO % Disabled person/s.
Ownership ownetship(} ownership
Does your company have a BEE ce Yes No
What is your broad based BE 1 to 9 / Unknown)

ploy Permanent Part time

Duly Authorised To Sign For And On Behalf Of Firm / Organisation

Name Designation
Signature Date
Stamp And Signature Of Commissioner Of Oath
Name Date
) Telephone
Signature
No.

Respondent’s Signature

Date & Company Stamp
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SECTION 5
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.

1. INTRODUCTION

1.11 A total of 10 preference points shall be awarded for B-BBEE Status Level of Contribution.

1.1.2 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 Accreditation System [SANAS]
or a Registered Auditor approved by the Independent Regulatory Board of @tors [IRBA] or an
Accounting Officer as contemplated in the Close Corporation Act [CCA] togefer with the bid will be
interpreted to mean that preference points for B-BBEE Status Level of Contrib are not claimed.

Vdicated or at any time

n any manner required by

1.1.3 Transnet reserves the right to require of a Bidder, either before a

subsequently, to substantiate any claim in regard to prefer

Transnet.

2. GENERAL DEFINITIONS

21.1 “all applicable taxes” include value-addd ) pay as you earn, income tax, unemployment
levies;

2.1.2 “B-BBEE" means broad-based bl : empowerment as defined in section 1 of the Broad-

2.1.3 “B-BBEE status of contr}
its overall performanc
Economic Empow , d in terms of section 9(1) of the Broad-Based Black Economic

Empowermen

2.14 "Bid” m

2.1.5 ‘&rod d Black Economic Empowerment Act” means the Broad-Based Black Economic
erment Act, 2003 [Act No. 53 of 2003];

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

2.1.7 “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;
2.1.8 “contract” means the agreement that results from the acceptance of a bid by Transnet;
2.1.9 “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;

2.1.10 “firm price” means the price that is only subject to adjustments in accordance with the actual
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increase or decrease resulting 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 the rendering costs of any

service, for the execution of the contract;

2.1.11 “functionality” means the measurement according to predetermined norms, as set out in the bid
documents, of a service or commodity that is designed to be practical and useful, working or
operating, taking into account, among other factors, the quality, reliability, viability and durability of a

service and the technical capacity and ability of a bidder;
2.1.12 “non-firm prices” means all prices other than “firm” prices;

2.1.13 “"QSE"” means any enterprise with an annual total revenue between R5 [five] million and R35 [thirty
five] million as per the 2007 version of the B-BBEE Codes of Good Practice an\\eans any enterprise
with an annual total revenue of between R10 [ten] million and R50 [fifty lion as per the Revised

Codes of Good Practice issued on 11 October 2013 in terms of Government Ga¥gtte No. 36928;
2.1.14 “person” includes reference to a juristic person; V

2.1.15 “rand value” means the total estimated value of a contrags t ican currency, calculated at

the time of bid invitations, and includes all applicable taxeda is€ duties;
2.1.16 “subcontract” means the primary contractor’s asf§igning C

employing another person to support such p q actor in the execution of part of a project in

easing or making out work to, or

terms of the contract;

2.1.17 “total revenue” bears the same mean’ to this expression in the Codes of Good Practice
on Black Economic Empowermengf, terms of section 9(1) of the Broad-Based Black

Empowerment Act and promulgate overnment Gazette on 9 February 2007;

2.1.18 “trust” means the arra t through which the property of one person is made over or

bequeathed to a trus er such property for the benefit of another person; and

order for such

2.1.19 “trustee” meang a ergpn, including the founder of a trust, to whom property is bequeathed in
% be administered for the benefit of another person.

3. ADJUDI USING A POINT SYSTEM

3.1.1 taining the highest number of total points for the evaluation criteria as enumerated in
) 2 of the RFQ will be awarded the contract, unless objective criteria justifies the award to
\\ nother bidder.

3.1.2 Preference points shall be calculated after prices have been brought to a comparative basis taking
into account all factors of non-firm prices and all unconditional discounts.

3.1.3 Points scored will be rounded off to 2 [two] decimal places.

3.14 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.

3.15 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.

3.1.6 Should two or more Bids be equal in all respect, the award shall be decided by the drawing of lots.
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4, POINTS AWARDED FOR B-BBEE STATUS LEVEL OF CONTRIBUTION
4.1.1  In terms of the Preferential Procurement Regulations, 2011, preference points shall be awarded to a

Bidder for attaining the B-BBEE status level of contribution in accordance with the table below:

B-BBEE Status Level of Number of Points
Contributor [Maximum 20]

il 20

2 18 Il
3 16

4 12

5 8 \\
6 6

7 4

8 2

Nen-compliant contributor

4.1.2 Bidders who qualify as EMEs in terms of the 2007 vegsion 0 odes of Good Practice must submit
a certificate issued by an Accounting Officer ai%lated in the CCA or a Verification Agency
accredited by SANAS or a Registered Audg RegM®tered auditors do not need to meet the

prerequisite for IRBA’s approval for the conducting verification and issuing EME’s with B-

BBEE Status Level Certificates.
4.1.3 Bidders who qualify as EMEs in te@e Revised Codes of Good Practice issued on 11 October

2013 in terms of GovernmentQgazett 36928 are only required to obtain a sworn affidavit on an
annual basis confirming th ntity has an Annual Total Revenue of R10 million or less and the

entity’s Level of Bla

z&§e No. 36928, Bidders who qualify as QSEs are only required to obtain a sworn affidavit on an

\\ nual basis confirming that the entity has an Annual Total Revenue of R50 million or less and the
entity’s Level of Black ownership. Large enterprises must submit their original and valid B-BBEE
status level verification certificate or a certified copy thereof, substantiating their B-BBEE rating
issued by a Registered Auditor approved by IRBA or a Verification Agency accredited by SANAS.

4.1.6 A trust, consortium or joint venture will qualify for points for its B-BBEE status level as a legal entity,
provided that the entity submits its B-BBEE status level certificate.
4.1.7 A trust, consortium or joint venture will qualify for points for their B-BBEE status level as an

unincorporated entity, provided that the entity submits their consolidated B-BBEE scorecard as if they
were a group structure and that such a consolidated B-BBEE scorecard is prepared for every separate
bid.
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4.1.8 Tertiary institutions and public entities will be required to submit their B~-BBEE status level certificates
in terms of the specialised scorecard contained in the B-BBEE Codes of Good Practice.

4.1.9 A person will not be awarded points for B-BBEE status level if it is indicated in the Bid documents
that such a Bidder intends subcontracting more than 25% [twenty-five per cent] of the value of the
contract to any other enterprise that does not qualify for at least the same number of points that
such a Bidder qualifies for, unless the intended subcontractor is an EME that has the capability and
ability to execute the subcontract.

4.1.10 A person 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 capability
and ability to execute the subcontract.

4.1.11 Bidders are to note that in terms of paragraph 2.6 of Statement 000 of the \lsed Codes of Good
Practice issued on 11 October 2013 in terms of Government Gazette N% any representation
made by an entity about its B-BBEE compliance must be suppfgted by Stitable evidence or
documentation. As such, Transnet reserves the right to requ Nnce or documentation
from Bidders in order to verify any B-BBEE recognition clai

5. B-BBEE STATUS AND SUBCONTRACTING

5.11 Bidders who claim points in respect of EE Status Level of Contribution must
complete the following:

B-BBEE Status Level of Contribu(Q = [maximum of 20 points]

Note: Points claimed i siect of this paragraph 5.1 must be in accordance with the table
reflected in parag ab®ve and must be substantiated by means of a B-BBEE certificate
issued by a Vey #n Agency accredited by SANAS or a Registered Auditor approved by IRBA or

sworn affidait MtheNfse of an EME or QSE.

5.1.2 Subc ing:

ortion of the contract be subcontracted? YES/NO [delete which is not applicable]
\\ f YES, indicate:
(i)  What percentage of the contract will be subcontracted? .. %
(i)  The name of the SUDCONEIACLON ......ccceiiivier et s s b s s n s s erees
(i) The B-BBEE status level of the subcontractor
(iv) Isthe subcontractor an EME? YES/NO
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5.1.3 Declaration with regard to Company/Firm
(i) Name of CoOmMPANY/FIFM....i.irriiiiiiei e ses s s s see s s e e eesaerans
(i) VAT registration NUMDEN ... vt s s e
(ii)  Company registration NUMDBEr...........cciiiiiiiii i
(iv) Type of Company / Firm

v)

(vi)

oPartnership/Joint Venture/Consortium
oOne person business/sole propriety

oClose Corporations \
oCompany (Pty) Ltd

[TICK APPLICABLE BOX]

Describe Principal Business Activities s

Company Classification

oManufacturer
oSupplier

Respondent’s Signhature

Page 21 of 27

Date & Company Stamp



Transhet Request for Quotation No ERACKT 2290 - 16301 Page 22 of 27

BID DECLARATION

I/we, the undersigned, who warrants that he/she is duly authorised to do so on behalf of the
company/firm, certify that points claimed, based on the B-BBEE status level of contribution
indicated in paragraph 4 above, qualifies the company/firm for the preference(s) shown and I /
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
basis or any of the conditions of contract have not been fulfilled, Tr gt may, in

addition to any other remedy it may have:
(a) disqualify the person from the bidding process;
(b) recover costs, losses or damages it has incurred or su Nresult of that

person’s conduct;

having to make less favourable arrangemers due tewsich cancellation;

s Suffered as a result of

(c) cancel the contract and claim any damages w

(d) restrict the Bidder or contractor, its sh ers and directors, and/or associated

entities, or only the shareholders af§g digectors'who acted in a fraudulent manner,

from obtaining business from gr a period not exceeding 10 years, after
the audi alteram partem ger side] rule has been applied; and/or

(e) forward the matter for crigginal gyosecution.

WITNESSES:

SIGNATURE OF BIDDER

DATE: ..ot
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SECTION 6
NON-DISCLOSURE AGREEMENT (NDA)

Entered into by and between

TRANSNET SOC LTD
Registration Number 1990/000900/30

and

Registration Number

N
N\
ES

RFQ Number ERACKT 2290 - 16301

4
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THIS AGREEMENT is made between

Transnet SOC Ltd [Transnet] [Registration No. 1990/000900/30]
whose registered office is at 49™ Floor, Carlton Centre, 150 Commissioner Street, Johannesburg 2001,

and

[the Company] [Registration No 1 whose

registered office is at

QO

WHEREAS

Transnet and the Company wish to exchange Information [as defined below] and it is icaged that each party
may from time to time receive Information relating to the other in respect W consideration of each
party making available to the other such Information, the parties jointly y dealings between them
shall be subject to the terms and conditions of this Agreement selves will be subject to the

parameters of the Bid Document.

IT IS HEREBY AGREED

1. INTERPRETATION 02

In this Agreement:

1.1 Agents mean directors, officely, empiyees, agents, professional advisers, contractors or sub-

contractors, or any Gro ber;
1.2 Bid or Bid Docu

[RFQ] or RequeLfo, on [RFQ], as the case may be;

Transnet’s Request for Information [RFI] Request for Quotation

1.3  Confidenti tion means any information or other data relating to one party [the
Disclogt d/or the business carried on or proposed or intended to be carried on by that

is made available for the purposes of the Bid to the other party [the Receiving
Agents by the Disclosing Party or its Agents or recorded in agreed minutes following
closure and any other information otherwise made available by the Disclosing Party or its

\\ Agents to the Receiving Party or its Agents, whether before, on or after the date of this
Agreement, and whether in writing or otherwise, including any information, analysis or
specifications derived from, containing or reflecting such information but excluding information

which:

a) is publicly available at the time of its disclosure or becomes publicly available [other than
as a result of disclosure by the Receiving Party or any of its Agents contrary to the terms of
this Agreement]; or

b) was lawfully in the possession of the Receiving Party or its Agents [as can be demonstrated
by its written records or other reasonable evidence] free of any restriction as to its use or

disclosure prior to its being so disclosed; or

c) following such disclosure, becomes available to the Receiving Party or its Agents [as can be

demonstrated by its written records or other reasonable evidence] from a source other

Respondent’s Signature Date & Company Stamp



Transnet Request for Quotation No ERACKT 2290 - 16301 Page 25 of 27

than the Disclosing Party or its Agents, which source is not bound by any duty of
confidentiality owed, directly or indirectly, to the Disclosing Party in relation to such

information;

1.4 Group means any subsidiary, any holding company and any subsidiary of any holding company
of either party; and

1.5 Information means all information in whatever form including, without limitation, any
information relating to systems, operations, plans, intentions, market opportunities, know-how,
trade secrets and business affairs whether in writing, conveyed orally or by machine-readable
medium.

2, CONFIDENTIAL INFORMATION \\
2.1 All Confidential Information given by one party to this Agreement [the losing Party] to the

other party [the Receiving Party] will be treated by the Receivi agpsecret and confidential
and will not, without the Disclosing Party’s written consent, rindirectly communicate or

disclose [whether in writing or orally or in any other onfidential Information to any

other person other than in accordance with the terps o greement.

2.3 Notwithstanding clause 2.1 abov

a) to those of its Agents wiRystri need to know the Confidential Information for the sole
purpose set out j use 2.2 above, provided that the Receiving Party shall ensure that
such Agents e aware prior to the disclosure of any part of the Confidential
Informatighh that same is confidential and that they owe a duty of confidence to the

e Receiving Party shall at all times remain liable for any actions of such
uld constitute a breach of this Agreement; or

b) ent required by law or the rules of any applicable regulatory authority, subject to

3 2.4 below.

the event that the Receiving Party is required to disclose any Confidential Information in

\\ accordance with clause 2.3 b) above, it shall promptly notify the Disclosing Party and cooperate

with the Disclosing Party regarding the form, nature, content and purpose of such disclosure or

any action which the Disclosing Party may reasonably take to challenge the validity of such
requirement.

2.5 In the event that any Confidential Information shall be copied, disclosed or used otherwise than as
permitted under this Agreement then, upon becoming aware of the same, without prejudice to
any rights or remedies of the Disclosing Party, the Receiving Party shall as soon as practicable
notify the Disclosing Party of such event and if requested take such steps [including the institution
of legal proceedings] as shall be necessary to remedy [if capable of remedy] the default and/or to
prevent further unauthorised copying, disclosure or use.
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2.6 All Confidential Information shall remain the property of the Disclosing Party and its disclosure
shall not confer on the Receiving Party any rights, including intellectual property rights over the
Confidential Information whatsoever, beyond those contained in this Agreement.

3. RECORDS AND RETURN OF INFORMATION

3.1  The Receiving Party agrees to ensure proper and secure storage of all Information and any copies
thereof.

3.2  The Receiving Party shall keep a written record, to be supplied to the Disclosing Party upon
request, of the Confidential Information provided and any copies made thereof and, so far as is
reasonably practicable, of the location of such Confidential Information and anopies thereof.

3.3  The Company shall, within 7 [seven] days of receipt of a written demand fpm Transnet:
a) return all written Confidential Information [including all copigs]; and
i. expunge or destroy any Confidential Information fro wputer, word processor
or other device whatsoever into which it %ad or programmed by the

Company or on its behalf.

3.4  The Company shall on request supply a certificatQ§ signe a director as to its full compliance
with the requirements of clause 3.3 b) above

4, ANNOUNCEMENTS Q
4.1  Neither party will make or permj @ any announcement or disclosure of its prospective
interest in the Bid without the prQriyn consent of the other party.
4.2  Neither party shall ma
dealings with the o

of the other party’s name or any information acquired through its
publicity or marketing purposes without the prior written consent
of the other pa

5. DURATION
The obligatigfs party and its Agents under this Agreement shall survive the termination of any
discussigns eggtiations between the parties regarding the Bid and continue thereafter for a period of
5 [fi

6. \ CIPAL
Each party confirms that it is acting as principal and not as nominee, agent or broker for any other
person and that it will be responsible for any costs incurred by it or its advisers in considering or pursuing
the Bid and in complying with the terms of this Agreement.

7. ADEQUACY OF DAMAGES
Nothing contained in this Agreement shall be construed as prohibiting the Disclosing Party from pursuing
any other remedies available to it, either at law or in equity, for any such threatened or actual breach of
this Agreement, including specific performance, recovery of damages or otherwise.

8. PRIVACY AND DATA PROTECTION

8.1  The Receiving Party undertakes to comply with South Africa’s general privacy protection in terms
Section 14 of the Bill of Rights in connection with this Bid and shall procure that its personnel shall
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8.2

observe the provisions of such Act [as applicable] or any amendments and re-enactments thereof

and any regulations made pursuant thereto.

The Receiving Party warrants that it and its Agents have the appropriate technical and
organisational measures in place against unauthorised or unlawful processing of data relating to
the Bid and against accidental loss or destruction of, or damage to such data held or processed by

them.

9. GENERAL

9.1

9.2

9.3

Neither party may assign the benefit of this Agreement, or any interest hereunder, except with the
prior written consent of the other, save that Transnet may assign this Ag@ent at any time to
any member of the Transnet Group.

No failure or delay in exercising any right, power or privilege under this ment will operate as

a waiver of it, nor will any single or partial exercise of it pr urther exercise or the

The provisions of this Agreement shall be severable in at any of its provisions are held
by a court of competent jurisdiction or other appjcable ity to be invalid, void or otherwise
unenforceable, and the remaining provisior&remain enforceable to the fullest extent
permitted by law.

This Agreement may only be modiﬂe@&\en agreement duly signed by persons authorised

on behalf of each party.

Nothing in this Agreement shall\gonstijite the creation of a partnership, joint venture or agency
between the parties.

This Agreement wil € by and construed in accordance with South African law and the
parties irrevoca mit ™ the exclusive jurisdiction of the South African courts.
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SCHEDULE OF REQUIREMENTS

FOR THE SUPPLY OF RADIO EQUIPMENT

RAIL NETWORK TELECOMS

SCHEDULE OF REQUIREMENTS FOR THE SUPPLY HANDHELD
CONVENTIONAL RADIO EQUIPMENT FOR

TFR PYRAMID SOUTH

* APPENDIX A: SCHEDULE OF COMPLIANCE FOR THE ABOVE:

# Tenders are invited in respect of the following Schedule of Requirements.
e Tenderers must indicate compliance with each item and indicate make and model being o@d.

ITEM

DESCRIPTION

» Alternate offers must be indicated on separate documents. a
| COMPLY V

COMMENT

HANDHELD REQUIREMENTS

UHF, (400 — 470 MHz band) IP54, Handheld
conventional radio, with a minimum of 16
conventional 12.5 kHz channels. (Can specify
alternative number of channets).

YESINO | piakE g

QJ‘

1T | Excluding — Antenna, Battery and Charger
Must comply with attached Specific
BBD8635 version 8 dated 21 May 20#4 an
BBG 1946 version 1 dated 22 May 2014,

1.2 Quarter wave flexible whip antenga item 1.1,

to cover the 455 to 467 MHz band.

1.3

shift. (Tx, Rx, Standby):

Single bay rapi

1.4 | Provision must or a standard 3 pin 15
amp mains pi
1.5 |Leather item 1 with shoulder strap.
16 Pro software, Leads, Adaptors and
' anuals on CD.
Author : Graeme Daly COMMERCIAL-IN-CONFIDENCE 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 quantities indicated in the respective columns.

ITEM

DESCRIPTION

QTy

UNIT PRICE

TOTAL:

N

HANDHELD REQUIREMENTS

21

UHF, (400 - 470 MHz band) IP54, Handheld
conventional radio, with a minimum of 16
conventional 12.5 kHz channels. (Can specify
alternative number of channels).

Excluding — Antenna, Battery and Charger

Must comply with attached Specifications
BBD38635 version 8 dated 21 May 2014 and BBG
1946 version 1 dated 22 May 2014.

65

&

22

Quarter wave flexible whip antenna for item 1.1, to
cover the 455 to 467 MHz band.

23

High capacity Battery tc fit item 1.1, capable of
sustaining a 20 - 20 - 60 duty cycle for an 8 hg
shift. (Tx, Rx, Standby).

2.4

Single bay rapid rate Charger for item 1.1 P,
must be made for a standard 3 pin 15 amj

fe)

2.5

2.6

plug.

Leather carry bag for item 1 with sh trap.
Programming software, daptors,
technical manuals.

N
&

Author : Graeme Daly

COMMERCIAL-IN-CONFIDENCE
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SCHEDULE OF REQUIREMENTS
FOR THE SUPPLY OF RADIO EQUIPMENT

APPENDIX D: DELIVERY PERIOD

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

ITEM

|DESCRIPTION QTY | DELIVERY DATE COMMENT

3 |HANDHELD REQUIREMENTS

UHF, (400 - 470 MHz band) IP54, Handheld
conventional radio, with a minimum of 16
conventional 12.5 kHz channels. (Can specify | g5
alternative number of channels).

Must comply with attached Specifications
BBD8635 version 8 dafed 21 May 2014 and
BBG 1946 version 1 dated 22 May 2014,

&l Excluding — Antenna, Battery and Charger EV

39 Quarter wave flexible whip antenna for item 1.1, to
““ | cover the 455 to 467 MHz band. 85

High capacity Battery to fit item 1.1, capable of
3.3 |sustaining a 20 - 20 - 60 duty cycle for an 8 hou
shift. (Tx, Rx, Standby).

Single bay rapid rate Charger for ite
3.4 | Provision must be made for a standard 3
amp mains plug.

3.5 | Leather carry bag for item 1 with sh

Programming software, L

3.6 technlcal manuals.

APPENDIX E: DELIVERY SCHRDU
The supplied equipme livered to the following location,

Radio Workshapg
Corner of Hosg NG hurch Street
(behind GAMW
Polokwane

Box to be labelifed: 50 Conventional Radios for Pyramid South, Scotty Scott, Room 562 NZASM
Building, Minnaar Street, Pretoria, Tel 012 315 2086/4028

CONTACT: Prior to delivery
Chris Schutte

015-299-6321 Office

083 297 9325 Cell
TECHNICAL QUERIES

Prem Naicker

012 315 3410
083 460 5897

Author : Graeme Daly COMMERCIAL-IN-CONFIDENCE Page 3 of 3



SCHEDULE OF REQUIREMENTS
FOR THE SUPPLY OF RADIO EQUIPMENT

RAIL NETWORK TELECOMS

SCHEDULE OF REQUIREMENTS FOR THE SUPPLY HANDHELD
TRUNKED AND CONVENTIONAL RADIO EQUIPMENT FOR TFR Pyramid
South

APPENDIX A: SCHEDULE OF COMPLIANCE FOR THE ABOVE:

« Tenders are invited in respect of the following Schedule of Requirements.
» Tenderers must indicate compliance with each item and indicate make and model being offered.

¢ Alternate offers must be indicated on separate documents.

COMPLY

IT-EM: DESCRIPTION YES/ NO

1 |HANDHELD REQUIREMENTS

UHF, (400 - 470 MHz band) P54, Handheld
Trunked and Conventional radio, with a minimum

of 16 conventional 12.5 kHz channels. (Can
specify alternative number of channels).
1.1 | Excluding antenna and battery
Must comply with attached Specifications Q

BBD 8635 version 8 dated 21 May 2014 ag !

BBF 2615 version 3.00, dated 6 June 2014

Quarter wave flexible whip antenna for i
to cover the 455 to 467 MHz band.

High capacity Battery to fit item
1.3 |[sustaining a 20 - 20 - 60 duty
shift. (Tx, Rx, Standby).

Single bay rapid rat
1.4 | Provision must be made
amp mains plug.

1.2

1.6 |Leather carry

1.6

Author ; Graeme Daly COMMERCIAL-IN-CONFIDENCE 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 gquantities indicated in the respective columns

E SHATR
i DESCRIPTION ‘UNIT PRICE - TOTAL
2 |HANDHELD REQUIREMENTS

UHF, (400 — 470 MHz band) IP54, Handheld \
Trunked and Conventional radio, with a minimum N
of 16 conventional 12.5 kHz channels. (Can 45
specify alternative number of channels).
2.1 | Excluding antenna and battery
Must comply with attached Specifications BBD
8635 version 8 dated 21 May 2014 and BBF
2615 version 3.00, dated 6 June 2014,

2o | Quarter wave flexible whip antenna for item 1.1, to 45
= | cover the 455 to 467 MHz band.

High capacity Battery to fit item 1.1, capable of

2.3 |sustaining a 20 - 20 - 60 duty cycle for an 8 hour

shift. (Tx, Rx, Standby).
Single bay rapid rate Charger for item 1.1 Proyigi

2.4 | must be made for a standard 3 pin 15 am

plug.

2.5 |Leather carry bag for item 1 with should¥ strap.

265 Programming  software, aptors,
| technical manuals. 5

Auther ;: Graeme Daly COMMERCIAL-IN-CONFIDENCE Page 2 of 3




SCHEDULE OF REQUIREMENTS
IFFOR THE SUPPLY OF RADIO EQUIPMENT

APPENDIX D: DELIVERY PERIOD

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

ITEM

DESCRIPTION QTY | DELIVERY DATE COMMENT

3 |HANDHELD REQUIREMENTS

UHF, (400 —~ 470 MHz band) IP54, Handheld
Trunked and Conventional radio, with a minimum N
of 16 conventional 12.5 kHz channels. (Can
specify alternative number of channels).

3.1 | Excluding antenna and battery 45

Must comply with attached Specifications BBD
8635 version 8 dated 21 May 2014 and BBF

2615 version 3.00, clated 6 June 2014.
32 Quarter wave flexible whip antenna for item 1.1, to
*“ | cover the 455 to 467 MHz band. 45
High capacity Battery to fit item 1.1, capable of
3.3 |sustaining a 20 - 20 - 80 duty cycle for an 8 hour| €

shift. (Tx, Rx, Standby).

Single bay rapid rate Charger for ite
3.4 | Provision must be made for a standard 3
amp mains plug.

3.5 | Leather carry bag for item 1 with shoul

Programming software, Lea

3.6 technical manuals.

APPENDIX E: DELIVER

The supplied equipmen t be delivered to the following location.

TRANSNET FR
Pretoria Radi
The Millhg

598 Thabo%eehu Street
Pretoria

CONTACT: Prior to delivery

Richard Daneel
012 3154170 Office
083 267 5757 Cell

Box to be labelled: Trunk Radios - Pyramid South (Scotty Scott) room 562 NZASM Building, Minnaar
street, Pretoria

TECHNICAL QUERIES:
Prem Naicker
012-3153410

083 460 5897

Author : Graeme Daly COMMERCIAL-IN-CONFIDENCE Page 3 of 3
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V. List of Abbreviations and Acronyms

ABBREVIATIONS DESCRIPTION
AND ACRONYMS
AC Alternating Current o
Ah Ampere hour -
EC Amendment Act Electronic Communications Amendment Act No.1 2014
8s British Department of Trade and Industry Specification o o
dém Decibel relative to 1 milli watt ] N
LED Light Emitting Diode -
m Metre
mm o Millimetre
MPT ) Minister of Post and Telecommunication
PTT Press — To - Talk o B
| __RBU Radio Base Unit
L Reu ] _RemoleConrolUnt
CRE T Radi Froquency
___RTO Radio Train Order )
Rx Recelve
| TFR _Transnet Freight Rall
___THD . Total Harmonic Distortion
Tx . |  Transmit
UHF Ultra High Frequency
v Volt
w Watt
Char . Character _ -

cTC L Central

CTCSS Code Squeich System
dB(A) re A-weighted
e
GPS 3 tioning System _
" ICASA Mdent Communication Authority of South Africa
D aMifi o
P ntemational Protection

Milli watt

Radio Frequency 1
Train Controlling Officer

Ultra IMHigh Frequency

Voltage Contro} Osciliator
Voltage Standing Wave Ratlo

NTC National Test Centre

RFQ Request for quotation

A Dlvision of Transnet Limited Registration Number 1990/00900/30 ]
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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 followlng applicable specifications:

DOCUMENT NO. DESCRIPTION

| 18O 9000 Quality Management Syslems.
|

ETSI EN 300 086 European Telecommunication Standards for Radlos.

GG 3736 i Electronic Communications Amendment Act No.1 2014 Vlernal

! ESisd | British Department of Trade and industry Specification:
. Code of Practice for Transmission of Digital Infornfgtion ovel'tand Mobile
| S S . Radio Systems.
' ' | A signalling Standard for Trunked Privat
| MPT 1327 [
B ! Syslem Interface Specification fol
| MPT 1343  Commercial Trunked Networl
l BBD 8635 Verslon 8 | Technlcal specificationgand m
22 May 2014 modulatad aquipm
Dust protact;

1P 54 Protected afgi g of water.
| Dust PRotecd.

IP 55 Ragtect®y agaist water jets,

P57 st gyotected

ed against the effect of immersion between 15 cm and 1 m.

Totally protected against dust.
Protected against the effect of immersion between 15 cm and 1 m.

A Division of Transnet Limited Registration Number 1880/00900/30

E{Qal

LOCATION

External

External

External :

Intermal !

External
External

External

External
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1. INTRODUCTION

Transnet utilise UHF Handheld - Trunked and Conventional radio equlpment, to control train shunting
movements, communicate with train control officers, flagmen, shipplng and harbours operations, elc.

2. SCOPE

2.1. This specificatlon Is for the supply of the above radio equipment and accessorles as per atlached
Schedule of Requirements. (Appendix A).

2.2. This specification will provide Bill of Quantities and Cost Schedule, as per attached. (Appe N\ & C)

2.3. It is envisaged that equipment for thls enquiry will be ordered and supplied to Tran ight Rail's
nominated address. (Appendix D & E).

3. COMPLIANCE

3.1.

Tenderers shall submit a clause-by-clause statemerng of
compliance for this Technical Specification BBF 2516 velgion
3.00, dated 6 June 2014, in the columns provided.

3.2,

3.4.

to be supplied, A reference must be
anfhet Frequency Spectrum Manager Mr
reddie.Visser@Transnet.net or at 011 583

Radio’s that comply with Technical Specifications BBD 8635
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. Factorla,
Krugersdorp, Gauteng, attention Mr Chris Muller 011 774 8229
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 offered.

*Failure to comply will exclude Tenderers from consideration.

A Division of Transnet Limited Registration Number 1990/00900/30
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o

Description

Sl TNIN

omply .| R.If"_f'f‘alf.kﬁ X _'

3.5.

All programming software, accessories, test interface box /
cables, service manuals, |CASA certificate, etc. must
submitied with fhe radio when being delivered to the NTC for
evaluation. Refer to documeni BBD 8635, for requirements.

*Failure to comply wilt exclude Tenderers from consideration

3.6.

This Specification BBF 2516 must be read in conjunction with
Technical Specification and Method of Measurement for Angle
Modulated Radio Equipment BBD 8635 Version 8, daled 21
May 2014.

*Failure to comply will exclude Tenderers from consideration

3.7,

3.8.

The equipment offered must be ICASA equipment type
approved and & certlficate per modet offered must be
subrnitted.

*Failure to comply will exclude Tenderers from considerati

Tenderers must provide a copy of their curren Radio

Dealers certificate.
@ A

§
|
|
1
|

*Fallure to comply will exclude Tender: Heration,

3.9.

Radio’s will be required to be gatch t y Transnet NTC
prior to dellvety or shipmen

*Failure to comply wi termination of the order

fhall submit a clause-by-clause statement of
po for equipment / items offered on the attached
pdule of Requirements (Appendix A) in ihe columns

Failure to comply will exclude Tenderers from consideration.

4.2.

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

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

4.3,

Tenderers shall complete the attached Delivery Schedule
(Appendix D & E) fur equipment,

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

A Division of Transnet Limited Registration Number 1990/00900/30

Page 2 of §
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5. TECHNICAL REQUIREMENT

Technical specificattons for Items offered must be submitted.
5.1,
*Failure to comply will exclude Tenderers from consideration.

The Receiver loudspeaker must comply with a sound
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.

5.2

The Transmitter deviation must be between 300 - 500 Hz
from sound pressure level of 80 dB (A) at the microphone.
Refer to document BBD 8635 version 8, dated 21 May 2014
for test method.

5.3.

Radios must be capable of handling a frequency switghing
54, bandwidth of 15 MHz on both transmit and receive be n
] channels with no degradation.

b S e i __] e S R A
Radios must be programrmable in the 40§ Qz band
5.5. without signal degradation nor compone @ d €hanges

- to be specified.

5.6. Radio’s must operate with 12§ kHz spacing.

The handheld radj

ower must be software

32 selectable betwe , or to be specifled.
In conventidgal , the handheld radio must have a
5.8. chafffiels, (Can specify alternative number of

meric characters.

It must be possible to assign an alpha — numeric (abel to
5.10. | each conventional channel.

5.1, | Radios must be IP54 compliant or better.

Battery capaclty 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 capatlty to be declared in mAh.

A Dlvision of Transnet Limlted Reglstration Number 1990/00900/30 Page 30of &
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Cmtem o] | Remarks
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 facllity after a channel
77" | has been selected.
5.17 Rotary channel selector switch must be able to be disable
0| with software. i
5.18, | Birth date of radio. (when was it released into the market)
5.19 Date expected to be withdrawn, superseded or replaced from
=7 | the market. (Manufacture official letter to be provided)
Warranty period, exceptlons, terms and cond e
520, | .
indicated.
5.21. | Warranty period of radio to be indica
522 Warranty turn - around timg for ri be specified in
1 working days.
5.3, | Supplier must p e&rranw repairs and technical
| support can be i ut onits own premises.
5.24 Spares upport must be readily available locally
| for least seven years from date of purchase.
eq nt returned from repairs must be fully aligned to
5. e specification of compliance. Certification must be
cd and random batch testing will bo performed.
Service manuals must be in English and available on CD-
5.26.
ROM,
5.27. | Programming software must be on CD-ROM.
5.28 Programming software must be Microsoft Windows 7
" | compatible.
The selection bsetween Trunked and Conventional modes
5.29. | must be easlly selectable.

A Division of Transnst Limited Registration Number 1990/00900/30
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T 0y i e RN ' Description . - | Comply:l - Remarks
5.30 Trunked handheld radio must operate In accordance wilh
=P | MPT 1327 and MPT 1343 standards.
Trunked radio handheld must have a User Selectable
5.31. | inclusive and exclusive Group call facliity catering for 100
Groups.
6. TRAINING
6.1 Tenderers must be in a position to provide training on all
- praducts offered, country wide,
6.2 Training required on products will be indicated in, the !
. schedule of requirements.

END OF D T

A Dlvislon of Transnet Limited Registration Number 1990/00900/30
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V. List of Abbreviations and Acronyms

ABBREVIATIONS DESCRIPTION
AND ACRONYMS
AC Alternating Current
Ah Ampere hour ) ‘_____ )
EC Amendment Act Electronic Communications Amendment Act No.1 2014
dBm Decibel relative to 1 milli watt
ICASA Independent Communication Authority of South Africa
LED Light Emitting Diode
| m Metre -
Centimetres e
Milimetre -

Press — to - Talk

Radio Base Unit

__Remote Control Unit

Radio Frequency

Radlo Train Order

Receive

Train Control Ofﬂce

Transnet Frelght

Total Harmonic Di

nuous tone code squelch system

ound pressure A-weighted

Direct Current

Global positioning system

Independent Communicatlon Authority of South Africa

Identification

Milliwatt

Radio Frequency

TCO Train controlling officer
_JWHF |  Ultra High Frequency e N
VCo Voltage Control Oscillator
VSWR Voltage Standing Wave Ratio
NTC - National Test Centre (Radio) -
RFQ Request for quotation

A Division of Transnet Limited Registration Number 1880/00900/30
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VI. Relevant Documentation Applicable

Where there is a conflict between the SPECIFICATION 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:

e | —
' DOCUMENT NO. | DESCRIPTION
| 150 9000 Quality Management Systems.
ETSI EN 300 086 : European Telecommunlcation Standards for Radios. External
| GG 3736 | Electronic Communications Amendment Act Na.1 814 External
Lo B —
f i |
{'BS 3939 | British Department of Trade and Industry @ atlon: External !
| BBD 8635 Version 8 | " Technical specifications and met| @
| 22 May 2014 : modulated eqmpment Internal
v i
- R e s ) ==
[
L of water. External |
1P 55 External
125 the effect of immersion between 15 ¢m and 1 m. External
gl d against the effect of immersion between 15 cm and 1 m., External

A Divislon of Transnet Limited Registration Number 1890/00900/30

i



BBG1946 Verslon 2.00

1. INTRODUCTION

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

2. SCOPE

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

2.2. Bill of Quantities and Cost Schedule as per attached. (Appendix B & C).

2.3. It is envisaged that equipment for this enquiry will be ordered and supplied to Transnet %ht Rall's
nominated address. (Appendix D & E).

3. COMPLIANCE

3.1,

Tenderers must comply with the clause-by-clause statement
of the tender requirements provided below.

392

Rall's discretion, provided that sucl
functionality to what has been s

3.3

The successfybi
Transnet i n of a valid frequency spectrum
licence, for Ra to be supplled. A reference must be
j Transnet Frequency Spectrum Manager Mr

Frdi Freddie.Visser@Transnet.net or at 011 583
i the delivery.

0 adhere o the above will result in the cancelation
his transaction and the matter will be reported to ICASA.

3.4,

Radio’s that comply with Technical Specifications BBD 8635
version 8 dated 21 May 2014 and this specification BBG 1946
but has not yet being submitted to Transnet for evaluation,
must be submitted to the Transnet National Test Centre
(NTC) to 2 Foley St. Factoria, Krugersdorp, Gauteng,
attention Mr Chris Muller 011 774 8229 prior to, or, within 5
(Five) working days after the tender has closed,

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

*Failure to comply will exclude Tenderers from consideration.

A Divislon of Transnet Limited Registration Number 1990/00900/30
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S Item .

mply.

3.5

All programming software, accessories, test interface box /
cables, service manuals, ICASA certlficate, etc. must
submitted with the radic when being delivered to the NTC for
evalualion. Refer to document BBD 8635, for requirements.

*Failure to comply will exclude Tenderers from conslderation.

3.6.

This Specification BBG 1946 must be read in conjunction with
Technical Specification and Method of Measurement for
Angle Modulated Radio Equipment BBD 8635 version 8,
dated 21 May 2014,

*Failure to comply will exclude Tenderers from consideration

3.8,

The equipment offered must be ICASA equipment type
approved, certificates per mode! offered must be submitted.

|
! ~Failure to comply will exclude Tenderers from consideration.

‘ Tender must provide a copy of their current I
| certificate.

|
| *Failure to comply will exclude Tenderers

3.9,

Radio will be required to be batc pY*=transnet NTC
prior to deliver or shipment,

*Failure to comply will r
when radio equipmentis

4-

ay submit a clause-by-ciause statement of
ncegfor equipment / Items offered on the attached
ed f Requirements (Appendix A) In the columns

*Fallure to comply will exclude Tenderers from consideration,

4.2.

4.3.

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

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

Tenderers shall complete the attached Delivery Schedule
(Appendix D & E) for equipment.

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

A Division of Transnet Limited Reglstration Number 1890/00900/30

Page 2 of 5



BBG1946 Version 2.00

5. TECHNICAL REQUIREMENTS

Remarks

5.1

Technical specifications for items offered must be submitted.

*Failure to comply will exclude Tenderers from consideration,

5.2,

The Receiver loudspeaker must comply with a sound
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.

5.3.

The Transmitter deviation must be between 300 - 500 Hz
from sound pressure level of 80 dB (A) at the microphone.
Refer to document BBD 8635 version 8, dated 21 May 2014
for test method,

5.4.

Radios must be capable of handling a frequen
bandwidth of 15 MHz on both transmit and regg
channels with no degradation,

5.5.

Radios must be programmable In the™4 Hz band
without signal degradation nor co
- to be specified.

5.6.

Radio must operate wi

splay on the radio must have a minimum of twelve
numeric characters.

It must be possible to assign an alpha — numeric label to

bl each conventional channel.
5.11. | Radios must he P54 compliant or hetter,
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,

A Division of Transnet Limited Registration Number 1990/00800/30
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. Description | -

“Comply
Ny N

. Remarks

G.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
"=7* | has been selected.
5.17 Rotary channel selector switch must be able to be disabled
7] with software.
5.18. | Birth date of radio. (when was it released into the market)
519 Date expected ta he withdrawn, superseded or replaced from
77| the market. {Manufacture official letter to be provided)
Warranty period, exceptions, terms and cond e
520. |. 5
indicated.,
5.21. | Warranty period of radio to be Indicat O
522 Warranty turn — around time for irs J0 be specified in
== | working days.
523 Supplier must pr rranty repairs and technical
=7t | support can be ci own premises,
5,24 Spares and t pport must be readily available locally
[ fora le8st seven years from date of purchase.

t returned from repalrs must be fully allgned to

5.2 specification of compliance. Certification must be
ed and random batch testing will be performed.
Setvice manuals must be in English and available on CD-
5.26.
ROM.
5.27. | Programming software must be on CD-ROM.
5.28 Programming software must be Microsoft Windows 7

compatible.

A Division of Transnet Limited Registration Number 1990/00900/30
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6. TRAINING

L Desoripion 10 L 0

Tenderers must be in a position to provide tralning on all

6.1, products offered, country wide.

Tralning required on products will be indicated in the
schedule of requirements.

o = \\

6.2.

END OF DOCUMENT &
O

A Diviston of Transnet Limited Reglstration Nurnber 1890/00800/30 Page 5 of §
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1\

Distribution

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

Document Change History

[ ISSUE NO. DATE ISSUED ISSUED BY HISTORY DESCRIPTION
2.00 January 2004 Quality Assurance, .
Infrastructure Revision
3.0 June 2006 QA Convent to 1SO Standard
3.1 June 2007 QA Revision
4.0 July 2008 QA Revision

5.0 February 2010 QA New format & revisi
6.0 August 2010 QA New format & revisi
6.1 November 2010 QA
6.2 August 2011 QA
7.0 January 2012 QA
8.0 May 2014 QA

portables, revise the
. Aker sound pressure level &
Transmitter microphone sensilivily,

Changes Since Last Revision

CLAUSES DESCRIPTION

v

1.3.3.5

1.11

2423

2.5

1.12 it the difference belween General and Shunt portables,
reWse the Loudspeaker sound pressure level & Transmitter
microphone sensitivity.

List of Abbreviation

DESCRIPTION

Alternating Current
Audio Frequency

Base Station
Consultative Committee for International Telephone and Telegraph (ITU-T)
Continuous Tone Coded Squelch System o
dB Decibel
dB(A) Sound pressure A-weighted
dBc | Decibel relative to the carrier power
dBd Pedaibel relatlve to a Dipole antenna
dBm Decibel relative to 1 _rhW'._impedance 50 Q (power)
dBm | Decibel relative to 0.775 V,q, impedance 600 Q (audio frequency) |
dBuwor " Decibel relative to the Maximum Useful Qutput Power
dBsop Decibel relative to the Standard Output Power
DC Direct Current
EMF Electromotive Force
ERP Effective Radiated Power |
FFSK Fast Frequency Shift Keying

Page 3 of 58



BBD8635 Version 8.0

| FM B Frequency Modulation ]
GSM Global System for Mobile communication
| Hz Hertz
ITU-T International Telecommunication Union — Telecommunication Standardization
________  Sector
kHz Kilohertz
LBU Line Branching Unit
| LS - l.oudspeaker
m Metre
mA Milliampere B
| MHz B Megahertz
mm Millimetre - -
- ms Millisecond
mVp-p -  Millivolt peak-to-peak
mW Milliwatt
Muop Maximum Useful Output Power
pd Potential Difference
Pm Phase Modulation
PSTN Private Switching Telephone Network
RF Radio Frequency
Rx Radio receiver
SANS South African National Standar
SINAD Signal, Noise & Distortion to Distortion ratio
sop Standard Output Power L
SPL Sound Pressure Level
THD Total Harmonic Dist
TSC Trunk Site Controlle
Tx Radio lransmi
Vv B Vollage QN
Vp-p Voltag SMG NO- P k
7 3 @y Wave Ratio
delity
DESCRIPTION
Angle Modulation ‘ A term used to encompass both frequency modulatlon and phase modulation.
Decibel The decibel is 1/10 of a Bel. Decibel is the logarithm of the ratio between a
measured quantity and an agreed reference level.
dBc The absolute power in decibel with reference to the carrier power,
dBm The absolute power in decibel wilh relerence o 1 mW,
Land Mobile Radio Radio communication from fixed radio stations to mobile radio stations carried in
Services surface vehicles or portable radio stations, and between mobile and portable
radio stations.
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DEFINITIONS

DESGRIPTION

Portable Radi.‘o
Station

Mobile Radio
Station

| A radio station designed for installation in a suﬁace v_ehicle and capable of

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

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

Fixed Radio Station i

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

Base Station

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

RADIO RECEIVER

QO

Adjacent Channel
Selectivity and
Desensitization
Ratio

A mea_sure of the ability of a radio receiver to receivgihe mo ted standard
input signal in the presence of modulated signals thagdig in frgquency from the
standard input signal frequency by the spacing of gne

Amplitude The relationship between the radio freg it level of a specified
Characteristics modulated signal and the audio frequency | alfadio receiver output.
Attack Time The time required to produce an &udio ouiput level of — 0.5 dBgop after

application of a RF signal level, 1 bove usable sensitivity, modulated with

standard test modulation.

Audio Frequency
Response

ulation factor of a received signal and the
signal at various audio frequencies.

The relationship between

Audio Frequency

The change in har ic of an audio signal as a result of its passing

Total Harmonic through the audio frfquency and radio frequency circuits of a radio.

Distortion

Blocking or A reductio wanted audio output power of a radio receiver, or a reduction
Desensitisation in the SINAI owing to an unwanted signal on another frequency.

Co-channel
Rejection Ratio

e capability of a radio receiver to receive a wanted modulated
houtexceeding a given degradation due to the presence of an
d gfodulated signal, both signals being at the nominal frequency of the

Conducted
Spurious Radj

diation components at any frequency generated by a radio receiver and
iated by the radio’s antenna.

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

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

Spurious Response
Attenuation/
Rejection

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

‘Maximum Useful
Output Power

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

Modulation
Acceptance
Bandwidth

The greatest average audio output power supplied to the rated load, which

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

md ulation 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
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DEFINITIONS

DESCRIPTION -

Signal, Noise &
Distortion to Noise
& Distortion Ratio

percentage.

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

Signal to Hum and
Noise Ratio

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

Spurious Response
Attenuation/
Rejection

A measure of the ability of a radGrecei\_/er to (_j_is-criminate hetween the standard
input signal frequency and an undesired signal at any other frequency to which it
is also responsive, excluding the two adjacent channels.

Squel-ch Closing
Time

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

Squelch Operating
Threshold

The RF signal inbut IeveE modulated with standard test m , at which the

squelch opens and closes,

Standard Output
Power

An audio output level 3 dB below maximum useful ou sed to define a

refarence level for test purposes.

Usable Sensltivity

and an audio output signal power of at [past

RADIO TRANSMITTER

The minimum radio frequency input signal lated with standard test

modulation that will produce, at a radio rece

Adjacent Channel

The part of the tofal pov:/ . of a radio transmitter that, under defined

Power conditlons of modulatio n a specified bandwidth centred on the
normal frequency of gj 0 djacent channels,

Amplitude A easure of the unfyanted amplitude modulation of a carrler resulting from hum

Modulation Hum & and noise.

Noise Level

Angle Modulation
Hum & Noise Ratio

The ratig of angle modulation to standard test modulation.

Audio Frequency
Response

Audio Frequency
Total Harmonic
Distortion

between the modulation factor of a transmitted signal and the
he modulating signal at various audio frequencies.

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

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

Is the difference hetween the measured unmodulated carrier frequency from the
assigned frequency.,

Carrier Power

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

Conducted

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.

Spurious Emissions

Extreme
Transmitter Loads

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

short circuit.

Intermodulation
Attenuation

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

KII icrophone
sensitivity

It is the amount of modulation that the radio_ transmitter produces when a

specified audio signal level is present at the microphone.
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DEFINITIONS

Mismatch between
Transmitter and
Antenna System

Modulatlon leltmg
{Tx devlation)

DESCRIPTION -

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

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

TALK THROUGH SIGNAL

QO

Modulation Factor
Linearity

The relatlonship between the modulation factor of a reggiveQ signal and the

transmitted modulation factor.

FILTERS

Duplexer/Combiner

Is a filter system provxdlng RF isolation to arifig of a single antenna

for both transmission and reception.

Insertion Loss

It is the amount of loss to a signal gassin gh a filter at a designated

frequency.

Receiver Isolation
at Transmitter
Frequencies

ANTENNAS

ine suppress the transmitter carrier power
e sel&ctivity of the duplexer/combiner.

Effective Radiated
Power

It is the mean po radjgted by the antenna in the durectton of maximum

radiation.

dBd The power n antenna in decibel with reference to a Dipole antenna.

| TRUNK CONTROL SIGNA - ]
Fast Frequency 1 = z
Shift Keying it kHz

ING UNIT

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

POWER SUPPLY UNIT, DC-DC CONVERTER AND BATTERY CHARGER

Noise Voltage

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

Output Voltage It is the ability of a power supply device to keep the output voltage constant over
Regulation a range of applied loads.
Ripple Voltage is AC voltage superimposed on the output DC voltége Iine.
Varlac A device that supply a variable AC voltage from 0 V to 260 V.
ACOQUSTIC
A-weighted It is a network that weights an audio signsl in a manner, which approximates to

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

to sound).
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DEFINITIONS

Sound Pressure

DESCRIPTION

It is the fon-:-é (N) of sound on a surface area (m?) perpendicular to the direction

of the sound. SPL is express as N/m? or Pascal (Pa).
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1. TECHNICAL SPECIFICATION

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

1.1 Radio Receiver:

1.1.1 Normal condition (see clause 2.1.1)
Characteristics Portable Mobile & Base Station
Fixed Radio (Repeater)
Station
1.1.1.1 Maximum Useful Audio Output Power Maximum power not exceeding 10 % THD.
1.1.1.2 Audio Frequency THD at Low Output \
Power Level
500 Hz & 1.0 kHz <5% £2% <2%
1.1.1.3 Usable Sensitivity < -115 dBm
1.1.14 Squelch Operating Threshold
Open ~ 115 dBm minimum See clause
1.3.1.1
Close < 3 dB lower tha <3 dB lower
threshold than the
opening
threshold
1.1.15 Attack Time
1116 Squelch Closing Time
11417 Modulation Acceptance Bandwidth
1.1.1.8 Adjacent Channel Selectivity and >60dB 265dB 270dB
Desensitization Ratio
1.1.1.9 Spurious Response 270dB >75dB >75dB
Attenuation/Rejection
1.1.1.10 265 dB > 65 dB >70dB
1.1.1.11 <12 dB
1.1.1.12 >84dB
1.1.1.13 < - 57 dBm
1.1.1.14
+1dBln-3dB
\ 300t0 900 Hz | +1dBto—3dB
\ 11t02.5kHz | +1dBto—~4.5dB
3.0 kHz
1.1.1.156 Signal to Hum and Noise Ratio
Squelched > 60 dB
Unsquelched > 39 dB
1.1.1.16 Amplitude Characteristics <3dB

12.5 kHz channel spacing; operating frequency band 450 MHz to 470 MHz.
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1.1.2

1.1.21
1.1.2.1.1
1.1.21.2

1.1.2.2
1.1.2.21
1.1.222

1.1.2.3
1.1.2.31

1.2 Radio Transmitter: 12.5 kHz channel spacing; opdg

Exireme 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 265dB >270dB
Desensitisation Ratio

Temperature é
Usable Sensitivity variation <+ 3dB
Adjacent Channel Selectivity and > 60 dB 265d 70 dB
Desensitisation Ratio

Selectivity at High RF Signal Level

Input signal level - 47 dBmto -7

d frequency band 450 MHz to 470 MHz.

1.2.1 Normal condition (sec clause 2.1.1)
Characteristics Q able Mobile & Base Station
Fixed Radio (Repeater)
Statlon
1.2.1.1 Carrier Power (conducted) <+ 1 dB from manufacturer's claim
1.21.2 Conducted Spurious Emisgion
ating <-36 dBm
dby <-57dBm
1.2.1.3 Carrier Frequen <1.5kHz | <1.5kHz J <1.0 kHz
1.214 <100 ms
1215 <-60dBc | s-70dBc | <-70dBc
Or | - 37 dBm maximum.
1.21.6 on Altenuation n.a. I n.a. | z40dRB
1.21.7 \ ulation Limiting (Tx Deviation)
\ Modulating freq.

0.3 to 2.55 kHz 2.5 kHz maximum

3to 6 kHz 0.75 kHz maximum at 6 kHz

6to 12.5 kHz - 14 dB/octave
1.2.1.8 CTCSS Deviation 250 Hz
1.21.9 Audio Frequency THD

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

121.11
1.2.1.12

1.2.2

1221
12211
122.1.2

12213

122.2
1.2.2.2.1
12222

122.2.3

1223
1.2.2.3.1

Characteristics Portable Mobile & Base Station
Fixed Radio (Repeater)
Station
Audio Frequency Response
(6 dB/octave)
300 to 900 Hz +3dBto—-1dB
1.1t0 2.5 kHz +3dBto—1dB
3.0 kHz +4.5dBto-1dB
Angle Modulation Hum & Noise Ratio >34 dB
Amplitude Modulation Hum & Noise £-34dB
Level e
Extreme conditions (see clause 2.1.2)
Characteristics Portable Mobile Ba® Station
Fixed Repeater)
Power Supply
Carrier Power Variation <+2dB
Conducted Spurious Emissions
Operating £-36
Standby < -
Carrier Frequency Error Hz < 1.5 kHz < 1.0 kHz
Temperature
Carrier Power Variation +2dB
Conducted Spurious Emissiogs
g < - 36 dBm
< - 57 dBm
Carrier Frequency <1.5 kHz <1.5kHz < 1.0 kHz
Loads
Carrier Power Variation <+ 1dB
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1.3 Radio Base Station (Repeater): 12.5 kHz channel spacing; operating frequency band 450 MHz to
470 MHz.
The receiver and transmitter specifications are referred to in clauses 1.1 and 1.2 respectively.
1.3.1 Receiver
Characteristics Base Station (Repeater)
1.3.1.1 Squelch operating threshold calculation
Open - 115 dBm minus coaxial cable loss
minus duplexer loss plus antenna gain.
Close < 3 dB lower than the opening{eshold
1.3.2 Receiver and transmitter
Characteristics Base Station (Repe )
1.3.2.1 Response time
1.3.3 Talk Through Signal
Characteristics ion (Repeater)
1.3.3.1 Audio input and output terminals
1.3.31.1 lmpedance
1.3.3.1.2 Return Loss
1.3.3.2 Audio Levels
1.3.3.21 RTO & Trunking (local & interg W0 dBm +0.5dBm
1.3.3.2.2 Old Trunking Teletra syst —4dBm +0.7dBm
13.3.3 Audio Frequency Response
(With de-emphasis and pre-emphkgsis)
+3.0dB
+3.0dB
1334 Audio Frequency
(Without de-em
dulating frequency
300 to 900 Hz +20dB
1.1t0 3.0 kHz +2.0dB
1.3.3.5 Mo Linearity
Modulation
0.5 kHz 0.5kHz +100 Hz
\ 1.0 kHz 1.0kHz + 100 Hz
\ 1.5 kHz 1.5kHz + 100 Hz
2.0 kHz 2.0kHz %100 Hz
2.5 kHz 2.5 kHz - 250 Hz (not to exceed
2.5 kHz)
1.3.3.6 Audio Frequency THD <5%
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1.4
1.4.1

1.4.1.1
1.4.1.2

1.4.1.3

1.4.1.4

1.4.2

1.4.2.1
1.4.2.2
1.4.2.3
1.4.2.4
1.4.2.5
1.4.2.6

1427

1.6

1.5.1
1.5.2

1.6

1.6.1
1.6.2

Filters
Duplexer (Radio Train Order)

Characteristics

Base Station (Repeater)

Insertion Loss (Tx & Rx}

£1.2dB

Rx Isolation at Tx Frequencies

2 656 dB (operating band)
2 80 dB (single channel)

Impedance Matching, 50 &) (all ports)

VSWR < 1.5:1
Return Loss < - 14 dB

* Operating Frequency Band
Receiver
Transmitter

465.0500 MHz to 465.9875
455.0500 MHz to 455.9875WHz

v * Duplexer for link operalion is channelized.

Combiner (Trunked)

Characteristics

Insertion Loss - Receiver path

Insertion Loss - Transmit path

Rx Isolation at Tx Frequencies

Isolation between Rx ports

Isolation between Tx ports

Impedance Matching, 50 Q (all ports)

VSWR < 1.5:1
Return Loss < —14 dB

Operating Frequency Band

Receiver 465.0000 MHz to 466.6375 MHz
ransmitter 455.0000 MHz to 456.6375 MHz
Coaxial Cable
teWStics Mobile & Fixed Base Station
Radio Station (Repeater)
50 Q
VSWR < 1.5:1
Return Loss < — 14 dB
<1dB <5dB
Antenna
Characteristics Various
Impedance 500
Impedance matching
VHF & UHF VSWR <£1.5:9
Return Loss = - 14 dB
GSM & WiFi VSWR < 2.0:1

Return Loss < - 9.54 dB

Characteristics

Various

Page 13 of 58



BBD8635 Version 8.0

1.6.3 * Antenna gain
Mobile 0 dBd
Fixed station <12dBd
Radio link: Point to point 9 dBd minimum

Point to multipoint Not specified

Base station <12 dBd

1.6.4 # Antenna vertical separation >4

1.6.5 * 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

N\

# Based on 20 W ERP and antennae having a Dipole as a live element. Distan

centre to centre of dipoles.
Licence conditions

measured from

1.7 Transmitting Power
Characteristics ous
1.7.1 * Conducted power at transmitter terminal
Radio link:  Poinl  puitil maxir
Point to multipoint aximum
1.7.2 * Effective Radiated Power (ERP)
Mobile & Fixed station 0 W maximum
Radio link: Point to point 2 W maximum
Point to i 8.2 W maximum
Base station 20 W maximum
* Licence conditions o
1.8 Receiver Desensing
Char Various
1.8.1 Desensing <1dB
1.8.2 Desensing at higyrec signal level
(radio links
>-100 dBm <20 dB
1.9 anching Unit

Characteristics

Base Station (Repeater)

1.9.1 \\

jo input and output terminals
Impedance
Return Loss

600 2 balanced
<-25dB

1.9.2 Input and output audio signal level -10dBm +0.5dB
1.9.3 Audio frequency response
: 300 Hz to 3 kHz +0.5dB
1.9.4 Audio total harmonic distortion (THD}) - <05%
1.9.5 Audio signal to hum and noise ratio >70dB
1.9.6 Channel cross talk =60 dB
1.9.7 Common-mode rejection ratio 260 dBat1kHz
19.8 E-signal Up to 50 V DC, 10 mA

Opto coupler
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1.9.9

1.10

1.10.1

1.10.2

1.10.3

1.10.4
1.10.5

1.10.6

1.10.7
1.10.8

1.11
10111

1.11.1{\

1.11.1.2
1.11.1.3
1.11.1.4

1.11.1.6
1.11.1.8
1.11.1.7

Characteristics

Base Station (Repeater)

Bi-directional polarity

M-signal

Upto 50 VDC, 10 mA
Voltage free contact

Power Supply Unit, DC-DC Converter and Battery Charger

Characteristics

Varlous

Operating conditions
Temperature range

~10°Cta60°C

Local call to radio with the same preflx number

Relative humidity Up to 85 % \\
Input power
) AC Voltage 220VAC £10%
Frequency S50Hz £2 %
DC Voltage | Nominal + 10 % y
Output voltage regulation 138V +5 % § iem)
(Intermittent & continuous) 276V % A system)
55.2V system)
Efficiency 274 %
Qutput voltage ripple & noise mVp-p (12 V system)
400WVp-p (24 V system)
800 mVp-p (48 V system)
Radiation of spurious frequencies ¥- 119 dBm in radio operating band
Desensing of receiver <1dB
Load shedding (when required)
Shed 11.0V (12 V system)
220V (24 V system)
440V (48 V system)
Restore 13.0V (12 V system)
26.0V (24 V system)
52.0 V (48 V system)
Trunki
Characteristics Various

Register on instrument
Register on trunk system

Establish call to instrument
Establish call through the trunk system

Local call to radio with an interprefix number

Establish call to instrument
Establish call through the trunk system

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

Establish call to instrument
Establish call through the trunk system

Intoreite 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

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

Establish call through the trunk system
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1.11.1.8
14119

1.11.1.10

1.11.2

1.11.2.1
1.11.2.2

1.11.2.3

11124

1.12
1.12.1

1.12.2

1.13

1.13.1

1.13.2\\

PSTN call

Establish call to instrument .
Establish call through the trunk system

Call the radio under test

Establish call from instrument
Establish call through the trunk system

Handoff

Reregister on new contral channel with
Instrument ;
Reregister on new control channel on the
trunk system '

Control Signal - Trunk Site Controller

Characteristics

Base Station (Rep Q

FFSK level from TSC

1Vpp £0.2Vpp

FFSK frequency from TSC

1.2 kHz + 100 Hz
1.8 kHz

Tx deviation at FFSK level
For channel dragging problem

1.6 kHz
800 Hz

FFSK level from Rx measured at TSC
(Modutation 1.5 kHz)

(Modulating frequency 1.2 kHz)

1 Vp-p

Acoustical measurements

Characteristics

Portable

Receiver

Loudspeaker sound pressure leygl

> 84 dB(A) at 300 mm

Transmitter

Transmitter deviation

Between 300 and 500 Hz from a SPL of
80 dB(A) at the microphone

Co-channel Int

racteristics

' Various

between signals

| 215048

Level difference hetween signals

| 22008
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21

2.2

2.3

24

2.5

26

2.7

METHODS OF MEASUREMENT
Applied Standard
Normal condition

Temperature ¢ 23°C +3°C

Relative Humidity : 451085 %

Lead acid battery : 2.3V percell

Lithium-ion battery : 3.6V percell

Nickel cadmium : 1.2Vpercell

Nickel Metal Hydrate battery : 1.2V per cell

Mains © 220V AC 50Hz

Extreme conditions \
Temperature : =10°C and 60 °C N
Relative humidity : 45095 %

Lead acid battery 1.8V minimum & 2.6 V maximum per cell

Lithium-ion battery ;3.0 Vminimum & 4.2 V maximum per cell

Nickel Cadmium battery » 1.0V minimum & 1.5 V maximum per cell

Nicke! Metal Hydrate battery : 1.0V minimum & 1.5 V maximum per cell

Mains : 220VAC+10% 50Hz+2%

Power Supply Systems

12 V system : Minimum 11.0 V Nominal 13.8 V : 156V

24V system : Minimum 22 Q V Nominal 27 .6 um 312V
48V system : Minimum 44.0 V Nominal 5 Maximum 62.4 V

Warm up time

As specified by the manufacturer.

Temperature stabilising period O
One hour minimum. <

Power source tolerance

<+3%.

Standard RF Test Signal
2.6.1 Standard test modul

Modulating frequ Hz.

Modulation . W5 kHz (60 % of maximum rated system deviation).
2.6.2 Standard REegi InpéX Level

-60dB Vpd or447.2 },lVEMF).

Audio Outp e
SOP=-3

S
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2.2 Radio Receiver

221

Maximum Useful Qutput Power

Connect the equipment as shown below.

RF signal _ Receiver AF output load
generator : under test & Power meter
AF THD meter Audio filter
0.3 - 3.4 kHz

2211 Inject a standard RF test signal from the RF signal generator.
2212 Adjust the volume control of the radio untif the THD is 10 % or the volume cORjol reaches its

maximum travel, whichever occurs first. V

2.21.3  Measure the audio output power (MUOP).
Note: The impedance of the AF output load must bg S value as the load
(loudspeaker) with which the receiver normally opg ﬁ

2.22 Audio frequency total harmonijc distortion
Connect the equipment as shown below.

RF signal - Receiver AF output load
gencrator 7 under te & Power meter
AF THD meter Audigy filter

2.2.2.1 Standard measurem

22211  Test
222111 Injget andgrd RF test signal from the RF signal generator into the receiver.

222112 juS\theWBlume control of the radio to obtain SOP.
2.2.2.1.1 8 M&sur@the THD.

est 2.

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

.2.271.2.2 Repsat the procedure given in test 1.
2.2.1.2.3 Measure the THD.

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

22222 Load the line with a 600 Q resistive load or equivalent impedance, provided by the
measuring instrument.

22223 Adjust the audio signal level to measure —10 dBm on the line.
22.2.24 Measure the THD.
22.2.25 Repeatthe THD measurement when applying test 2.
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223

2.2.31
2.2.3.2
2.2.3.3
2234

2235

2236

2237

224

2241

2.2.4.2

2243

2251

Usable sensitivity
Connect the equipment as shown below.
RF signal Receiver
generator under test
SINAD meter Audio filter
0.3 ~ 3.4 kHz

Adjust the RF signal generator to produce a standard RF input signal level.
Adjust the volume control of the radio to obtain SOP.

AF output load

"| & Power meter

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

Without readjustment of the volume control check whether the audio outpu

3 dBgop.

obtained.

Take the RF signal output level from the signal gen

sensitivity.

The measurement shall be made under the extreme jest co
Under the extreme test conditions, the receiver audi
value obtained under normal test condition.

Note:

The impedance of the AF oufp
(loudspeaker) with which the recgs

Squelch operating threshold
Connect the equipment as shown bel@w.

If the audio output is less that — 3 dBgpp, increase the RF sigEV

as well.
output power shall be within £3 dB of the

RF signal
generator

RF signal
generator

Re er

under test

Y

AF output load
& Power meter

AF output load
& Power

RF attenuator
Trigger
input
¥ Storage
oscilloscope
Channel
input
Receiver
under test

Apply a standard RF test signal to the receiver under test.

| is less than -
ntil — 3 stop is

is setting as the usable

must be the same value as the load
Imally operates.

Page 19 of 58



BBD8635 Version 8.0

2252
2253
2254

2255
22506
2257

22538

2259

226

2.2.6.1
226.2
2.26.3
2264

2.26.5
2.2.6.6

2.26.7
2.2.6.8

2&&

2.2.7

2.2.7.1
2.2.7.2

Squelch Closing Time

Adjust the volume control of the radio to obtain SOP.
Determine the usable sensitivity as described in clause 2.2.3.

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

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

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

Set the storage oscilloscope to single sweep operation.

Switch the RF output on and measure the time required for the audio output to reach -0.5
dBgop.
Repeat the measurement three times and take the average of the three mea‘&nents as the

receiver attack time. !

Connect the equipment as shown below. V
e | 1
RF signal : | RF attenuator y
generator S | O

Trigger
input

A 4

Channel "
input

AF output load
& Power

Apply a standard RF test
Adjust the volume co
Determine the us

Adjust the sqygch
terminal.

Set the sigRgl e from the signal generator to 0 dBm.
Set thgfval the RF attenuator to decrease the signal level to 12 dB above the usable

sens evel, measured at the antenna terminal.
e oscilloscope to single sweep operation.
output of the signal generator off and measure the time required for the audio output
educed by 10 dB from the SOP value.
epeat the measurement three times and take the average of the three measurements as the
uelch closing time.

Modulation acceptance bandwidth

Connect the equipment as shown below,

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

Apply a standard RF test signal to the receiver under test.

Adjust the receiver volume control to obtain SOP,
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227.3
2274
2275
22786

228

2.2.8.1
2282

2283

2284

2.2.8¢

&

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

Increase the RF signal Isvel by 6 dB. :

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

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

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

RF signal RF signal
generator 1 generator 2

Combining \\

4

network
Receiver ut load
- under test L& ter
SINAD meter Audio filter
B 0.3 - 3.4 kHz
Switch the RF signal output of signal generat .

Rl signal generator 1:
2.2.8.21  Apply a standard RF test si receiver under test.

22822  Adjust the volume contr io to obtain SOP.
22.8.2.3 Reduce the RF signalintil th® AD ratio is 12 dB (wanted signal).
22824  Note this RF signal le

RF signal generator 2;
2.2.8.3.1:  Switch the

2.2.8.3.2 Modula
2.2.8.3.3 Set

(unwanted signal) to a frequency one-channel width above the
reggency (wanted signal).

22834 U th signal level such that the SINAD ratio is degraded to 6 dB.
2.2.8.3.5 e tt F signal level.
2287 at for the unwanted signal set to a frequency one-channel width below the
ssigned frequency.
la difference belween the unwanted and wanled signal levels in dB, as lhe adjavent

lectivity and desensitization ratio.
afWythe worst case of the two measurements as the resuit.
The measurements shall be made under the extreme test conditions as well.
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2.2.9 Spurious response attenuation/rejection
Connect the equipment as shown below.

2.2.91
2292

2293

2294

BBD8635 Version 8.0

RF signal RF signal
generator 1 generator 2
Combining
network
Receiver | AF output load
under test "| & Power me@‘
SINAD meter | Audio filter

- 0.3 - 3.4 kHz V

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

RF signal generator 1:

22921 Adjust the RF signal generator to produce a 8

2.29.22  Adjust the volume control of the radio tofphtain 3

2.29.23 Reduce the RF signal to the receiv the SINAD ratio is 12 dB.
RF signal generator 2:

2.29.3.1 Switch the RF signal output on djust the signal level to 80 dB (portable) or
LRyt hat of signal generator 1.

2293.2 Modulate the RF signal i al standard modulalion (aclor.

2.29.3.3  Slowly sweep the cagffier fr y over the range 100 kHz to 1 GHz in 12.5 kHz
steps (channels) excligi assigned channel and the two adjacent channels.

22934  When the receifgr i sive to a spurious signal, adjust the RF signal level

RF test signal.

Note the frequency
difference betwee
attenuation at t cgflency.

vels expressed in dB as the measure of the spurious response

Note: Ens t easured response is not caused by spurious signals from the RF
signagen rs or Intermaodulation products between the two signals.

&
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i 2.2.10 Intermodulatioﬁ%purious response attenuation/rejection

Connect the equipment as shown below.

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

l

Combining
network

|

Receiver AF output load \\

under test "| & Power meter !
SINAD meter Audio filter V
b 0.3 - 3.4 kHz

2.2.10.1  Switch the RF signal output of signal generators 2 & 3 off.

2.2.10.2 RF siynal generalor 1:
2.210.21 Adjust the RF signal generator to g standard RF test signal.

2.2.10.2.2 Adjust the volume control of the @ 0 obt3in SOP.
2.2.10.2.3 Reduce the RF signal to th \VERuntil the SINAD ratio is 12 dB.

2.210.3 RF signal generalor 2:
2.2.10.3.1 Adjust the unmodulgffed fr cy of the RF signal generator to the second
adjacent channel aboSg the ppminal carrier frequency.

22104 RF signal generator 3:
2.2104.1 Modulate th

nal with 400 Hz at standard modulation factor.

2.2104.2 Adjust t of the RF signal generator to the fourth adjacent channel
abovedfle {8 carrier frequency.
2.2.10.6 Switch the RF sj tput of signal generators 2 & 3 on.
2.2.10.6  Maintain the QU signal generators 2 & 3 at equal levels.

2.2.10.7  Adjust thg RF Ygna$vels to reduce the SINAD ratio to 6 dB.
22108 ncy of RF signal generator 3 slightly to produce the maximum intetfering

22109

2.2 «Q ‘

2.210.11 ¥ The measurements described in A & B shall be repeated with RF signal generators 2 & 3 set
to the appropriate channels below the nominal frequency of the receiver.

22,1012  Record lthe worst ralio in dB as the measure of the intermodulation spurious response
attenuation.

Myeat these measurements with RF signal generators 2 & 3 adjusted to the fourth adjacent
and eighth adjacent channels above the nominal carrier frequency.
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2.211 Co-channel rejection ratic P

Connect the equipment as shown below.

22111
22.11.2

22113

22114

22115

22116

2212

22121

22122

RF signal
generator 1

RF signal
generator 2

Blocking or D

Combining
network

Receiver
under test

SINAD meter Audio filter

- 0.3 - 3.4 kHz

Switch the RF signal output of signat generator 2 off.

RF signal generator 1:
2.211.2.1  Adjust the RF signal generator to produ

2.2:11.2.2  Adjust the volume control of the radig to @tain SOP.
2.2.11.2.3 Reduce the RF signal until the Si rall®ys 12 dB (wanted signal).

RF signal generator 2: |
2.2:11.3.1  Switch the RF signal outpu ‘

221132 Set the frequency to the
22.11.3.3
221134

a st

F test signal.

unwanted signal levels.

Repeat the measure
and below the assi

RF signal
generator 2

Combining
network

Receiver
under test

J AF output load

& Power meter

N Audio fliter
- 0.3 -34kHz

SINAD meter

Switch the RF signal output of signal generator 2 off,

RF signal generator 1;
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22123

22124
22125

2213

221341
2.2.13.2
22133
22134

22141

221221 Adjust the RF signal generator to produce a standard RF test signal.
2.212.2,2 Adjust the volume control of the radio to obtain SOP.
2.212.23 Reduce the RF signal until the SINAD ratio is 12 dB (wanted signal).

RF signal generator 2:
2.2.12.3.1  Switch the unmodulated RF signal output on (unwanted signal).

2.212.3.2 Setthe 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.

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

Record the differance in dB between the signal output levels from the two RF signal generators
at which the audio output power decreased with 3 dB or the SINAD ratio deoqases {o 6 dB,

whichever occurs first. \
Note: Ensure that the measured response is not caused by spuriou% from the RF

signal generators,

Receiver analyser

Conducted Spurious radiation V
Connect the equipment as shown below.
Spectrum O

under test .
Test receiver,

Switch the receiver on.
The receaiver must be in standby mode.

Slowly sweep the measuring insiryfient range 9 kHz to 4 GHz.

Record the frequencies and meas®g the gbsolute levels of the conducted spurious radiation,

AF output load
& Power meter

Recelver
under test

3

Low pass filter
Cut-off 20kHz

easurement
Adjust the RF signal generator to produce a standard RF test signal and inject it

\\ Q T into the receiver.
.2.14.1.2  Adjust the volume control of the radio to obtain SOP.

221413 Adjust the modulation of the RF signal generator to 20 % of the maximum system
deviation.

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

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

600 Q balanced line

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

this line.

2.214.21 Inject a standard RF test signal from the RF signal generator into the receiver.

2.2.14.22 Load the line with a 600 Q resistive load or equivalent impedance, provided by the
measuring instrument.
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2.2.14.2.3  Adjust the audio signal level to measure — 10 dBm on the line.
2.214.2.4 Proceed with clauses 2.2.14.1.3 and 2.2.14.1.5.

BBD8635 Version 8.0

AUDIO FREQUENCY RESPONSE OF PM RECEIVERS

dB

100 o0 600 1000
FREQUENGY [Hz]

10000

6dB/octave slope

AUDIO FREQUE FM RECEIVERS

dB 0

10000

2215 Signal to hum and noise ratio
Connect the equipment as shown below.

RF signal - Receiver AF output load
generator under test & Power meter
AF level meter low pass filter
CCITT

2.2.15.1  Select the CCITT filter (low pass filter).
2.215.2 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.

£ : ! : U R : . S
i : ST - P i : o q F
5 i = 1 { 1 S I
0 300 500 1000 2000 3000
Q FREQUENCY [Hz]
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22154

22155,

2.2.15.6
22157
22158
22159

2216

2.2.16.1
22.186.2
22163
22164

2.2.17

221741
22172
22173
22174
22175

22176

2217
2.

22179

Adjust the squelch to its minimum (unsquelched).

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

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

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

Amplitude characteristics
Connect the equipment as shown below.

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

AF level meter Audio filter
0.3 - 3.4 kHz

Adjust the RF signal generator to produce a standard RF l.
Increase the RF output signal level to — 13 dBm.

Adjust the volume control of the radio to obtain SOP.

Decrease the RF signal output level from — 13 — 107 dBm and measure the change in

the audio output level in dB.
(] s

to produce a standard RF test signal.
t a RF signal level of — 115 dBm.
vel to =7 dBm.

Scan nci®s of 132 channels above the receiving channel, excluding the assigned
djacent channels.

annel and the RF signal level, at which the squelch opens in the window of

High RF signal level interference
Connect the equipment as shown belg

RF signal
generator

Set the radio to oper
Adjust the RF sig
Adjust the sq

dio to operate on the highest channel.

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

ecord 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 tree channel
groups, interference could occur.
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Intermodulation free channel groups
High site channels

Duplex, 5" order, 132 channels
GroupA [1]2]6]8 [ 2237 [54 |61 79 [80] 88 91]101] 124 | 129 |

Duplex, 5™ order, 132 channels
GroupB [3]4]7 [ 23 |45 [ 73|75 85 [ 96 [102] 120 | 128 |

Duplex, 5 order, 132 channels
GoupC [16] 41 [ 57 [ 5074 78] 83 [110][122]123]130]

Duplex, 5™ order, first 52 channels
GroupD [ 17 18 [ 21 [ 31 [ 40 [ 46 [ 48]

Duplex, 8™ order, first 52 channels
GroupE |19 ] 28 [ 3243 44 ] 49 ]51]

Duplex, 5" order, first 52 channels

N
GroupF [ 29 [ 30 [ 35 | 42 | 50 | 52 | EV

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

Duplex, 5" order, first 52 channels

Group H

Shunting channels
Simplex, 5" order, last 80 channels

Group A 53 | 56 | 60 | 71 118 | 126 | 131 | 132 |
Group B 55 58 | 62 | 63 125
Group C 64 | 67 | 69 | 76 127
Group D 68 | 77 | 82 | 90 117

Group E 65 | 66 | 70
GroupF | 81 | 87 | 89 &0

ke
%

S
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2.3

Radio Transmitter

2.31

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

Transmitter
under test

RF power

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 extreme test conditions as well.

2.3.2 Conducted spurious emissions
Connect the equipment as shown below.

Transmitter RF power

under test Jll attenuator

I

|

|

1
RF signal A 500 load
generator

Spectrum

analyser
or

Test recelver

2321 The duplexer must be tuned to thoggperatig band. See specifications in clause 1.4.1.

2.3.2.2  The value of the RF attenuat§y (inc! the duplexer) must be such to limit the carrier level at
he spechun anulyse/legguec®ver o approkimalely - 60 JdBm.

2.3.2.3 With the transmilter {r n unmodulaled carrder, measure and record lhe frequencies
ucted spurious up lo the 5™ harmonic.

2324 R with the RF signal generator.

2325 2 ator to the recorded frequency and adjust the output level to obtain

e spectrum analyser/test receiver.

2.3.2.6 : vel of the RF signal generator as the conducted spurious emission at that

2.3.2.7 > B & 2.3.2.6 for all the other spurious emissions detected.

2328 @ Qie e RF attenuator and duplexer and repeat the measurements when the transmitter is

ge standby mode.
he Mmeasurements shall be made under the extreme test conditions as well.
ith the above circuit the reverse channels can also be tested.

R o
2.9¥.10
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2.3.3 Carrier frequency error
Connect the equipment as shown below.

Transmitter RF power R Frequency
under test attenuator - counter

2.3.3.1 Measure the carrier frequency in the absence of modulation. \
2.3.3.2 Repeat the measurement on each channel on which the transmitter is equipp &0 operate.

2.3.3.3 Calculate the carrier frequency error as the difference between the assigged Requency and the
measured frequency. (Some test instruments can be set to measure equency error
directly).

2.3.3.4  Record the worst case as the result. V
2.3:3.5  The measurement shall be made under the extreme test conditi .
2.3.4 Carrier attack time

Connsct the equipment as shown below,

Transmitter N RF power Storage
under test 7| attenuator cilloscope
L pTT Trigger
input

Control switch

2.3.4.1 Set the storage oscillosco

2.3.4.2 Operate the control
level to reach a v

gle sweep operation.

d Measure the time interval for the unmodulated carrier voltage
%) below the steady state level.

235
8 shown below. :
Transmitter | RF power
under test j attenuator L -
\ Adjacent
\ channel power
meter

2351 Ensure that the modulation limiting (Tx deviation) is set correctly (see clause 2.3.7).
2352 Measure the unmodulated carrier power level.

2353 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.

2354 Measure the mean power produced by the modulation, hum and noise of the transmitter in the
adjacent channels.

2355 Express the adjacent channel power in dB with reference to the measured carrier power,
2356 Record the worst ratio as the measure of the adjacent channel power.

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

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

Directional
coupler
Transmitter RF power L Spectrum
under test attenuator analizer
RF signal
source

23641 Set the unmodulated signal level from the RF signal source
transmitter output terminal, 30 dB below the output carrier leve

2.36.2 With the transmitter transmitting an unmodulated carrier,
source between 50 kHz and 100 kHz, above and below the

2.36.3 Measure the levels of the Intermodulation componen

2364  The Intermodulation attenuation is expressed a tio of the carrier level to the level of the
largest Intermodulation product (third order) o

2.3.6.5 Record the worst case as the resuli.
Note: Ensure that the measured respo @ used by spurious signals from the RF signal

o Wequency of the RF signal
requency.

saurce,

Method B: Connect the equipment 4 below

Transmitter Directional | RF power I
under test coupler “—i attenuator !
N i B :
| i_-_..zf).d_--__-.'

““““““““““ 50 0 { _

termin- Interfering
ation signal source
2.3.6.6 : ingoetween the transmitter under test and the 10 dB RF power attenuator must be as

2.3.6. h&girectional coupler must have an insertion loss of < 1 dB, directivity of > 20 dB and
4, \gufiicient bandwidth.
2.3&.8 he transmitter under test and the interfering signal source must have sufficient physical
separation to prevent the measurement being influenced by direct radiation.
2.3.6.9  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 lhe interfering signal source must be 20 dB
lower than that of the transmitter — omit the 20 dB RF power attenuator.

2.3.6.10  The transmitter under test shall be unmodulated.

2.3.6.11 The spectrum analyser must be adjusted to give a maximur Iindication (amplitude) with a
frequency scan of 500 kHz.

2.3.6.12 The interfering signal source must be unmodulated and the frequency must be varied between
50 kHz to 100 kHz above and below the frequency of the transmitter under test.
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2.3.6.13

23.6.14

237

Measure the levels of the Intermodulation components on the spectrum analyser and determine
the ratio of the carrier level to the level of the largest Intermodulation product {third order)
observed, in dB.

Record the worst case as the result.

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

Modulation limiting (Tx deviation)

Connect the equipment as shown below.

2.3.7.1

2372

2373
2374
2.3.7.5

2.3.7.6

AF signal Transmitter RF power
generator under test _ attenuator \
)
! o Modulation
i Radio test set
! ! demodul

Ensure that the maximum deviation is set correctly & @ difig to the manufacturer's
procedure.

Apply electrically a 1 kHz audio test signal to the mi&ophone input of the transmltter at a level
sufficient to produce the standard test modulatio

(When an electrical input signal cannot begs
signal.)

Set the audio filter of the modulation an
Note the level of the audio test sig
Modulating frequency 0.3 kHz to 25 kHz

2.3.7.5.1 Increase the aygio teMngigflal with 20 dB. Ensure that the measured deviation
equais the maxinfym system deviation.

23752  Without e audio input signal level vary the modulating frequency

ed t may be replaced by an acoustical

Pass cut-off 15 kMz or 20 kHz.

betweg, and 2.55 kHz

2.3.753 Rec t positive or negatlve peak deviation obtained, as the modulation
li

Modulating fr&gu w5 kHz to 6.0 kHz:

2.3.7.6. D&yre the audio test signal to obtain the standard test modulation factor

ence).

ithoul changing the audio input signal level vary the modulating frequency
etween 2.55 kHz and 6.0 kHz.

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

2,

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.

Modulating frequency 6.0 kHz to 12.5 kHz:

23774 Obtain the standard test modulation factor (reference).

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

between 6.0 kHz and 12.5 kHz.

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

Nole: Care must be taken not to generate hum when the audlo signal Is
connected electrically.

It must be ensured that the acoustical audio source has a flat response
throughout the bandwidth.
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MODULATING FREQUENCY (N &Nz

2,3.8 CTCSS deviation
Connect the equipment as shown below.

2.3.81
23.8.2
2383
2.3.8.4

Transmitter
under test

RF power

Y

attenuator

Transmitter RF power
under test ; attenuator
"""" i
AF distortion | Audio filter i Modulation
meter 0.3 -3.4KkHz i analyser

Standard measurement

23911

demodulator

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

transmitter at a level sufficient lo produce the standaid lest imodulation factor.

2.3.9.1.2
23.9.1.3

Record the distortion obtained.
Adjust the audio signal generator frequency to 500 Hz.
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238.2

2.3.10 Audio frequency response
Connect the equipment as shown below.

2.3.101

2.3.10.2

23914  Set the audio output signal at a level sufficient to produce the standard test
modulation factor,

23915 Record the distortion obtained.

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

600 2 balanced line input

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

2.3.9.21 Load the line with a 600 O resistive load or equivalent impedance, provided by the
test instrument.
2.3.9.22 Inject a 1 kHz audio test signal into the line at a level of =10 dBm.

2.3.9.23 Ensure that the transmitting signal deviation comply with ti‘\tandard test
modulation factor.

2.3.9.2.4 Measure and record the THD.

AF signal | Transmitter
generator under test

Modulation
analyser
demodulator

AF level meter

Method
A

Standard measurement

Method A.
2.3.10.1.1  Apply electricallfya 1kHz audio test signal to the microphone input of the

sufficient to obtain 20 % of the maximum system deviation.

2.3.10.1.2 Select ter {cut-off 20 kHz) at the modulation analyser.

2.3.10.1.3 g frequency (audio signal) from 300 Hz to 3 kHz.
2.3.10.1.4 dulating frequency level (audio signatl) to maintain the modulation
2.3.10.1 e variation in the audio output level of the AF signal generator in dB with

nce 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.

3W. 1.7 Select the low pass filter (cut-off 20 kHz) at the modulation analyser.
.3.10.1.8 Keeping the audio signal level constant, vary the frequency from 300 Hz to 3 kHz.

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

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

600 © balanced line input

Where a 800 Q balanced line is provided, the audio frequency response must be measured on

this line.

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

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

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

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

t02.3.10.1.9)
AUDIO FREQUENCY RESPONSE OF PM TRANSMITTERS
" — —— -
12
10
8
a
4
2 \\
d8 0 i
-2 :
o4 . a i
8 i -
-10 » s |
12 S — L S
100 300 500 1000 10000
FREQUENCY {}Hz]
6dB/octave slope
.
AUDIO FREQUENCYR @ FM TRANSMITTERS
: !
i :
4 g
1001..)_.-‘" o 2000 “‘JUUU L
FREWMENCY |Ha)
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2.3.11 Angle modulation hum and noise ratio
Connect the equipment as shown below.

234141

2.3.11.2
2.3.11.3
23114
2.3.11.5

2.3.12 Amplifude modulation hum and noise |gf
Connect the equipment as shown bel

2.3.121
23.12.2
2.3.12.3

2.3.13.1
2.3.13.2

BBD8635 Version 8.0

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

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

Record the audio output level from the modulation analyser demodulgtor.
Remove the modulation from the transmitter.
Again record the audio output level from the modulation anaiys or.

Calculate the angle modulation hum and noise ratio by d Wi the difference between the
two measurements in dB.

Note: Care must be taken not to generate h wh audio signal is connected
electrically. '
Short circuit the audio input connectioggo radio transmitter when the audio signal
is removed,

Modulation
analyser
_____________ demodulator

Transmitter
under test

Set the modulatioa se
In the abseng
Calculate the\ @M

measure the RMS AM modulation factor (m %).
a i input signal (modulating signal) measure the modulation factor.

nd noise level as follow:
el (dB) = 20Log(2 m/100)

ipment as shown below.
: e =
i Open dircuit !
N ..: 1
i |
S
Antenna \  Short circuit !
Terminal | == » 1
e E
RF power
g meter

Measure the carrier power in the absence of modulation.

Operate the transmitter under open and short circuit load conditions for a period of:
2.3.13.2.1 One minute each in the ¢ase 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.

Page 36 of 58

- fene



BBD8635 Version 8.0

23133 Aiter each exposure to the extreme load measure the carrier power in the absence of
modulation.

2.3.134. Calculate the variation of the carrier power in dB with reference to clause 2.3.13.1.
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24 High Site Equipment

241

2411
24.1.2
2413

2414
2415
24.1.6

2417

Radio Base Station Response Time

Connect the equipment as shown below.

RF signal | RF switch | RF attenuator
generator T .
Trigger
input
> Storage
oscilloscope
Channel
R nput e
RF power 1| BS transmitter
attenuator S under test -

...............................

Apply a standard RF test signal to the receiver under test.
Determine the usable sensitivity as described in clause 2.

Adjust the squelch to open at a RF signal level gf — 1 , measured at the antenna
terminal,

Set the RF signal level 12 dB above the usablg

Repeat the measurement three ti the average of the three measurements as the
repeater attack time.
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24.2 Talk Through Signal
2421 Audio levels

Connect the equipment as shown below.

Base station
receiver under
test

RF signal
generator

Line Branching
Unit

v

Base station :
transmitter  f---5-- !
under test i

QO

—— — — ]

H -
i |
L

Link receiver

I
|
|
@
|
I
!
under test !

Link transmitter
under test

Other links e.g.
Microwave

24211 Adjust the RF signal §eneratgr to produce the standard RF test signal.

24.21.2 Connect the aygio lin e units as it would be connected when in operation.
This is to engurefghat the lines are correctly loaded.

7274213 Set the ency level meter to high impedance/bridge mode. This is to
ensur ovel meter does not load the lines.

24214 o level from the source (Rx) first. Adjust the level if necessary.

24215 e outgoing lines from the LBU and adjust the levels if necessary.

2.4.2.1.6 ethod described in clauses 2.4.2.1.1 to 2.4.2.1.4 to measure and adjust

sure the audio level from the microwave and adjust if necessary.

ote: The same measuring method is used on the Trunked radio equipment.
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2422

Audio Frequency Response

Connect the equipment as shown below.

RF signal Base receiver | Base transmitter
generator under test " under test
AF level meter Modulation RF power
analyser attenuator
demodulator

24221 Ensure that all the audio level settings have been set corggctly.
24.22.2  Adjust the RF signal generator to produce the standar

24223  Select the low pass filter (cut-off 20 kHz) at the mo
24.224  While keeping the modulation factor constan

the range 300 Hz to 3 kHz,

24.2.2.5 Record the variation in the audio outpyt po

242286 Branches to the link radio and oth

REPEA ROUGH SIGNAL
A REGPONCE
5 is and Pre-emphasis .
4
)
g 3
g ?
[=]
2
B
3 [
2
a
£
K]
a
E
=
3
160 300 500 1000 2000 000

RECEIVER MODULATING FREQUENCY {Hz]

10000
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REPEATER TALK THROUGH SIGNAL
AUDIO FREQUENCY RESPONCE
Wilhaul De-smphasls and Pre-emphasis
]

4 |

3. ) |

TRANSMITTER DE-MODULATED AUDIO LEVEL [dB]
& 5

b

&

100 300 500 1000 000 10000
RECEIVER MODULATING FREQUENG Q

24.23 Modulation factor linearity
Connect the equipment as shown below,

RF signal Base r | Base transmitter
generator i ungs v under test
Modulation RF power
analyser attenuator

1
I
¥
¥
]
]
]
I
1
I
I
1
I
'
I
r

ee clause 2.3.7).
Ensure (hal all the audio levels have been sel coreclly (see clause 2.4.2.1).
3.3  Apply a standard RF test signal from the RF signal generator to the receiver.

\\ 24.23.4  Vary the modulation of the RF input signal between 0.5 kHz and 2.5 kHz and
measure the transmitter deviation.

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

2.4.@[‘6 that the transmitter modulation limiting (deviation) has been set correctly
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24.24

N

TRANSMITTER DEVIATION [KHz]
- n

o4
o

REPEATER TALK THROUGH SIGNAL
MODULATION FACTOR LINEARITY

/

o

P

/

&/

-

T T
0.5 1 1.5

RECE{VER MODULATION [kH:

>

Audio frequency THD

Connect the equipment as shown below.

4.24.4

5\

RF signal Base transmitter
generator under test
o RF power
dio test set | attenuator
............... ! I
AF THD e Audio filter Modulation
0.3 - 3.4 kHz analyser
- demodulator
%nsure that all the audio levels are set correctly.
. Apply a standard RF test signal to the receiver under test.
3  Record the audio total harmonic distortion from the transmitter.

Branches fo the link radio and other links must also be measured.
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24.3 Filters
2.4.3.1 Duplexer

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

measuring method will not be covered in this document.

If any problem is detected the duplexer/combiner must be send to a facility with the proper

equipment and competency. Do not attempt the tune the unit.

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

measurements.

2.4.3.1.1 Calibration

24.3.1.1.1 Connect the RF signal generator with the two connecting ca%s to the test
receiver or spectrum analyser.

24.3.1.1.2 Tune the RF signal generator and the test receiver/spectrum §nalyser to 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 requirgg:
e.g. Low-level : <-60dBm
High-level : 0 dBm.

2431.1.4 Record the difference between the applied 2
difference must be included in the calculation

ea d signal level. The

Note: This method compensates for differe the connecting cable losses.

24312 Insertion loss - Rx
Connect the equipment as sho

Test receiver
or
Spectrum analyser

50 load

RF signal
generator

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

Injett the signal at the antenna port (low level) and measure the level at the

2ceiving port.

Calculate the insertion loss by determining the difference between the injected

signal level and the measured level in dB.

4.371.2.4 The insertion loss must comply throughaut the operating band.

At the high site this measurement can be made in the following way:
2.4.3.1.2.5 Connect the RF signal generator directly to 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.

2.4.3.1.2.8 Increase the RF signal level slowly and note the level when the squelch open.

2.4.3.1.2.9 Connect the RF signal generator to the receiver via the duplexer (Ant port).

2.43.1.2.10 Repeat the procedure from clause 2.4.3.1.2.6 to0 2.4.3.1.2.8.

2A43.1.211 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

2.4.3.1.3.1

243132

24.3.1.33

24.3.1.34

24.3.1.3.56
2.43.1.3.6
243.1.3.7

2.4.3.1.3.8
24.3.1.3.9

24.3.1.4

2.4.3.1.4.1

24.3.14.2

243143

243144

Insertion loss - Tx
Conneact the equipment as shown below.

Duplexer
under test
Tx Ant Rx
: |
RF signal 4\-{' 500 load
generator
Test receiver
or
Spectrum \\
anhalyser
Tune the RF signal generator and the test receiver/ um analyser to the in-
band transmitting frequency to be measured.
Inject the signal at the transmitting port (high ley asure the level at the

antenna port.
Calculate the insertion loss by determining @ brence belween the injected
signal level and the measured level in d.

The insertion ioss must comply thro

t the operating band.

de in the following way:
ly to the transmitter.

er from the transmitter.

At the high site this measureme
Connect a terminated wattmete

Connect the same t
(Antenna port).

Measure the un-modQgted cgrrier power from the transmitter.
ertion s by determining the difference bstween the two

sult is within specification, the insertion loss through the
ble between the transmitter and duplexer can be ignored.

een the transmitting and receiving paths
@ equipment as shown below.

Duplexer
under test

Tx Ant Rx

Test receiver
RF signal or

generator Spectrum analyser

500 load

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

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

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

The isolation must comply throughout the operating band,
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2432

243.1.5

2.4.3.1.51

24.3.15.2
2.4.3.1.6.3

243154
24.3.1.5.5

Combiner
24.3.21

2.4.3.2.1.1
24.3.2.1.2
24.3.21.3

24.3.2.1.4
2.4.3.2,

24323
24.3.2.3.1

24.3.23.2
243233
24.3.23.4

Impedance matching
Connect the equipment as shown below,
RF signal RF Amplifier | Through Line
generator q 171 wattmeter
i
e |
: Radio b Duplexer
i transmitter | under test
R ’ Tx Ant Rx
\1J_L.I |
l ]
50Q load load
Tune :the RF signal generator to the in-ba g frequency to be
measured.
Measure the Voltage Standing Wave Ratio ( h a through line wattmeter.
If the wattmeter does not indicate the VRVR, noteie forward and reflected power

and calculate the VSWR,

(1+YPower reflected/Power fo

er reflected/Power forward)

Q 1-
ly throughout the opserating band.
cmpedance at the receiver and antenna

The impedance matching
Use the same method to
terminals.

usYbe connected to all open transmitting and receiving ports.

The i I level at the antenna port must be low (< ~ 80 dBm) to prevent
t #rin the receiving path being saturated.
th Ing ports must be measured.

THY ins€rtion loss must comply throughout the operating band.

Ipsertion loss - Tx

he Insertion loss can be measured as explained In clause 2.4.3.1.3.

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

The insertion loss must comply throughout the operating band.

Isolation between the transmiiting and receiving paths

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

Fifty-ohm loads must be connected to all open transmitting and receiving ports.
All the ports must be measured.
The isolation must comply throughout the operating band,
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24.3.24  |Isolation between the transmitting ports
Connect the equipment as shown below

Combiner under test

Tx ports Ant Rx ports
L
RF signal T
generator
Test receiver 5
or 0a

Spectrum analyser

24.3.2.4.1 Tune the RF signal generator and the test receiv m analyser to the in-

band transmitting frequency to be measured.
24.3.24.2 Fifty-ohm loads must be connected to the ant
receiving ports.

d all open transmitting and

24.3.24.3 Inject the signal at the first transmilti ort (high level) and measure the level at
the other transmitting ports.

243244 Repeatstep 2.4.3.2.4.3 wheni the signal at ports 2 to 4.

2.4.3.24.5 Calculate the isolation by g# the difference between the injedted signal
level and the measured e

2.4.3.24.6 The isolation must co ut the operating band.

2.4.3.25.1 The impedange rgtching can be determined as explained in clause 2.4.3.1.5.
24.3.2.5.2 Fifty-ohm,oa be connecied to all open transmitting and receiving ports.
2.43.25.3 Allthegdfans ports must be measured,

Nojg! not use this method to determine the impedance matching at the
er and antenna terminals. If a problem is suspected, the combiner
t be send to a facility with the proper equipment and competency.

zion Line Analyser. This measuring method will not be covered in this document.
pct the equipment as shown below.

RF signal | RF Amplifier Through Line
generator . A Wattmeter
I
I

Radio

50Qload | T |

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

24.4.1.3 i the wattmeter does not indicate the VSWR, note the forward and reflected power
and calculate the VSWR (see clause 2.4.3.1.5.3).
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24414  Tune the RF signal generator to the in-band receiving frequency.
24415  Measure the Voltage Standing Wave Ratio as above.

244186  The impedance matching must comply throughout the operating band.
24417  Record the worst case as the impedance matching.

24.4.2 Insertion loss
Connect the equipment as shown below.

RF signal | RF Amplifier | Radio '
generator i ! |
. Coaxial cable under test
Terminated e r—
Wattmeter (2) [ F———————m—_—
24421  Tune the RF signal generator to the in-band t g frequency.

24422 Measure the power at the near end & the coaxial cable using the terminaled

wattmeter (1).

24423 Measure the power at the far
wattmeter (2).

24424  Calculate the insertion losg
measured in dB.

2.4.4.25  Tune the RF signal gfiherato e in-band receiving frequency.
24426 Repeat the meagure s gff above.
24427  The insertion los§must comply throughout the operating band.

he xial cable using the same terminated

pning the difference between the power levels

244,28 Recor $$ measured, as the insertion loss.
24.5 Antenna
2451

t& measure the impedance of the antenna is to use a Transmission Line
asuring method will not be covered in this document.

uipment as shown below.

signal RF Amplifier Radio

generator

S

Antenna ) Through Line Coaxial Cab'i _____ i'—I
under test Wattmeter [+ to———ootooooooo-

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

24512  Tune the RF signal generator 1o the in-band transmitting frequency.
24513 Measure the Voltage Standing Wave Ratio (VSWR) with a through line wattmeter.

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

24515  Tune the RF signal generator to the in-band receiving frequency.
24516 Measure the Voltage Standing Wave Ratio as above.
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24517  The impedance matching must comply throughout the operating band.
24.51.8  Record the worst case as the impedance matching.

2452 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).
245.22  The following calculation could also be used:

Antenna gain (dBd} - Duplexer/combiner insertion loss (dB) - Coaxial cable
insertion loss (dB) + Transmitting power at transmitter (dBm). Convert the result to

Watts (0,001 x Antilog(dB/10)).

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

50 RF-
Antenna | coupler Recelv
system 1 und

RF signal
generator

AF output
load

& Power

meter

SINAD meter | Audio filter
- 0.3 -3.4kHz

transmitters must be set correctly.
r must be < 1 dB.
to produce the standard test signal and apply it to the receiver

2461 The transmitting power of all t
24.6.2  Theinsertion loss of the R

2.4.6.3  Adjust the RF signgide
via the RF-couple

2464  Reduce the Rysi put level until the SINAD ratio is 12 dB.
24.6.5 Note th igNa! 1€vel at which the 12 dB SINAD is obtained.
24.6.6 Trana@it @8m the other transmitters situated on the site.

AD ratio is degrading.

2467 if Q.S
246.8 %&’ transmitting increase the RF signal output from the generator to obtain a SINAD
f 12 dB.
2. QQte e RF signal level.
.10
dB

24, lculate the desensing level by determining the difference between the two measurements in

24.7 Audio Line Branching Unit (LBU)

24.7.1 Impedance matching
Connect the equipment as shown below.

Transmission Input LBU
line tester chan1] under test

24711 Switch the power of the L.BU on.

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

2472 Audio levels
Connect the equipment as shown below.

Audio signal Input LBU Ouput | Low pass filter
generator chan1| undertest | cpanq | Cut-off 20 kHz
AF level
met\(
2.4.7.21 Ensure that the audio signal generator and audio level met et to the correct
impedance.

24.7.2.2 Route all the input terminals to all the output termin3 isgk required for the

tests that follow.
24.723  Apply a1 kHz signal at a level of -~ 10 dBm intgswieg
24.7.24  Measure the signal fevel at the output termin @
2.47.2.5  Adjust the output levels to obtain — 10 i el

24726 Repeat the measurements with the Rudio signal applied to the other input
terminals.

24.7.2.7  Alloutput levels should be — 1

gl 1 Of the LBU.

24.7.3 Audio frequency response
Connect the equipment as shown

Audio signal npub BU Ouput | | ow pass filter
generator n1 ertest | chan1 | Cut-off 20 kHz
AF level
meter

2.4.7. ure that all the audio levels are set correctly.
Apply a 1 KHz signal at a level of - 10 dBm Into channel 1 of the LBU.
aasure 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.

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

2.4.7.3.5
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AUDIO FREQUENCY RESPONSE OF LINE BRANCHING UNIT
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05 1

04

02

48 0

-0.2 4

04

06 ; ]

-08 i = :
R - L} - Sa—
100 300 500 1000 2000 10000

FREQUENCY [Hz]

24.74  Audio total harmonic distortion (THD)
Connect the equipment as shown below.

Low pass filter
Cut-off 20 kHz

[

Audio signal Input
gencerator Chen 1

AF THD
meter
24.7.41 Ensurgffha audio levels are set correctly.
24742 Royt e input terminals to all the output terminals.
24743 surcyphat the audio signal generator and THD meter are set to the correct

dance.
Apply a 1 kHz signal at a level of ~ 10 dBm into channel 1 of the LBU.
ecord the audio total harmonic distortion obtained at the output terminals.

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

24.

ZN\.E udio signal to hum and noise ratio
Connect the equipment as shown below.

Audio signal input LBU Output | Low pass filter
generator chan1| under test Ghan 1 i CCITT
AF level
meter

24.7.5.1 Ensure that all the audio levels are set correctly.
2.4.7.5.2  Route all the input terminals to all the output terminals.
24753  Apply a1 kHz signal at a level of — 10 dBm into channel 1 of the LBU.
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24.7.6

24.7.54  Short-circuit ail the other input terminals.
24.7.55  Measure the signal level at the output terminals of the LBU.

24,766 Remove the audio signal generator and short circuit the input terminal (1) of the
LBU.

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

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

24.75.9 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.

Channel ¢ross talk \\
Connect the equipment as shown below.

Audio signal Input Output
generator Chan 1
LBU
Input under test
[ .
Chan 2 Cut-off: 20 kHz
AF level
meter
24.76.1 Route all the chann g¥e separately e.g. Channel 1 input terminal to
channel 1 output ter@inal; ciiafnel 2 input terminal to channel 2 output terminal;
etc.
2.4.76.2 Ensure that all tfy level settings are correct for each channel.
24763 Injecta1kH at a level of — 10 dBm into channel 1 of the LBU.
24.76.4  Short-gi
2.4.7.6.5 icgte Mo ratio in dB between the audio input signal level and that measured at
iy oth@ output terminals, except that of channel 1.
24,746 at the measurements with the audio signal injected into the other input

rminals.
ecord the worst case as the result.
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24.7.7 Common-mode refection ratio

Connect the equipment as shown below.

Input Output
Impedance LBU Impedance
matching - Chan 1 under test Chan 1 @ matching
load - load
R R L
Audio signal \\
generator
-t
=+

() Voltmeter R = Impedance/2 %V

24771  Adjust the amplification of the LBU to unity ga
If the gain cannot be adjusted, measurg the inP® and output voltage levels and

calculate the gain.

2.4.7.7.2  Set the audio signal generator fig
HIGH.

24.7.7.3  Increase thé signal outpu
the output line of the LB

24.7.74  Record the input and futput Sgad voltage levels.

24775 If the LBU is set for , calculate the ratio in dB between the audio input
d on the output line of the LBU.

kHz and set the output impedance to

247.786 , calculate the ratic by dividing the input voltage level by the

voltage/Output voltage = R:1

x Gain = T:1
dB = 20Logo(T/1)

epeat the measurement on the other channels.
Record the worst case as the result.
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2478 E& M-signalling
Connect the equipment as shown below.

Power |+ E-signal LBU M-signal +| Power

supply | under test | supply

unit - Chan 1 e Ri. ] - unit

@ Ammeter

24.7.8.1  Route the E-signal of channel 1 to activate the M-signal of all the&( nnels.
24.7.8.2  The value of the load resistor R| must be such to permit a currgn®low of 8 mA to

10 mA.
24.7.8.3  Apply a DC voltage at the appropriate level to the M signal termi
24784  Apply a DC voltage at the appropriate level to the E gi terminal and measure

the current.

24.7.85  Measure the current flow at all the M-signal termin
24.78.6  Reverse the voltage polarity at the E & M-sig

24,787  Repeat the above tests with other routing co

2.4,7.8.8 Measure the resistance between the E § M-sig
The resistance must be infinity.

s and repeat the test.

#fminals and the LBU earth.

24.8 Power Supply & Battery Charger Unit
2.4.8.1 Output voltage regulation
Connect the equipment as shown belo

dwer | Variable
"| variac supply TD @ power

load

@ Vo @ Ammeter

Nt
st e Variac to obtain the nominal input voltage to the power supply/battery

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

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

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

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

Page 53 of 58



BBD8635 Version 8.0

24.8.2  Efficiency
Connect the equipment as shown below.

Power Variable
"| Vvariac O~ supply @ power
AC V) O
— under load

test

@ Voltmeter @ Ammeter

2.4.8.21 Adjust the Variac to obtain the nominal input voltage to the pov‘&upplylbattery
charger.

2.4.8.2.2 Vary the power load to obtain a current drain from 0 ampe aximum current
: while recording the input and output voltages and currents.
24823  Calculate the efficiency in percentage.
Efficiency = (Power out/Power in) x 100 %

2.4.8.24 Repeat the test with the specified minimum and the imum input voltage to
the power supply/battery charger.

24825 Record the worst case as the result.

2483 Output voltage ripple
Connect the equipment as shown helow.

Variable
AC Variac power Oscillos-
load cope

J

recording the output voltage ripple with the oscilloscope.
2.4. The measurement shall be made under the extreme test conditions as well.
3 ecord the worst case as the result.

Note: Some battery chargers apply high instantaneous pulses of short duration.
In a Lead-acid battery, this breaks down lead-sulphate crystals, thus
\ extending the battery service life.
\ This function must be noted.
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2484

2485

Radiation of spuricus frequencies
Connect the equipment as shown below.

AC

24841
2484.2

24.8.4.3
24844

24.8.4.5

Desensing of receiver (conductive)
Connect the equipment as shown b

Power —

supp|y (AJ = ariapile

Variac under power
> test load

P

Antenna Test receiver
or spectru
analyze\x
@ Ammeter
This test has to be performed inside a Faraday cage (RRgghielding)$
All the instruments and electrical equipment inside th ngPused for the test
have to be switched off to prevent interference wi cies to be scanned.

&

Ideally, all the equipment except the power n test and the antenna

D
should be on the outside of the cage.
The measuring antenna to be placed 1 m fro gpver supply/battery charger.

Vary the power load to obtain a currenf§drain froft 0 ampere to maximum current
while scanning the radio-operating 55.0000 MHz to 467.0000 MHz).

Record the frequencies and lev II'th

RF signal
generator

AF output load
& Power meter

Power supply
under tes

- Audio filter
1 0.3 - 3.4 kHz

l

............. I SINAD meter

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

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

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

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

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

Programme the radio under test with the correct trunking parameters and with a validated number on the
trunk network.
1.5.1 On instrument

Connect the radio under test to the trunk enabled instrument.

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

registered indication and the instrument will display the radio's trunking number.
15.1.2 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. interfleel call: 2052001203 to 21426Q1301).
The instrument will display the called radio’s prefix and the derived identificati N mber.

1.56.1.4  Short form dialling (e.g. 204)
Repeat 1.6.1.2 using the short form dialling.
1.5.1.5 PSTN call (e.g. 0117748227)

The dialled number must be presided with 0 (e.g. 00117748227). T Mt will display the
called number.

1.5.1.6 Call the radio under test
Make a call to the radio from the instrument.
1517 Handoff
e

Change the control channel on the instrument and efsure th e radio re-register on the new
channel.

1.5.2 On trunk system
Two trunk radios and a PSTN telephone musthe
One trunk radio must be programmed with
second radio with an interprefix number
1.6.21 Reaistration
Switch the radio under test on an surephat it register on the trunk system.
The radio will display a regis n.

1.5.2.2 Local call
Ensure that all the tru

able and dedicated to the tests.
efix number as the radio under test and the

epeat 1.5.2.2.1 using the short form dialling. Have a conversation with the
second party.

Call the radio under test

? Make a call to the radio under test from the other radios.
1.52.3 tersite call

Move the radio under test to a distant site.

Ensure that the radio is registered on that site.

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

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

15.2.3.3  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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15234 PSTNcall

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

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

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

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

2.6 Acoustical Measurements

2.5.1

2511
2.51.2
2513
2514

2.5.1.5

252

Receiver loudspeaker sound pressure level

Connect the equipment as shown below. !\
RF signal V

generator

Sound Pressure

Level meter ¢ goiver

@

Adjust the RF signal generator to producg agard RF test signal.
Increase the modulation to 2.5 kHz (ma @ stem modulation).
Adjust the volume control of the ragft to SdaiggfMUOP.

Place the Sound Pressure Level QSPL) gpeter at a distance of 300 mm in front of the radio
loudspeaker.

Record the SPL in dB(A).

Note: Sound wave

ctignSNould be kept to a minimum by measuring in an open area.

Transmitter mod devjation)
A own below
Transmitter RF power
under test P attenuator

ey
-3
g
—
| o T
= |
a 1
Ll
w o
M
[ o |
1
1
——q=
]
(=== 20 e

Modulation
analyser

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

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

Transmit and record the measured deviation.

Note: Sound wave reflections should be kept to a minimum by measuring in an open area.
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RELEVANT DOCUMENTATION
APPLICABLE
DOCUMENT NO. - DESCRIPTION LOCATION
SANS 300086- Electromagnetic compatibility and Radio Spectrum | External

1:2005 Matters (ERM); Land Mobile Service; Radio
equipment with an internal or external RF connector
intended primarily for analogue speech Part 1:
Technical ~ characteristics and  methods  of
- B measurernent.
RELEVANT
DOCUMENT NO. DESCRIPTION
END OF DOCUMENT
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