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lnvitation of Expression of lnterest (Eol) for acquiring open

Standard Digital rrunking Radio System for chandigarh
Police

****

h,

Chandigarh Police invites EOI from implementation agencies for

acquiring Open standard Digital Trunking Radio System for Chandigarh

Police.

lntroduction to the proiect

Chandigarh Police intends to install lTU recommended Open

Standard based Digital Trunking Radio System on a turnkey basis.

Therefore interested companies/agencies are invited to study the present

wireless communication infrastructure and Geographical area of
Chandigarh and accordingly furnish estimated cost of the project as per the

requirement mentioned at Annexure 'A'. Present infrastructure of

Chandigarh Police wireless Communication is conventional Analog System

based for the entire Chandigarh UT.

Documents to be provided by companv/firm as part of submission
The company/firm would be required to submit the proof of

concept/solution with the following points as part of their submission:-

challenges, solution proposed, recommendations

for the selection of any participated company/firm.

PRE-QUALIFICATION CRITERIA

Following will be the minimum pre-qualification criteria. Each eligible
companylfirm should possess all of the following pre-qualification criteria.
Responses not meeting the minimum pre-qualification criteria will be
rejected and will not be evaluated.

Sr. No.

1 The applicant shall be a
firm/company/pa rtnersh i p firm

Supporting Compliance Document

Copy of certificate of
incorporation/Partnership Deed, MOA

Pre Qualification Criteria



I

t<

registered as per lndian law
and who have their registered
offices in lndia.

must be enclosed, and the key person
must be associated from the
beginning of the firm.

2 The applicant has to submit ITR
of last two financial years.

Financials need to be certified by CA
with registered number and stamp of
the firm.

3 The firm should not be black
listed by any Central Govt./
State Govt./ PSU/ Govt bodies.

Self attested copy to be enclosed

4. Company should have
PAN/IAN No/GST reg istration
certificate

Copy of certificate to be enclosed

5 The company must have
completed projects of similar
nature in last 5 years

Certificates/Endorsements from the
concerned institutes.

lnstructions to the Gompanies/Firms: -
1. Companylfum are advised to study all the instructions/ forms/ terms /

requirements and other information as per Annexure 'A' carefully.
Submission of the EOI shall be deemed to have been done after
careful study and examination of the EOI documents with full
understanding of its implications,

2. The responses to this EOI should be full and complete in all respects.
3. The company/firm is responsible for al! costs incurred in connection

with participation in this process.
4. Chandigarh Police will hold a discussion meeting with the prospective

company/firm on ?tl -oZ - ??- at Chandigarh Police Headquarters,
Additional Deluxe Building, Sector 9 D, Chandigarh. Further, as per
requirement, the companylfirm may make a presentation on the
proposal to the department.

5. At any time prior to the last date of receipt of EOl, Chandigarh Police
may, for any reason, whether at its own initiatives or in response to a
clarification requested by a prospective company/firm, modify the EOI
document by a corrigendum.

6. Chandigarh Police may terminate the EOI process at any time and
without assigning any reason. Chandigarh Police makes no
commitments, expression or implied that this process will result in a
business transaction with anyone.

7 . The interested firms are required to submit soft copies of their EOt
documents and supported documents as per Expression of lnterest
(EOI) electronically at e-mail pcr-chd.@.nic.in, pdsp^c,,gmn-ghd@nig.in .wfTo-ltl,
Any proposal received by the chandigarh Police after the above
deadline shall be rejected.
No further correspondence on the subject will be entertain8

l'
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Note: - All the suggestions are not chargeable.

Disclaimer: This EOI is not an offer by the Department or a tender
document but it is an invitation to receive suggesfions from interested
parties. The purpose of fhis Eol documenf ,'s to apply besf
ideas/suggestions/information that may be useful to Chandigarh Police in
formulating the proposals of Digital wireless communication s
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Annexure -A

Schedule of Requirement

OPEN STANDARD DIGITAL TRUNKING RADIO SYSTEM

Typical system configuration to meet technical specification and requirements is

indicated below. The bidder may propose better system configurations if any, for full

functioning, successful and trouble free installation, commissioning, operation and

maintenance of the system supported by all necessary hardware, licensed software and

documents along with the technical bid.

A. System Equipments:
QtvSr.

No.
Requirement

01 Lot

01 Lot

01 Lot

18
05

01

01 Lot
02
01

1 Main Control Room Equipments (Master
a. Digital Open Standard Radio Trunking System Control and

switching Equipment (TSCSE) lP Based with complete hot standby.

b. Network Management System comprising of Network Management
Server (NMS) and Network management Terminals (NMT) with two

clients
c. AES 256 encrypted Dispatch Consoles collocated at Central Police

Control Room
AES 256 encrypted Dispatch consoles collocated at New PHQ for
Safe City
90 Channels lP based Digital Voice Logger System
Hardware and Software for AVLS/APLS Server and Client
50" or better LED Monitor of reputed make for AVLS/APLS
Telephone interconnect Gateway with E1 over QSIG/SIP over lP
based
Unified Threat management (UTM) for connecting CPCR with Mirror

d

e
f.
g

h

Site)

site

Bidder to
specify

Repeater/ Base Station Equipments:
Sufficient number of Repeater Stationq in 400 MHz with required

configurations Redundant Repeater Site Controller, Masts/ Towers of
required height, Antenna System, Transmitter Combiner, Receiver
Multicoupler, Tower Top Amplifier, Couplers, Cables, Surge,

rotection system, accessories etc.lnterfaces and lightning P

2

Bidder to
specify

3 Antenna Masts/ Towers as per specifications

Bidder to
specify

4 Redundant 7113115 GHz Microwave links to connect a
stations to master site with necessa tower and accessories.

repeater

175Full Alphanumeric keypad Static Radio with GPS, AE
and accessories as per Technical Spe

S 256 encryption
cifications

5

2756. Full Alphanumeric keypad Mobile Radio with GPS, AES 256 encrYPtion

and accessories as per Technical Specifications



7 Full Alphanumeric keypad Portable Radio vrith GPS, AES 256
encryption, belt clip, Li-ion or better battery, Single unit battery charger
and accessories as per Technical Specifications.

a. 06 Way or better Position rapid Multi Unit chargers
b. Spare Li-ion 2100 mAh or better batteries
c. Light weight Speaker Microphone, earphone with clip, complete

hand free kit for each Hand Held Radio
d. Suitable carrying case
e. Headset for portables
f. Vehicular Cha r for e radios

8. Digital Vehicular Repeater System (For coverage Enhancement) with
all accessories.

02

9
Repeater / Base Station Equipments
Static Radios
Mobile Radios
Portable Radios
lnter Site Link Test Equipments

a
b
c
d
e
t. aters and Master switchin la for

Programming kits

Portable

03
03
03
05
02
05

10 Latest
Manag

a.
b.
c.

imum 256 bits encryption infrastructure and Key

Hardware and software for OTAR with two clients
Hardware and Software for OTAP with two clients

AES with min
ement System

loader with interface cables

01 lot
01 lot

02
11 +1 redundant online UPS's for all offered

equipments with phase changeover switch for UpS and direct mains
with maintenance free battery bank for 8 hours backup for:

a. For all Repeater sites

Commensurate capacity 1

b. Central Police Control Room,

Bidder to
specify
01 Lot

12
a. Radio Communication Test Set for Trunked radio system
b. Through Line Power meter
c.A other item uired for field testi

Test Equipments/ Tools:

01

05
01 lot

13
a. sufficient numbers of Environment control system at all Repeater

sites with automatic change over every 6 hours.
b. Sufficient numbers of Environment Control System at switching

6 hours.centre with automatic cha e over

Temperature Maintenance System
Bidder to

specify

01 Lot
14 Miscellaneous:

a. Earthing equipment
nb. Transient

01 lot
01 lot

15 m components, TSCSE, repeater radios, static/mobile
radios, portable radios, Digital voice Logger, antenna system, inter site
link equipments etc.:

a. Operating Manuals
b. Service / maintenance Manuals

Manuals of Syste

c. ram Manuals

20
05
05

1800

50
3600
1800

1800
1000
1500

equipment



16. Any other hardware/software/system equipment required to meet the
technical specifications and requirements of the tender

Bidder to
specify

1 Services:

Note:
1. The bidder shall also submit the scanned copy of Bill of Material as per requirement

clearly giving the country manufacture, nomenclature, make, model no. & quantities of atl

the items to be supplied for Open standard Digital Radio Trunking System.

2. The Project shall be completed on turnkey basis and any other item/ hardware/ software/
service iequired for successful completion of the project shall be provided by the finally

selected bidder within the quoted prices.

3. The successful bidder shall not use any existing equipmenUinfrastructure and new
equipment would have to be used for DTRS. \\

,l x

Qtvsr.
No

Requirement

01 lot1 Project Management, lnstallation,
Acceptance testing

Commissioning, Programming,

01 lot2 Master and Repeater site preparation alongwith cable tray ins
power cabling, earthing, surge protectors and any other necessary
civil/electrical component req uired for infrastructure etc.

ide the room,

01 lot3. Three years on site comprehensive warranty for all equipment's (except

batteries)
0'1 lot4. Seven yea rs CAMC after warranty period of 03 years

01 lot
01 lot
01 lot

5 Training:
a. Repair/ Maintenance Training at the manufacturer premises

b. Repair/ tMaintenance Training at the premises of Purchaser
al Traini at the user's locationc. User

01 lot6 Civil/Electrical work at each Repeater Sites based on the netwo

and assessment of the bidder
rk design

7 Charges of Repeater sites
Rental charges (for sites other than Chandigarh Police establishments),

r chacha and technical maElectrici

01 Lot



TECHNICAL SPECIFICATIONS AND REQUIREMENTS OF
OPEN STANDARD DIGITAL TRUNKING RADIO SYSTEM

FOR CHANDIGARH POLICE

The Scope of Work shall include design, supply, delivery at site, unloading, any other
services associated with the delivery of equipment and materials, installation,
commissioning, integration, software optimization, providing warranty/ post warranty
services for the entire latest Open Standard Digital Trunking Radio System and any
other related accessories/services for the complete setting up of the proposed system
and all type of radios (Static/Mobile/Hand Held) as per the Schedule of Requirements
and Technical Specifications. The successful bidder shall assume full responsibility of
the complete System for its entire life cycle (10 years). The related licenses for import
of System and wireless sets shall be the responsibility of the bidder from all government
organizations. However Chandigarh Police will provide support for completing all
relevant formalities for obtaining licenses.

S.No ion
1 SYSTEM OVERVIEW:
1.1 lntroduction : Chandigarh Police intends to i

Trunking Radio System, in 400 MHz Frequ
Area Multiple site Operations for all over Chand

Flexibility: The system must have flexibility for future up gradation as the
lYstem is expected to serve the communication requirement of Chandigarh
Police for at least next 10 years.

a
based.

b

nstall Open standard Digital
ency Band, fully ready for Wide
igarh coverage

System infrastructure and control room site equipments should be lP

1.2
Dispatch Center S ites: Dispatch Site at CPCR, Chandigarh Mirror Site

1.3 i) Multi Channel Operation: The system should
multi channel operation for meeting current traffic
expandable by 100% in future. The bidder should specify the number of sites
required and adequate number of channels required at each site to meet the
required grade of service from the proposed system.

ii) The number of frequency spots required for meeting 4000 radios operation as
per traffic norms should be projected as per Appendix - 1 from day-one with De-
4 quality. The number of repeaters should also be factored from day-one.

Tentative Procurement Plan of radios: -

a) At initial lmplementation - 2250 nos. Radios (current requirement)
(b) Radios -1750 nos. to be added over a period of next 5 years

iii) The System should provide report of traffic as per Appendix-1 on full load. ln
case any area is not provided require traffic norms with free from congestion at
DQ-4 quality, the bidder shall be responsible to install additional infrastructure in
quoted cost by the bidder at no cost to the user.

be equipped to support
requirements and should be

1.4 Modular Expansion : The system
expansion in channels by adding

must have the capability of modular
extra repeaters only (upto the maxim

ca at each site



Efficient Channel Utilization: The system shall not unnecessarily tie up multiple
channels at multiple sites, for all call types, for the same user. The system must
be efficient in order to minimize the number of channels used in any given
conversational scenario. The bidder shall describe how the channel can be
efficiently allocated

1.5

System Reliability: Purchaser is very concerned about the re
expensive system. This Open Standard Digital Trunking Radio (400 MHz)
System will be used all over Chandigarh. The Bidder must substantiate
technically that their proposed system is very reliable or has adequate
reliability mechanisms included in its architecture / design portfolio. No

system trunking features is permissible in case of failure of a

liability of such an

degradation in the
controller. All field aceable units must be hot ble

1.7 Roaming: Subscriber radio should be capable of accessing any an
within the system for ease of roaming

d all sites

Number of Ta rou

should support at least 250 Talkgroups, with the capability to expand. The
bidder should specify the maximum number of talkgroups the proposed

A Talkgroup is defined as group of mem
role and where there is a need to comm

bers having the same functions or
unicate to each other. The sYstem

can s

a

rtS

It should be possible to give different priority to different talk groupsb
m

Any subscriber radio can be programmed to be
talkgroup either at initial implementation or at a

Bidders should describe how this process would

a member of any
ny time in the future.
take place and what

would be the restrictions when a subscriber radio is added in a tal

c

ro

1.8

address designators. All subscriber radios operating with the same
talkgroup must receive both sides of every conversation addressed to

d All subscriber radios should be capable of being assigned with talkgrouPs

or from the tal rou
Number of Un e lndividual Radio lD

The signaling language will permit the system to assig
unique individual radio lDs (ldentification), with the ca
10000. The bidder should specify the maximum

n not less than 4500
pabitity to expand to
number of unique

a

S m can suindividual radio lDs the ro

1.9

talkgroups. Regardless of the talkgroup affiliation, the radio tD for
subscriber radio should not change. Each subscriber radio must have
its unique individual radio lD, independent of talkgroup and/or telephones

b All radios must have the capability of being a member of any or all

biinterconnect
1 .10 ufeat ares fand lict tiesTh m dan uS bebscri radr ioeU ta atid no UI systepdationp g

dta cle usearfo reefrcheckresoftwa u arad ebtbehouS td brefera
1.11 The equipments / items of the proposed system should meet all EMI/EMC

standards wherever applicable

1.6
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lnteroperability: The entire system shall be lP based such that future expansion of
sites is possible. Other Manufacturer's Radio terminals of Open standard Digital
Radio Trunking System should operate on the system with standard trunking
features. Bidder shall submit test reporUcertificate from Association of the
proposed technology/ILAC/NABL accredited Government Lab for the proposed
subscriber radios and repeater in compliance to interoperability requirement. The
bidder shall demonstrate the interoperability with sample sets of minimum 02
other vendors.

1.12

1.13 proposed trunked radio system shall comply with the ITU recommended
Digital Radio Trunking standards, at the time of the proposal submission
The

Frequency Planning:

radio frequency planning ensuring efficient use of
the available frequency pairs. The frequency plan including calculations
shall be submitted to Chandigarh Police for review, as part of the Design
stage.

a. The bidder shall perform

spectrum. The frequency plan including calculations shall be submitted to

The successful bidder shall
microwave link in ring topology

perform radio frequency planning for
as per NFAP ensuring efficient use of

b

Chand nPolice for revlew AS art of the Desi e
The successful bidder shall enclose detailed
Design stage, to establish that there will be n
from other radio communication links operati

calculations as part of the
ro interference/ illegal carrier
ng in this area in the same

c

band of uencies
The use of radio frequency spectrum i

Planning and Coordination (WP
Communications, Government of lndia
specific frequencies is to be obtained. Based on the frequency plan
proposed by the successful bidder, approval from wpc shall be obtained.

in lndia is regulated by the Wireless
C) Wing of the Ministry of
. Frequency clearance for the use of

d

The b
in the

did re if SO red the WPC Shal ncoirequ by rporate specific changes
uen n mafter utuala iscussd Sion

1.14

Bidder shall specify
and inter-site con

number of frequency pair required for signal coverage
nectivity through secure microwave spectrum for

e

com lete Chand

2 SYSTEM FEATURES :

Signaling ChanLel Concept
This Open Standard Digital Radio Trun
using the dedicated signaling control

king System should operate
channel protocol concepts with

a

data of 7.2 Kb or betterh

2.1

Sufficient redundancy with
channel at each site. Bi
detail.

auto switch over should be provided for control
dder should explain the signaling scheme in

b

Priority Levels

system should allow a dispatch console operator to preempta The proposed
ro aover-ride r bscriSU radber io anto lectiveSE caparticula cal toil, pgrou

m cortant nversation

2.2

b Aminimu ofm 4 lseve of houS betd cotn o irated then topriority rp system
call, individualrocessi roof calls includiensure



well as te one calls. The levels of are classified as follows
c. Emergency Priority - This should be highest leve

activation of the emergency button, the next available voice channel
I of priority upon

ASS ned ardless of m loadishould be immedi
Operation Priority - This should be minimum 3 levels of priorities, tod be

accordi to the uirements of the usersASS

2.3 Automatic Retry: ln an adverse signaling condition, when a s
radio's request for voice channel, is not properly received by the system on the

first try, the subscriber radio should automatically send the request again, until the

request is acknowledged or the maximum allowed number of retries is reached.

The bidder should specify the maximum number of retries for the system.

ubscriber

Out of Contact lndication

Whenever a subscriber radio leaves
channel, and attempts to access the system (via PTT), an audible alert

should be sounded. These alerts should have distinct tones other than any

other audible tones generated by the subscriber radio. This will enable the
hat the radio unit is out of contact with the s

a the coverage of the signaling

end user to determine t
Dispatch console should be alerted by visua I or audio indication if called

radio is out of ra
b

ln addition to audible alert, a vis ual indication of this condition is preferredc
on the rator console / nt terminalmanto be

2.4

2.5 Queuing of Request for Voice
available RF voice channels a

system becomes fully loaded (all

e second and lower Precedence
level requests for a voice channelwill be placed in a queue. The queue will cause

the system to assign voice channels (as they become available). According to the

priority levels bidders should specify the length of queue.

channel. lf the
re assigned) th

requests for a voice channel by pres
should sound on the radio, as long as
differentiate from access tone shall be

toradnd berSUbscritheS fuIS dedloaoneT thWhen eBu lyystemsySystem
m etona ISd ncttiPTTtheSI syste busyng

eroth neto touttonb ISth PTTe pressed/any

2.6

Busy queuing call-back:2.7

The system should provide a call-backa

b

feature when any subscriber
radio is laced into a

cait aun rtalerad toro embscriSUuse theWI caeTh system
nedhou ad thCCESS assieS beubscri radior Sback nda gthe

bu

for call
channel

2.8

transmission access time is zero). lt should be possible to select message
trunked or transmission trunked via the system manager terminal. The repeater

S rdhou dcastbroaeThotifi ocati nn taS ro ffi IA iation systemConti uou k-g up
SU berbscriof tal rou altothe nechan ASS mentsucontin USo ates kg psof ignupd

otn rSconve oati n nOS ato atutom icaleth elate ntntra raderadios nabl ly jng

Sntre serueTh droaln upsgroM Ie issiotransm kg uptypeessag
eband mhenceren calt charaWI h ave diffe cteristics, ayno isth system

ncertaiMESSA ntru ked aeffi cie postbein (SU rted more byntly g geppo
smi tion kedrun 6exists or bein traniss accesston mti e (thnsm post) by gtra

han time should be rammable. The bidder should this

2.9

contact.

proqress.



lndividual Subscri Radio Disable:

system must allow the system manager terminal to disable over
the air any subscriber radio(s) currently operational on the system. The
system manager terminal must indicate when it succeeds in
disabling the subscribe radio. A disabled subscriber radio must not be
able to transmiUreceive nor othenruise join into any voice conversation on

a The

the
lf for any reason the trunked
subscriber radios must remai

system is shutdown or disabled, any disabled
n disabled.

b

c. uSA d rad caio on n nare-e ledb man erby system ag
interm a nceo h is ais mcco edish a n in icatid no WIp be tosent eth

man terminal
disablingd o ofthesystempreserve en bria ahput ng

OSradi be d thone theh ntroco chan en

2.10

e. Bidder describe the rocess in detaou
Mult e Voice Channel:

RF Voice Channels should be
dependent on any given voice

assigned as needed and no user should be
channel for communications, the failure of

one RF voice channel will not be

a

rent to the user

2 11

b n the event aof FR chvoice na fainel the contro shller oure, uld not nassrg
rticu rathat re I wilndp sim co nnti uepeate ASS th remep ly a nign ng ng

cevoi ach neln S.

Transmitter Low Power Shutdown
a. ln addition to the

S dhoul a OSS ordetect decrease n ter tra itternsm ourepea tftput power
the of the tran rsmitte Sfall OWbeloutput power cea rta n hresh o leveltd the
site ntroco Sller ldhou not a atth ach n nel.

receiver interfere nce condition, the site controller

2.12

This threshold should be
taken out of service wh

set such that a channel will automatically be
en its output power drops to a level where

communications become

b

ed
2.13

independently
I still provide li ted trunking features j

the features that will

Tru kin IS m rative atth ung re aof tesi wipe res ult n at S ite
nto iteS runki n amode wond rknggoi fromg resthe of the sites in

the truSite nkin odem osh tdusystem mg ust
keti an si SIle te kirun m Bidderv ng tosysteng specify be
VAa lab e sitele sin on

2.14 System Fallback Mode: Central contro
minimum two level of fall back mode.

I / multisite control system shall have

2.15 (orAP)S tdhou S Overt I the raiSystem uppo andprogramm Over eth Iarng
Sfor bscriu radber ios.

2.16 management system should be latest with
minimum 256 bits. Contractor shall deploy Key Management Centre and ensure
that Over The Air key management is deployed for updating keys in radio units in
a secure manner. Bidders must include key management tools that support
OTAR delivery of crypto keys either via direct connection to the network or via a
wireless connection. Key Management Centre at CPCR and Mirror site shall be
provided with license to support terminals from other manufacturers. lt shall be
possible to Stun/Kill the compromised terminals. OEM certification to be

Encryption: AES encryption and key

2.17 D tal voice and E dDi ital Voice transmission: The



should be capable of supporting Digital voice and data. The
ital voice call with the followi

proposed system
featuresEshould also su

a. Radios equipped with secure capability can have the option to
communicate in either the e or clear mode

radio communication between two or more radios
must be ensured without compromising on voice quality. This means that
for a call involving two or more repeater sites, the voice signal remains
in encrypted forms both over the air as well as through the link (microwave
or optic fiber or wire line) connecting the sites

b. Endto-end encrypted

Monitoring of all call, both non-encrypted and encrypted from a dispatchc
console
Transmitting to the subscriber radio from a dispatch console in eitherd

mode.orenon-en
AES 256 Bit type-3 certified encryptor module muste be built-in into the
radios

3 SITE ASSIGNMENT

the adjacent repeater sites. This r

select the site with the best signal,
site when the audio qualitY at the
subscriber radios should be able to

tnuS berbscri radioseaM remeSU Roant: mSiReceived nal operati ngngg Strength
ofmonto itorthWI catheSm ulho bed strengthspabi itythe equ ppedsyste

carad OS ato muto atia thllows Se ubscriber ly
lableati thwith VAnext aenste ofad re-affili ng

ofu e Restrrentcu becomessite nacceptabl
onl ified sitein the re-s

Um
When a radio user enters a site and changes
radio or switches on the radio, the radio should automatically transmits its

unique lD and its talkgroup affiliation to the system controller. Upon the
receipt of such a information from the subscriber radio, the system

controller should determine the site affiliation of the radios, and update
its database with all these new information pertaining to the radio. The

the talkgroup selector on his

should be automaticwhole

3.1

2

To allow the system controller to maintain an accu
database on the location of each subscriber radio, the system must also be

able to determine if a radio is out of range, switched off or re-affiliated
with another site. Thus, calls should not be assigned to users who are not

b rate, up-to-date

active on the
ic Site Assi nment:
Where members of a talkgroup are not present at a site, that site
not be activated for a conversation involving the said talkgroup. This

should ensure that valuable channel resources are not tide-up

a should

unnecessari and is a critical uirement in this wide area s

3.3

b. The System Controller should be programmable via the system
manager terminal with information which will designate subscriber radio

as either wide area users or single site users. Programming by individual
radio for site assignment is unacceptable in this system because of the

la number of usersmulti le numbers of sites and the
System Handover: As a subscriber radio moves out of a

site in the wide area system the radio should automatically affili
site. The call in progress must follow the user to the new site. The process must

ntial audio loss for soft handover. The Bidder sho

site into another
ate on to the new

minimize the uld ain

3.4

signal



^\
how a handover works on his

3.5 Subscriber should get traffic channel allotted within 300 msec. for single site
operation and for multisite operation. The system should be capable of providing
channel allocation within 300 msec. for 99% of all subscriber requests. For 1o/o

subscriber requests the channel allocation shall be with-in 01 second. Bidder to
specify channel allocation time.

4 CALL TYPES
4.1 Call: The trunked system should permit any properly equipped

subscriber radios to selectively call another radio, regardless of their
talkgroup affiliations or locations within the wide area system. Without
involving other subscriber radio users in the system, this should provide privacy to
the parties involved in the private conversation. The two radios communicating in
the selective call mode should be capable of displaying the other radio lD on the
radio display. The system should support simultaneous selective call for at least
O.3% of total number of subscribers at any instant of time irrespective of
subscriber location.

Selective

4.2

the same talkgroup. The subscriber radio user should be able to talk to other
talkgroups that are preprogrammed on the radio by manual selection on the
radio. The proposed subscriber radios should receive and display the lD of the
transmitting radio. The system should support simultaneous group call for at least
10 Talk Groups from Day one plus another 20 Talk Groups in ratio of
procurement plan of radios suggested at any instant of time irrespective of
subscriber location

Grou Ca S oh tdu a Slow up bscriber dla toios be rou intodsystem g pe
ta rou U end r no rma ration rSmembe WI illkgrou ub-gps/s ps ope g p
comm u cani Wte thith e d co lenso rato ar welS a S

rpu
wit rothe m inbersmehspatch ope

Collective Call:
a. lt should be possible to group any combi

level ro
nation of talkgroup into a higher

for of multi llective calli
b. Collective calls can configured to interrupt grou p calls or wait

traffic has ceased before bei

4.3

c. Subscriber
subscriber
call should
resources.

require only one RF voice channel to conserve frequency

Shou restd d ato cal with utopon thereq ng
dla uto toSETS ach th tae ro affi iation Eachnge collectivekg up

4.4 Emergency Call: The p
channel on priority to the
are busy, by pressing a single button on the subscribers' radio. The emergency
channel assigned will remain with the radio subscriber for a preset period oitime.

system should immediate allocate a voice
authorized radio subscriber even when all the channels

Telephone lnterconnect Call:4.5
the operation of telephone communication in

Telephone communication lP PABX (SlP
of Mobile /static/ Hand-held radio to Landline and vice-versa must be

a

b

The bidder should describe

over 1 over QSIG in case

SU rted the

detail and limitations if a

LD TESTCOVE5

system must provide radio coverage throughout the
Jurisdiction of Chandigarh for Hand Held radios as well as mobile radios
with sufficient sites to meet traffic requirements as attached at Appendix-

a The proposed

,,



b. The proposed system must provide penetration in building above ground
level throughout Chandigarh.

c. The Bidder to ensure proper ensure proper signal level inside vital
buildings/locations (List can be provided on bidder's request) by installing
suitable in-building solutions.

d. The prospective bidders to submit portable inbound/ outbound RF

coverage calculations and coverage plots of Chandigarh considering
suitable number of repeater sites with minimum -85dbm signal strength on

road and -95dbm inside the building(single wall coverage 30% of the room
should be exposed to outside space) to confirm that the required RF

coverage stated above can be achieved.
e. The RF coverage should provide a minimum Delivered Audio Quality

(DAO) - 4 or above audio signal for both outbound (talkout) and inbound
(talkback) communications with 95% reliability from a location (to be tested
at different time periods). Primary requirement is to achieve DAQ-4 or

above but in case of difference of opinions then signal strength -85dbm on

road and -95dbm inside the building will be considered for RF coverage.
The DAQ shall be defined as follows:

DAQ Definition
1 nu h resent ut not understandable
2 Speech understa with considerab rt. Requires frequent

re on due to noise or distortion
3 Speech u ndable with slig effort Requires occaslona

re n due to noise or distortion
3.5 understand e out repetition. Some norse or distortion

4 S easr understandable noise or distortion
4.5 easil understa re noise or disto o n

5 Perfect. o Sto n or noi SE d iscern e

f The audio quality shall be tested by the joint team of bidder and

Chandigarh Police at different places in Chandigarh city. DAQ-4 or above
audio signal for both outbound and inbound should be ensured by the I

bidder.
The signal/audio quality to be tested inside the building (25%), outside on

the fringe area of the coverage (50%), vital locations (25%) etc.

Field test shall be carried out after completion of each site installation in
order to estimate coverage and DAQ levels in different locations.
After full completion of all sites installations for checking of handing over,
interference, compatibility with existing network and other features.
After completion of microwave networking in order to estimate the required
data throughput of 2 Mbps from each base station to the control Centre
irrespective of the number of hops in between, automatic change over in
case of cutoff of a link.
The signal strength in various locations in Chandigarh city shall be
measuied while testing audio quality. The equipment for measuring the

g

h

)

k

signal strength shall be provided by the bidder for testing
The test ui nt to be calibrated b overnment a labt.



MAIN SYSTEM EQUIPMENTS6

backbone system should consist of one main control site and
suitable number of repeater sites to provide reliable, secure digital voice
and data communication among the main police control room, districts/ unit
control rooms, static/ mobiles and portable radios throughout Chandigarh.
The repeater sites should be linked to the main control site through appropriate
microwave link and should also have a provision to interface with l.P based
WAN/LAN of Chandigarh Police as stand -by to the microwave link.

lntroduction: The

Main Control Room Equipments (Master Site) Open Standard Digital Radio
m Control and Switchin ntTrunki S SCSE lP Basedut

at main control room site. lt will perform
automatic multisite signaling and control functions for wide area call. lt
must support minimum 3000 subscriber radios and scalable to 5000
subscriber radios and minimum 25 talk groups without any additional cost
of hardware and software. The TSCSE should support encrypted and clear
digital voice calls, data call etc. There should be provision for dispatch
console connectivity, voice logger, telephone interconnect, text messaging,
packet data service, over the Air Programming (orAp), over tne niiRe-
keying (orAR), Network/ System manager terminal, Encryption Key
Loader, intersite link data etc.

a The TSCSE will be installed

There shall be two clients for OTAR
and other at Mirror site.

cility, one at CPCR, PHQb and OTAP fa

directing the concern subscriber radio or group of radios to the available
voice channel.

Th Te CSS Ec. sh uldo aveh overcontrol Rthe chF na ASnel n ntme thof estg
S It usho d de tn a avan ait bystem le FR hac nen atIifv chea teSI befo re

d o ndardSta D ita adR Tto nkru inpen Co rolnt nig a d Switch ng System g
u t S ECS I P Base withd oth staEq pmen (r ) ntrolco eitherler centra izedndby

o stdi ributed with set- AS sta Scomplete avoidto S eup ndby ntystem ingl po
faof reilu

6.1

E will be detected and all functions should be
taken over by hot stand-by TSCSE automatically without losing any
information or data.

e Any failure in the main TSCS

Features of TSCSE

Equipment
Operational voltage: 230 V AC/ - 48V DC
Management terminal PC with 21' LED monitor or better
Expandability- Modular
Lightening protectio.n in power source as well as communication path
Licensed copy of all system and application software's
Sufficient communication ports for Switching / Routing Equipment for inter
site link configuration
Bidder should specify capacity of Switch support for:

Maximum number of Repeater / Base sites.
Maximum number for RF / Communication channels
Maximum number of Radio terminals
Maximum number for Dispatch Consoles
Maximum number for PABX / PSTN connections
Maximum Talk Group

a.

b.
c.
d.
e.
t.
g.

h.
i

ii

iii
iv
V

vi
vii

or stributed un ant ng outingcentral

Maximum Logical radio lD

6.1 .1



i. Capability to support Data applications.j Status SDS, Text Messaging facility min. 100 character
6.2 Network Management System: The Network Management System should consist

of latest server PC with minimum 21" LED monitor and all necessary software's.
It should perform administrative work, configuration management, accounting
management, performance management, security management and fault
management of the system. The System manager terminals should have the
capability to access the function and features of the Open Standard Digital
Trunking System. There shall be two Network management terminals one at PHQ
and other at Mirror Site.
General

a. Administration and maintenance activities remote on the s S

b for number of NMTsmsu
The NMT should provide map of the equipments suc
controllers, radio base stations, switches and Servers / workstations in

c. h as switch

with status and alarm indicationradio s
The NMT should provide user-friendly GUI to the
operators with pull-down menu, function keys, online help screens,
windows, color pictures and statistical graphs for easy operation and

d NMS administrator and

inte retation of information
The NMT/NMS shall provide report module in GUI form for full traffice
utilization site of the network.

f. The NMT/NMS shall provide custom ized reports of total sites, system
performance and systqrn legq
Provision for monthl backu and restoration facil from backu

6.2.1

The network management system shall be compatible with all proposedh

ui

Fault Management. The fault management feature should have the
monitor and display the status and status history of system com
when needed perform diagnostics. ln case of link failure, the

capability to
ponents and
alarms shall

synchronize automatically after a link restoration assuring that system managers
ete and accurate hi of eventshavea

6.2.2

Configuration Management
a. Subscriber Management for

i. Radios
ii. Talk group / Multi-GrouP

ementMaiii. Status / Me
b. lnfrastructure Management

i. Switch Controller Management
ntii. Radio Base Station Mana

6.2.3

c. System Software Mqlegement
6.2.4 Accounting Management: The accounting management

capability of tracking the activity of radio users on the system and allow the
rts about the air-traffic on thecustomer to uce

feature should have the

Performance Management: The performance management feature shou
the capability to monitor, control and optimi ze the utilization of system resourcqs.

ld have6.2.5

Ma tSecu
System should support multiple number of network management usera

6.2.6

accounts.



b. Access ts to the vanous network man ement a ications
ple levels of access rights to users for pe

a
c. Mu tng tasks with these

ications
d. The security management ure should have the capab

the establishment of authorized
owingaility

n names and s to the NMS
Maintenance of NMS

ecessary licensed oS, Application and Recovery software to maintain
NMS server and terminals

a N

b Database backu facil
,les: The central police control room should be equipped with
le equipments capable of having communication with the

subscriber radios under their respective jurisdictions and control/coordinate their
activities. The dispatch console control electronics should comprise of
distributed independent multi processors. Each console should be capable of
independent operation. The console equipment should be provided with all

Dispatch Conso
dispatch conso

necessa contro to access Dihe ita Rad o runki Sty Thm e ua todg routing yste ng
dan rconte nn cothenect ion lenso hS tdou basedbe no d VOtal tce nswitchigi g

tech n in VI c,rtu no taCTOSS neve n mology provid g k, u Iti le tntchllv cond ionsitp pa g
nda h h imm un tato iod ue fields Stig itv tdhou be utfreq ncy wi thetheq pped

fol owi m n um featm resu
a. Licensed co of all manda ication software

Patched-group calls
Status, SDS and Text messaging minimum 100 characters

con o be aspatch b le ntroco fo ng
Di &ital En ESA 562 b( itsg crypted
ita & En EA 2S 56g crypted

vi. Grou membersh man

IV

V

i. lndividual calls
ii. Group calls (Di
iii. Data services

roug console/NMc. SA ditvto ena b
/SMT/NMS/SMS

atest p ional omputer (PC)d The spatc console
Monitor or better
Th conDe wisole h raLl ca Uispatch ser n terfaceph dan fo lows)
Wi ndows/Li uxn stan Sndard uchSdes S:a l-downulig USmen d ndap rag
d ca bira visua on-lcoNSrop ne la hihelp ity ca tool anbar d re-p g p

ztSI ca bi ities
f. The GUI should be mouse driven
g Grou ndi dVI calual ls sh uldo n itiate SCpl lecti a ta k ro dndivi uaby ng -g up/i

hica dtathfrom e is la
The Dis console should show call h
Di console should control the amic taI ro
A Goose neck micro hone as an i t device for voice communication

k. A foot switches for PTT activation usin the foot.
l. A reputed make headset with all patcher consoles and externalIS

Digital Voice Logger System (DVLS) tP based:
recording of all channels. This system must

- The system shall provide audio
be able to reconstruct the total

nasce ori of rad comto UN cati nom nda betweeData n wirelehe dSS a ndispatcher
PCthe VR na related ato n ustm rovideS scen noa re la nystem p ap v

S to ured ce S huc mti dra atim cae Re of the scen rioa hoS

bits)

e.

incident.



possible based on radio l.D. / talk group 1.D., Alias, etc as well as date / Time
criteria. The system should have the capability to store and retrieve the selected
audio calls to an archived media such as DVD/Pen drive etc. Primary storage
media should have the capability to store the audio calls for at least 1 year. User
must have an account name and password and the administrator must define
who has the access to what in the system. User may log in to the recorder and
may only have access to his own calls. lt should be capable of recording 25
channels simultaneously. The proposed DVLS should be integrated with ERSS-
112 DVLS so as to provide complete scenario replay. The API details shall be
provided for integration.
Automatic Vehicle/Person Location S (AVLS/APLS)

icle/Person Location System (AVLS/APLS) working on

the Network Radios, for monitoring and management of designated radios
a. An automatic Veh

on 50" LED monitor, shall be
The AVLS/APLS Server and Client shall be a

subsystem and comprise of hardware, software and network to be located

at the Master Site CPCR. This application shall be supported on a
separate Dispatcher for AVL/APL, with the Fault Management Controller.

The Dispatcher shall show a map of the city. Mobiles & Handhelds which

have the GPS feature enabled and are out in the open for the GPS to be

activated, shall be tracked on the Dispatcher screen. The Dispatcher
screen shall show the coordinates of the location of a user along with the
User lD and shall track its movement as it moves. For, providing this
feature, a separate AVL/APL Server shall be provided and interfaced to the

c. The person in control shall be able to know the
Personnel (carrying Radio Units with GPS) a

b standalone application

cationVL/AP
stati

AS e uesueila aveh resfeatu suchadR io eTh sh messag qServersystem
atth m bet usedcand rketwo estionritizatio no ASSO avoi ighto congand pri

when a athefor A L autom rgeatedsend pplimessagengby
onbaseof siaate with thn eseru combernu of

, location of vehicles and
utomatically over a one

accordThe bidder shouldminute u

6.5

d. The Radio Units having built-in GPS should support
i. GPS activity indicator
ii. Current position information
iii. Position information sending on request or on triggers (eg: time,

distance, Status message)
iv. Position sending during emergency calls

the following

e. The radio shall automatically update its GPS location
following events happens:

i. When polled
ii. After moving a pre-defined distance
iii. After a pre-defined time has lapsed
iv. When an emergency call is made

Bidder shall demonstrate GPS accuracy of t 10 meters or betterV.

when one of the

Digital Map: The Base Map shall be provided by
however the bidders will be responsible for integrati

Chandigarh Police;
on and display of all

GPS enabled resources on the MaP.

t

Unified Threat Management (UTM) for connecting CPCR and Mirror site

UTM should be NGFW T with Rack unit form factor IPV6 from

area

6.6



d 1 Hot ble dual rsu , havi redundant fan.A

B
Features: Layer 3 - Layer 4, NAT, vPN, Application Visibility and control

Next Generation lntrusion Prevention SVC IPSm
c Protocols: TCP UDP, HTTP/TCP TCP/UDP
d Packet Size KB 64

e
Throughput with all features enabled Under Test Condition) (Mbps): 9000
or better

f Concurrent Session/Concurrent Connection: 8M
New session/Connection second:450K

h of lnterface Su orted Multiselect:: 10G SFP+
I Number of GE interface: I

Number of 10G SFP+ interface: 2
k Number of GE Small Form-Factor plu SF interface: 8
I Number of col A//AN Ports: 8
m Number of I VPN Peers su Site to Site 2000
n Number of I sec VPN Peers su Client to Site 50000
o Number of SSL VPN Peers s rted Client to Site 10000

SSD Sto Minimum 400 GB
q Type of Processor: x86, ASIC

r

Fi

etaD ls thof Fe trewa Po cies thefor F rewal with the tcenseLprovided
bWe ecuS Essentia IS RU L Ite nfl Prity LiS ecens ication biViSIg ,Appl ity

tcenL ASE TP nce istaPers Tnt h L(Adva icens 6 ntiA aM relwareat) (
Protection &C attaC Geo P Protectioncks, DaZero Th reatv
P orotecti n Gatewa A vinti Gatewarus Anti ma

S NGIPS Si nature s rted: 10000
t Secu lntell lP Domain
Re Stations

The prospective bidders may carry out the survey of entire chandigarh and
propose suitable locations and height of masts/towers for installation of the
antenna for all over Chandigarh coverage. The repeater site locations may
be selected on mutual agreement between Chandigarh Police and bidder
to achieve the desired RF coverage. Master sit-e will be provided by
Chandigarh Police. The bidder shall select Repeater sites from the list of
suggested sites'mentioned at Appendix-2 or a

a

b

eTh dderbi ash mesti aate nd ro mbenu of Sp ites a no WI h mnupose bersg
of Base radi So a ache S ite rfo mco lete cove Sofp berubscri toradrage

rati n haC nd meetto traope ng ffic u reme tsnigarh Sa hownS nreq u refig
ttacheda at ne d -1x The an m SUc ofApp Straffic hady be s%I onrge

centra asite 1nd 0% a fri area n addi toion rmno trange ffic.

ny other sites selected
mutual

channels accordingly. The site controller should support all types of calls.
Site controller should have redundancy and redundant site controller should

S Cote ntro r:le teSi ntroco e IRepeater S tdhou he n aECCSSprovide contro andry
S a in nctifu NSo to ractnte thwiign g the ma n m nco ro eril tn dsyste cynami

ocationall chof na Snel to eh uesti SU bebscri radreq OS T eh siteng control ler
hoS tdu iffed aterenti locabetween a nd roa m USETS nda allocate ethng

utoma caati overtake WOif inrk co ilntro er faily led AI atadg gets ubase atipd
houS taketd a in dance WO rki ured ntnda iteS contro ler

p

t.1



The repeater should be of Open Standard Digital Radio
ital radios in the networkTrunki 400 M and ble of handli di

Repeater System

provision should be made for standby link through l.P based WAN/LAN of

a nda switch entthe con roltoSI Sites ouh equrpmheT re ngpeate
h m lincrowave ak ndatled eth am n con siterol hrounstal g appropriate

Chand arh Police

hours of operation. Loss of one
designed for continuous unattended 24

RF channel must not affect the operation
b The repeater station should

of the other channels
Every repeater module/ base radio must have an in

such that PSU failure shall not affect more than one
c dependent power

rSU

d ri eth of itsca ofe itomoneTh re Sstation tdhou be rityng ntegpablpeater
rratoS mte mana rlarma re theto opeA ,omut atic geport ng ysuipmentseq

mle shoS dul benda solati bronda d n tcost idsa detectiforle pngconso ngag

The controller should shut down the respective repeater
detects a carrier on a channel that has not been assigned to members of
the system. The controller will not assign that repeater channel until the

unwanted carrier is moved. As soon as the unwanted carrier disappears
the system controller should automatically put back the repeater channel

ionino

e channel when it

f Evedn -dtn nets.r cabiooousedh n eth stafreeeTh sho be ryutd ngrepeater
ostin c nd rcatoDSUa netin houS comeld with iagre caI b protectiorgepeate

rkncea na d a WOatded teSI mfor intenameteI shr uo betd

Repeater hang time: The bidder should
repeater hang time in operation of their pro

should focus on how the proposed system
of the trunking channels and what flexibility

describe in detail the use of
posed system. The descriPtion
will maximize the efficient use
the user has in changing hang

time

g

ln case of failure of site controller other repeater/site controller shou takeh
over as site controller

should meet or exceed the followin

nnachAS a coS ASS nedennntronew conever ig
aticacon ro hanc ne automrdou thre ASat Repeaterdra OS sh lyacqu

cations.
General:

t10o/ool e: 220 V ACa. ACS
b. DC Su Volta idder to mention the rati DC ee
c. Tem ure Ra e: -1 to+ c
d. Channel S 12.5125 KHzcl

a.F uen 70 MHz
ation: Bidder tob

c. RF Power Ou ut: Bidder to s rammablea

d.D 1 00% 24 x7
ance: 50 ohmsut lme. RF Ou

u Stabi + PPM or better at - to C

Ad acent annel Power or
h Audio Di 3o/o at 1 KH at deviation ear modez

Receiver:
a.F 400-4a zuen

Fre ue t 1 PPM from- to+ C

(.2

1.2.1

Transmitter:7.2.2



c. Channel S n 12 z
sit - 115 dBm or better at 5% BER Static

Generatione.F
f, u rtos

acent Channel or
nter odulation: 70 dB or better

i rious and lm n dB
rm ance: 50 ohms

k. Audio Distortion: <3oh at
Stations Tower/Mast:

a ut num r ast SU h an wetg
installation of antenna system at all repeater sites wi be the responsibility
of bidder

b. The height of the towers should be selected in such a way that it provides
RF coverage all over Chandigarh for smooth communicati6n.

c. The prospective bidders shall mention the height of the towers/ masts
considered while designing the network for all over Chandigarh coverage.

d. All towers, nuts & bolts etc shall comply with the requirehents of lntian
Standard (lS). ln case of any conflict between the'two standards, the
lndian Standards shall prevail.

e. The towers shall be self-supporting galvanised steer structure.f. Type of tower: Appropriate heighf mo.nopole/three/four legged light weight
lowe1.(Antenna mount Platform, cable Tray, safety climbi-ng La-dder, e-tc)
Hot .Dip Gallarygg! ro_of top tower with towei toad ai per tendei
requireme_nt. lS: 8500 - Structure micro alloyed (ordinary and hilh strength
quality), lS:.2062 - Structured steel (fusion welding quality).

g. Ladder and platform: From bottom to top of the towei'with guard with
resting platform at 15m and working platfoim at 30m etc.

f' Lightning Arrester: Advanced protection system (Early Steamer Emission).i. Tower Earth: All legs of the tswer.shall 6e separateiy earthed with 70 Sq
mm multistrand copper wire. Earthing shall be provided with suitable earil.i
enhancing compound.

i. The towers shall be equipped with Aviation Warning Lights in conformity
with the relevant requirements of ICAO. All proposed toi,ver facilities shail
be marked and lighted as per lndian Aviation Administration rules and
requirements.

k. Foundation and structural design diagram: The bidder should inspect the
building/sites and design the foundation taking into consideratioh of the
building parameters and propose the tower.l. Structural design & foundation design details for towers to be submitted.

m. During construction of the Towei foundation, the Contractor shall be
responsible for the .safety of the site and the structures nearby. The
earthing design shall be as per lS 3043 or better standard foi radio
Towers.

n. A means of preventing unauthorized access onto the ladder shall be
provided.

o. The Tower/ Mast should be able to withstand at least upto 160 km/hour
wind speed of the concerned Seismic Zone as currently defined by the
lndian Meteorological Department (whichever is higher) while supporting
the maximum number of antennae plus four additional antennae required
of the same type/size, located at full height. 

Ip. The tower loading must take into account the wind load, seismic conditions
ne an ten n a oads al tower accesso ries least 00o/o(Zo

n

v)
nst structural fail u re for the actua an

a nd at
con

1

u rat



r Antenna
a e r S ite wi req u ga n m n

anten n a fo r ransm it, and receive alongwith m ni mu m diversity in case
of di rect,iona amplifier

Bidder
one each spa re anten na of Tx a nd Rx shall be

provr
The

ded by the at each site in add ition to ope rationa anten n

b a nten na systems sho uld be connected via conti n uou S 1 x5/8" LD F (or
thebetter) cabl

combiner /
e for fxl Rx wi h prope r connectors and ground ng kit to

lbeasreceive r m u Iticou p ler Cable nsta lation sho u td per
standa rd teleGom procedu re with m n m u m S igna loss. Ail anten na
systems sho uld be nstal led with proper lightening protection. Site must

system; reputed make lightening / surge
used in the antenna/ power supply systems.
ld be able to withstand minimum 150 km/hour

have adequate
protection devicer
The antenna and

grou ndin g
S Shou td be

c. tower shou
wind speed.

d. The bidder should specify power handling capacity of antenna.
e. The bidder should irovide specification sheets of the antennas, receiver,

multi-couplers, tranimitter combiners, and any other equipment necessary
to assure a comPlete sYstem.

f. Gain of antenni shouid be selected in such a way that it provides RF

coverage all over Chandigarh for smooth communication.
g. The oiltdoor antenna s-hall be robust construction utilizing corrosion" resistant material. The feeder cable connections shall be weatherproof and

fully sealed.
h. RF-Power Monitoring shall be provided for Tx Antennas.
i. Transmitter Combiner:

i. The design of the transmitter combiner should be such that it caters
to redundancY and maintenance.

ii. Combiner should be of auto tune type field tunable.
iii. The transmitter combiner should be expandable and should meet

the following minimum specifications:
A. Channel Separations: 250 KHz or better
B. lsolation Tx- Tx: 60 dB or better
C. lnsertion Loss (5 Channet): 3.6 dB^or less
D. Operating Temperature: -10 to 60"C

j Receiver M ulticou Pler:
i. The receiver multicoupler should

ports terminated with 50 ohms.
ii. The multicoupler to reject out of b

be d b le type with al u n usedexpan a

a nd R F sig na ls
k Towe top recei VC r pre-am plifier of m ntmum 20 d B g n Shou td be

S ied at each ater S ite to tad io cove

Redundant 7 l13l15GHz Microwave link to Control lnter Site Link (1+1 Microwave)

band available at the time of ain ue ication

a hrout h icrowaveMtonected SCT SEshosites dul conbeAI gthe repeater
ked itableSUu tn inar nd control/switchnkLi eR eq rpme byngpeate

h rerdwawith ui rednk nncrowave reqM topology alongngcitycapa
+ ndt.e 1 1 hot stavi h rdwarea nredu dam deux/ m dan ha byncye ux) ng( .g

nosh td workukn ilfa reu hecasen Mof icrowaveion systemcon uratfig
LP based WAN/LAN of Chand rh Police

ue z
c. ut:r

na arn
ons.e V

lnte tE-1



n mana ment terminal with license software
GENERAL RADIO FEATURES

a

usy
call

ldbep
prompt)

e nsmtra ito n contro nt ta ateuo u ste rfo a(PTT) req
vich na nel a he si nal c ah neln The uest S oh dul nclude th eg ng req

tal uro to chwh tathe d io isset nated then VEekg p thnt theat uestdesig req
notis nowledack ed he ntroco c ah n nel eth nu Sit tdhou utoa mg by atica llv

CCCSSre-a ntiu th ae SScce ais IS rattempt hed o if on FR votceccompl
nncha e is ava bila ale n nd ocati ofn Shoub dresente that e

ubscS bern torad na d a icalutomat ret Cal nwhe R F votcely ty (
nchan e ais VA lable

OSS ld be multi chan
namic Talkro

mtntmum 1

rou ca
The subscriber

of radio havi

i

ii
iii
iv

Process call request in response to activation of the prr switch
Encode and transmit inbound service request to system.
Automatic switching of RF channel.
Generate alarm alert tones.

SU atos shou to pe the ng tasks

iii
iv
V

d

ii

SThe rad ios o base mobi c tos
dan e h nda radheld ios Tportabl he rad SOS tdhou( ncl eud fu) keypad type

SIt tdhou SU but not toimited fol lowi featu res:pport ng

i. Min. 12 characters should be displayed regarding called/caller radio
lD/ alias.

!!. Ine talkgroup lD/alias during a talkgroup calt.
iii. Call type with continuous caller lD.
iv. Battery level indicator, Tx/ Rx indicator
v. Received Signal Strength lndicator (RSSI)
vi. Out of contact indicator

the landline subscriber during a telephone
the radio user.

e ltA S r ros sho ecom a nha dumenc owrp isplay ng
nformat shlon uo btd e tint oated n the di d theon io'radayspl depen Sng

ofmode o topera

vii. The numbers
interconnect call

of

programmr radios o
rammable via radio

capable of ngs
mmin softwarePC

t. All su

ramme the radio remote
TAP) avatg uld be le tort air programmt

support Over tr ngadio s ou
ma ement

operate
PS and

rad ios S u nof toope
am n reufactu DrS ita o Sta Sndard withig pen Gystem
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tn other
AES 256
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type/model
technology/l
standards.

of anuser,e rm S oyedempl
hetof dAssociationfromcertified roposep

ITUtornGove em Labnt withNALAC/ LB accredited respect

specifications
I by the vendor
ible then OEM

help
test

test equrpmen

ded to ve the same

WI the
however in case field/lab
certification should be

cation isof anyprovided
not

o n Standard D ital Static Radio
All Static os should have

Minimum 6dB gain Static Antenna with installation clamp, surge a
protectors, 30 meters standard low loss RF LDF cables, patch cables and

standard connectors etc. for static locations

a nd lightning

c. LCD/TFT/LED
d.M one with
e.N ht mode for low inten d

f . Suitable SMPS Power Su chacum
03 Watt or better with internal and external r

h. 4 meters or above cable with fuse and reverse
i. Static ration mounti b & installation kitSCTEWS

Di ital voice and data O ion
k.s V 12 V DC Nominal
l. Tem rature Ra 1 to

Ruggedness: Water & Dust lP-5411P-56 or better and Vibration resistantm
MIL standard 810 C,D E F&G

n. Head hone for hands free ration
o. Protection olareverse
Transmitter:
a.F 400 MHz 400 -470 MHuen
b. Power rto and rammable

12.5125 KHzc. Channe
d.F Stab :t 1.5 P or better at -1 to cue

lm hmsce:e
f . Audio Distortion < 3o/o at 1 KHz at Hz deviation clear mode

Bidder tou nMod
h.v Better than 1.5
Receiver:

a.F MHz. 400- 470 M
b. Sensitiv -1 12 dBm at or better
c.F Stabil t 1.5 or better at -1 touen
d annel aci 12 5 z

t Channel Re n Select 60 dB or better
f S urious and I e: better than 70 d

Audio o ut: 3 Watt or better
h Audio Distortion: Less than 3% al1 KHz in mode

Other features:
a. Direct mode ration
b. Grou scanni with selection
c. Status M I

d. Late

1.3

j.

b. Full alphanumeric keypad

keypad

protection

8.1

u.1 .1

e.

6.1.2



e. Remote enable/disable facil
f.Di with backl AI hanumeric

Text Messa usi Minimum 100 cha

Auto
Port for headset attachment and USB cable alongwith Port for data
communication and radio rammi

k

l. Audio VisualAlerts Bidder should S
D ital O Standard Mobile Radio:
All Mobile Radios should have

Minimum 3dB gain mobile RF Antenna and Gp
clamp, 5 meters or above standard RF co-axial cable with standard

a S Antenna with installation

connectors for PCR vans/ other ice vehicles
b. Full a anumeric d
c.M one
d 03 Watt or better with internal and external s ker
e. 4 meters or above Batte cable with fuse and reverse rotectionf.D voice and data O tion

Vehicle on mountin brackets & installation kit.
h. Su e:12V DC Nominal
i. Tem rature Ra e: -1 Cto C

Ruggedness: Water & Dust lp56 and Vibration resistant MILor better
standard 810 C D, E, F&G

8.2

k. Protection for reverse la and final PA ance mismatchet
Transmitter

a.F 400 MHz 400 - 470 MHzuen
RF Power ut: Bidder to s and rammable

hannel : 12.5125 KHzc.
d.F Stabil t 1.5 M or better at - to Cue

Modulation: B der to se
f Better than 5

o ce: 50 Ohms

8.2.1

h udio Distortion. < 3 at 1 KHz, at deviation ear mode
Receiver:

a.F 400 MHz. 00- 470 MHzue
b -112 dBm at 5% BER or betterens
c.F Stabi 5 PPM or better at -1 touen +
d. Channel 12.5t25 Kn

acent Chan Sel 60 dB or bettere
f nd lm than 70 dBflous a

Audio ou t: 3 Watt or better

8.2

h Audio Distortion: Less than 3o/o dt 1 KHz in mode
Other features
a. Direct mode o ton
b. Grou Call D ital & En
c. Gro scannin with selection
d. Status i

8.2.3

e. Late e

h. Terminal to terminal fil" trrnrf"r op"r"tion @g.2

j



f. Remote enable/disable facili
with back ht-Al anumerica

h. Text Mess usin Minimum 100 character
i. Terminal to terminal file transfer ration .2 kb data rate or better

area ere within RF coveratn e
l. Auto
m. Port for headset attachment and USB cable alongwith Port for data

communication and radio rammr
n. Audio Visual Alerts Bidder should

Di ital Standard Portable Radio
All Hand Held Portable Radios should have

a. Suitable Helical Antenna
b. LCD orTFT or LED di la

c. Full a anumeric ke ad
d Three Li-ion minimum 2000 mAh or better batteries
e. LED I ht notification
f d sin le unit cha for 230 Volt AC rations

to6 cture Ra e :-1
Ca Case / Belt Cli

h. Tem
Ruggedness - Water, Dust and Vibration standard 810i resistant MIL
C, D,E,F,G

8.3

I Protection lP 67/68 B and Radio
Transmitter:

a.F 400 MHz 400 - 470 Mue
rammable

to C

RF Power O ut: Bidder to
ci 12

F t 1.5 PPM or better at -1en Stabil

b
c.
d

and
n

Output lmpedance:50 Ohmse

f . Modulation : Bidder to sPecifY

8.3.1

g o Distortion: < KHz, at 3 KHz (clear mat

Receiver
a.F 400 MHz 400 - 470 MHue

-1 12 dBm at Soh BER or betterSensiti
CF t 1.5 PPM or better at -1 ooc to

b

c. Stabil
d. Channel s 12.5125 KHzin

acent Channel ection Sel 60 dB or bettere

S urious and lm better than 70 dBf
Audio o ut: 500 milliwatt or better

8.3.2

h. Audio Distortion: Less than 3o/o al lKHz
Other features:

a. Direct mode ration

b. Grou with selectionscannl riori

c. Status M i

d. Late
e. Remote enable/disabte facil

8.3.3

f.D with backl ht-Al umenc.



Text usin Minimum 100 characte
h. Terminal to terminal file transfer operation @ 9.2 kbps data rate or better

!, rvrEDDd9E )g 
^eypau t

i. Call history
Roami Feature within RF area of the sites

k. Auto
l. Man Down
m

n

Port heafor ah freends tki dset chatta entm nda SU B cablet Portalongwith
rfo atad uncomm cati no dan iorad ra mm

Audio Visual Alerts Bidder should
I Ig ita I veh I ula repeater yste (for coverag h tD c r S m e en nGema ne

General
a. Frequ Band:400 MHz
b. Channel spaci 12.5t25 KHz

Half Duplex operationc
d. ln-Band configurations

Power supply: Bidder to quotee

f. Number of channels Minimum 100
g Operating temperature: -10"C to +60"C
h. Antenna impedance: 50 Ohm

9.1

i. Duty cycle: Continuous
TRANSMITTER

a. Power O 10 W or better
b. Max Spurious Output: -20dBm

Frequency Stability: +/- 1.Sppmc

9.1.1

d. Audio Distortion: <2o/o

RECEIVER
a. Receiver Sens -1 15 dBm or better
b.F uency Stabil +/- 1.5 dBm

Selectivity: 12.5 I 25kHz 60 dB 175 dBc
d. lntermodulation: 70 dB

tput (Repeater Detect Audio) mV RMS nominal, flate Audio Ou 600

9.1.2

f. Audio Distortion: <2% or better
POWER SUPPLY C&DC & Power Back

a. Backup: 't5 hours or above

9.1.3

Suitable charger and sealed maintenance free battery for
the uirement

b. Power supply

ANTENNA
M Itip le di ten pab to adj thea u ole an nas ca lep ust d i

b. Gain: 9dB Gain or better
Antenna lmpedance: 50 Ohmc.

9.1.4

d. V.S.W.R.: Lessthan 1.5
es: Suitable accessories for fixi etc.e Accessori

9.1.5 CABLE



Cable type: RF Low loss Cable - 100 Mtrs in one length & suitable Connectors
both ends at less than 5dB loss or better for 100 Mtrs at 400 MHz band and 50
ohm im ance and suitable short cable
RADIO PROGRAMMING KIT10

The bidder should include in his proposal all necessary radio programming

and Encryption Key Loading kits needed for the operation of the Digital
Open Standard Trunked radio system including radio programming
licensed Software, interfacing hardware, laptop computer programmer and
required radio terminal cables for:

i. Base Stations,
ii. Static/ Mobiles
iii. Portables
iv. lnter site Link EquiPment

a

b An other kit uired
KEY MANAGEMENT HARDWARE AND SOFTWARE

Over the Air Rekeying (OTAR) hardware and software
two clients.
Over the Air Programming (OTAP) hardware and software with two clients:

Bidder should explain in detail how OTAP/OTAR will interface with offered

c

a

b

for Encryption with

loader with interface cables for loadi the en ion
system and working of OTAP/OTAR

manua

11

POWER SUPPLY12

Commensurate capacity N+N redundant on
switch for UPS and direct mains, of reputed make with maintenance free battery

bank for minimum 4 hours backup for all the repeater sites and central police

control room. The proposed UPSs should be very robust and reliable to provide

uninterrupted power supply round the clock having following minimum features:

lnput Voltage Range: 160 VAC to 280 VAC
lnput Frequency Range: 47 Hz to 53 Hz
Output Voltage: 230 VAC
Output waveform: Pure Sine Wave
Voltage regulation: t 1%
Efficiency: > 90 %
Power factor: 0.8 or better
Control Panel Display : Yes
Alarm audible & visible (in case of failure): Yes
Online monitoring: Yes

a
b
c
d
e
t.
g

h

i.
j
k

line UPS's with phase changeover

Desi n modular: Yes
TEMPERATURE MAINTENANCE SYSTEM13

a. Sufficient Weather Control System should be provided at each base

station with automatic change over every 6 hours.
b. Sufficient Weather Control System should be provided at switching centre

with automatic change over every 6 hours.
c. Weather Control System should be unmanned, so machine should be

standardized make with all
for all repeater stations and

Temperature Maintenance
accessories, and having at

System of reputed/
least five star ratings

ru ed reliable life.maintenance free and desi ned for lon

Central Control Switch site



d. The proposed temperature maintenance system should be able to provide
sufficient cooling to the system round the clock at all locations as per

design parameters
TEST EQUIPMENTS /TOOLS14

own cost for monitoring, as and when required. The bidder should include in his
bid essential test and measuring instruments & tools for proper upkeep,
calibration and maintenance of the system & radios as mentioned below:

a. Suitable Radio Communication Test Set having all technical features of
Base Station, mobile, static, handheld sets and accessories etc. for offered
Trunked radio system with auto test and auto alignment facility.

b. Through Line Power meter etc.

may be prescribed
by the Licensee at

security, s
each type

nsece a ia oto ls test strun entsm nda eoth accessorir, toES thely
a nsor nd TElor Ctesti for dcon ucti if t desiSO res rng p rty tests, o tong pri

isscomm ron of SCthe orvice atr na ti dme ur het rrecu of Ltheng Iicense nv ing ncy
restntethe of u monitable ri nito u a Sg eq ipment by

t nhe ice sor for Sof u wised be idedrov hi System p

c.A other item essential for field testi
15 MISCELLENOUS

Critical Spares1 5 1

cient spares and enclose a list of the same for
complete sy
equipments,
network duri

stem including TMCSE, Repeaters, digital voice logger, inter site link
dispatcher consoles, Radios etc. to ensure required availability of the

The bidder shall maintain suffi

the warra eriod and CAMC riod
Earthing Policy15.2

provided at UPS Room. [/ain Earth shall be
terminated by the bidder at a copper strip.
The clean Earthing arrangements for Telecom Equipment's must be
protected using a mesh of copper "earth" strips of appropriate cross-
sectional dimensions, forming a local Clean Earth Bus.
An earthing system (Main earth and clean earth) shall be designed to
assure personnel safety and protection of installations against damage. lt
shall also serve as a common voltage reference and to contribute to tne
mitigation of disturbances.
The earthing system shall generally meet the requirements of IEEE 1100,
NFPA 780, IEC 1024.
The earth resistance at any point on the clean Earth shall be below 0.5
ohm, and that for the Main Earth shall not exceed 2.0 ohm at any location
and under any soil and/or climatic condition.
All metal work and metallic items (including chassis) shall be earthed to
the Main Earth to ensure the safety of personnel.
The earthing connection shall be inspected periodically at intervals
frequent enough to ensure that the earth connection meets all the

f

g

d

e

Main earth shall be

uirements
Transient Protection15.3

sion of earthing as specified above, failure of
communication equipment do occur on account of finite earth resistance
during occurrence of high voltage transients.

a Despite the provi

ction tem must the com u tionb. An effective transient

a.

b.

c.



equipments from transients of the following specifications as a minimum
MIL-STD-704A or e uivalent.

ENGINEERING SERVICES

a. The finally selected Bidder shall design, supply, install, test and commission
D ital Trunk Radiothe ro

b. The Bidder shall furnish complete technical details with all calcul
link engineering, planning and dimensioning of the system/network,
concerned relevant literature, drawings, and installation materials regarding

ations for

the licable m

c. The successful bidder will be responsible for system
all technical requirements including a guarantee of radio network coverage
and capacity, installation and programming of base station and static sites

and lP based Communication Dispatch centre equipment, microwave
backbone, optimization of the radio infrastructure, training of system users

and maintenance personnel, and achieving satisfactory system

performance to fulfill

rmance
Acceptance tests of system components,
provided pursuant to this specification must be

software and equipment
passed to the satisfaction

of Chand Police.

d

16.

e exceu men tsfor a ptmco reh nste waVE rran eq pTh ree rSa no site typye
ad rdstanSmonth81n mimumavehS tdhouwh ichba riesttebrta lepo
a rdm mu 24m Smonth standnishries uo htd avefiawa an SMd baF ttenty
atedWIod b thefromnded eTh fiaWAlra sh ulo rovibed egiWA perinty) pnty

rcePol D riu n rranWACh ndia a rhce of ntiree g tyof gsystem byacceptan
SE faiof ure osh dul bestoratire tion em cainm tsnenod the compoperi syste

fairm osh tdu neveh urso OWCVCh thr ee renti2thless na

lnstallation work Plan

The successful bidder should submit a preliminary installation work Plan,
res and installation schedule chart

a

installation test and
The bidder should provide all technical detai
documents, brochures etc. for system, system

ls supported by technical
component, radios, other

b

herals and accessoriesuired

I1 6

c. The bidder should then work together with Chandigarh Police to finalize
rior to commencement of installationthe work lan 15

Site preparation:16.2

Chandigarh Potice buildings, the bidder shall be responsible for preparation

of sifes for civil work and environment control at their own cost. However,

Bidder has the liberty to install Repeater site on other Civil buildings other
than Chandigarh Police buildings to have the desired level of signal
strength as per requirement of Chandigarh Police. The, rental charges,

electiical charges, maintenance charges and any other charges shall be

borne by the successful bidder for the entire period of contract. These
cosfs wi1 Oe inctuded by the Purchaser in the project cost while deciding
the lowest bidder.

a
may

er,

sife ter sifesmastera taceshPolice all RepeaCh provide spandigarh
/ist of sifesbiddere thfrom ese/ecfedbe b thtioloca ns suggestedv

the tnbidderbsites2endix- anor o therta suggested tyvgtven App
F casetn ofofficials urthPolicewithutualm discussion Chandigarh



be the responsibility of finally se/ecfed bidder to install all other
infrastructure/equipments necessa4/ for the smooth functioning of master
site and sife.

b. lt shall

submit all equipmenU Master site/ repeater sife
preparation plan including Antenna installation drawings, Tower &

C. The bidder should

undafo tion RF electrical& dradrawings, cabling loading wtngs, alongrouting
eawith volvedin totalfor thof e installation,

ln case the contract is extended mutually beyond 10 years on Annual
Maintenance Contract basrs, the contractor shall provide complete
maintenance of all the equipments including UPSs and its batteries,
Temperature maintenance sysfems etc. supplied under the contract. The
rates of AMC beyond 10 years will be decided mutually i.e. between
contractor and Purchaser (after approval of competent authority).

Further, the, rental cosf of sifes & other charges in respect of other
than Chandigarh Police establishments will be paid by the Purchaser. The
supplier shall provide the copy of rental agreement including incremental
clauses of rent so that Chandigarh Potice could sign sepa rite agreement
with the site owner.

d iddeB I Shall Load site KWHn nda numberspecify per of am npower
u ired marto nta con m itesS

The bandwidth of lease I

sites listed at Appendix-2
ine connectivity other than Chandigarh police

may also be mentioned as second level of

e

redunda to the sites.
f. The cost of civil/electrical work at each Repeater Sife based on the

bynetwork and assessmenf beshalldesign borne the bidder.successfu/
The civil se/finfrastructure masfs orincluding antennasupporting sysfem
should be toable wind of 1 50 KM/Hour.

g eTh owne hrS otherof civil sites ash restip with aCh nd rha icePol andrg
Ibidde ash ureens free a SScce theto site and noin case ke ndelay

of ntre or del in a mainten a ncepayment ay ny shallnts ibitpayme proh
haC ndi Polrh fromrce ofaccess thega site resThe b li Sha restponsi ty

with the debid r
The cost of maintenance and ma
maintenance shall also be quoted

npower to attend the site for day-to-day
by the bidder and cumulative cost of 10

h

costrs shall be included in the
System Acceptance Test:

On coma. ofn eth eth bipletio dder houS td cond auct msyste
acce testnce eTh Sbidder tdhoupta detaila Sedp ropose ystem

stte whi Sch hou td beplan, reviewed nda fina ized hanC d rhby tga
Po andce he Successfu b deid r

16.3

b bThe eridd hoS dul de ht e test m nteprovt u red ud n theequ p Sreq ng ystem
a nce test with mccepta odel n berum anperiod d of thesequantity

hT e bidder ould irshuipments. or re ceeq at adno itid aonrepa pla cost to
hanC d oP lice should an theof roigarh ui ev nt fouis fand up eqposed pm Ity

duri the ce test riod
c. The bidder to rov id thee ileddetap testi hodmet o to adbe ong logv pted

loa testthe booklet reu

installation,
acceptance

jointly



16.4 All that is required but not mentioned in this document for successful and trouble
free installation, commissioning, operation and maintenance of the system, the
bidder should incorporate in his bid being a turnkey project. The bidder is at liberty
to indicate additional features and ca bilities of the offered stem
Training: The Bidder should provide training programmes for the purc haser's

Part I :- ln first part Chandigarh Police will depute its twenty (10) engineers I

Technicians for training at the works of the manufacturers factory premises for
the period of Four (04) Weeks. ln case of works out side lndia, all the expenses
including fare, lodging and boarding should be borne by the supplier. The bidder

should quote it separately. The Team of Chandigarh Police Officers should also be

part of system acceptance at factory level.

20 engineersffechnician of Chandigarh Police at the premises of Purchaser at no

extra cost. Both training part should cover the following aspects:

a. Description of all functional assemblies of the system, including controls,

indicators and monitoring system.
b. Line up procedures for the system and adjustment of operating

parameters and other operation and maintenance procedures.

c. Practical replacement procedures/practices for major assemblies including

RF units. To the experienced technicians of police in the complete trouble
shooting and maintenance of the equipment, both at the board

replacement and preferably at the board repair level.

Part ll:- ln second part the supplier shou ld provide Four (04) Weeks training to the

17

Part lll :- User Operational Training:
a. This training programme will be conducted at the user's location and will

be structured so as to train up to 15 of the purchaser's supervisory and

training personnel who will in turn train individual operators.
b. The engineers and technicians should be taught the functionality of each

equipment in the system and to identify common hardware/software
failures.

Enqineers, Technicians and system users.



Appendix-2

Preferable Sites of Chandigarh Police for installation of Repeater

Sr. No Site Sector

1 Police Headquarter Sector-9

2 Police station - 3 Sector-3

3 Police Post- Lake Sector-6

4 Police station - 11 Sector-11

5 Police post- 24 Sector-24

6 Police Post- PGI Sector-12

7 Police station - 17 Sector-17

8 Home Guard Headquarters Sector-17

I Police Post- Neelam Sector-l7

10 Police post ISBT 17 Sector-17

11 Police Post - 22 Sector-22

12 Police station - Sarangpur Sector-14 West

13 Police station - 19 Sector-19

14 Police station - 26 Sector-26

15 Police post- Bapudham Sector-26

16 Police station - lnd Area lnd. Area phase-1

17 Police Post- Daria lnd. Area phase-1

18 Police station - Mani Majra Sector- 13

19 Police station - lT Park lT Park

20 Police station - Mauli Jagran MauliJagran

21 Police station - 31 Sector-31

22 Police station - 34 Sector-34



]

Sector-4523 Police Post- Burail

Sector-4924 Police station - 49

Sector-36Police station - 3625

Sector-6126 Police Post- 61

Sector-43Police Post ISBT-4327

Sector-3928 Police station - 39

Sector-55Police Post Palsora29

Maloya30 Police station - Maloya

Sarangpur

\\
31 lRBn Complex



Radio Density (%age) -Zone Wise
Services required:-
1. Selective Call/Messaging/Data
2. Group Call/Messaging/Data

System should support
t

Minimum concunent:-
1. Voice Call - 10 and
2. Selective Call = .3% of the total subscriber radio
inespective of location.

Note:- Voice call should have priority over data and messaging
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