File No.19(2)2020-21E1(P)TVe-FilefordraftSpecs

Through website

PRASAR BHARTI
(India‘s Public Service Broadcaster)
Directorate general of Doordarshan
Doordarshan Bhawan, Copernicus Marg
New Delhi -110001.
Dated: 31/03/2022

Subject: Draft Technical specification for SITC of DD DTH Expansion by
Up-gradation of existing four Compression Chain and Monitoring System
at DD DTH Earth Station Todapur, Delhi.

The Draft specification of the upcoming tender is enclosed herewith
to offer comments, if any, by prospective bidders/Firms/OEMs.

2. Bidders/Firms/OEMs are also requested to provide information
about available local content in respect of items listed in suggestive BOM
along with budgetary quote.

3. Bidders may please submit the above detail on or before due
date by e-mail to ddpurchase401@yahoo.co.in or at following Address:

Assistant Engineer

Room No. 403,

Directorate General: Doordarshan,
Doordarshan Bhawan, Copernicus Marg,
New Delhi -110001 (India)

Telephone: 011- 2311 4401

Specification For: Draft Technical specification for SITC of DD DTH
Expansion by Up-gradation of existing four Compression Chain and
Monitoring System at DD DTH Earth Station Todapur, Delhi.

Specification No.: SATD/DTH Expansion_Compression
Upgradation/March 2022 Dated: 26.03.2022

Due Date: 13.04.2022

Encl.: As above (102 Pages) Signed by Narendra Kumar

Choursiya

Date: 31-03-2022 16:53:57

Reason: Approved

N.K. Chaurasia
Assistant Engineer
Doordarshan Directorate, Doordarshan



18
479568/2022/Sat. Design Section - DG DD

Prasar Bharati
(India’s Public Service Broadcaster)
DIRECTORATE GENERAL: DOORDARSHAN

SPECIFICATIONS

FOR
SITC OF DD DTH EXPANSION BY UPGRADATION OF
EXISTING FOUR COMPRESSION CHAIN AND MONITORING SYSTEM
AT
DTH EARTH STATION TODAPUR
DELHI

Specification No.: SATD/DTH Expansion_Compression Upgradation/March 2022

Dated: 24/03/2022

0 C ‘
m%‘\'}-’l* AQ o

pi



479568/2022/Sat. Design Section - DG DD
SPECIFICATIONS FOR SITC OF DD DTH EXPANSION BY UPGRADATION OF

EXISTING FOUR COMPRESSION CHAIN AND MONITORING SYSTEM

AT DTH EARTH STATION TODAPUR DELHI

INDEX
Si. | Item Page No.
No.
1 Introduction 3
2 Scope of Waork 4-6
3 Eligibility Criteria 7-9
4 | Turnkey Implementation and 10-16
Commissioning
5 | Technical Specification 17-65
5.1 | Input and Base Band System 17-30
5.2 | Digital Compression System 31-53
5.3 | Monitoring System 53-63
5.4 | Measuring System 63
5.5 | Power Supply System 64-65
6 Complement of Equipment for the DTH 65
system
7 Physical, Environmental & Mech. Specs 66
8 General 67-71
9 Annexure-11 72
10 | Annexure-111 73
11 | Annexure-IV 74
12 | Annexure-V 75-76
13 | Suggestive Block Schematics - Annexure-VI 7793
14 | Suggestive Bill of Mgterial -Annexure-1 94-100
) ;'- =
%ﬁi’l’ -}\} E;‘:"F LAl f ;:l
o N ~N S
B = Wy WS
(W \q Aol
LA . S

A

S_Spﬂciﬂ:atiun for I!xpanslnn_ of DTH i}}r Upgmdﬁtlun ﬂr-Edsting f]umpressinn S}s tem_24032022

[For Industry Feedback)

Paged

19



479568/2022/Sat. Design Section - DG DD

1. Introduction

SATD/DTH Expansion_ Compression Upgradation/Mar 2022

This project envisages expansion of Doordarshan's present DTH platform "DD Free Dish".
Presently, DTH Platform is up-linking 94 TV channels & 40 Radio channels in MPEG-2,
DVB-5 standard in free to air mode by using 5 transponders and 22 TV channels(21 SD +
1 HD) & 8 Radio channels in MPEG-4, DVB-S2 standard with DVB-CAS (Namely iCAS)
compliant headend in one transponder.

DD DTH platform is proposed to be expanded by upgradation of existing four
compression chains i.e. three streams of MPEG-2 and one stream of MPEG-4 compression
standard. It is also envisaged to have provision for HDTV channels in the proposed
upgraded compression system which shall be used alternatively in place of the SDTV
channels, Inclusion of each HDTV channel in H.265/HEVC will result in a loss of few SDTV
channels.

1.1 Proposed Expansion
Compression Configuration (Encoders, IP Encapsulater / Mux and NMS)
Proposed System
eE Configuration of DVB- | Compression Standard | Uplink
% g TV & Radio Encoder Chassis cas Standard
L wm
1 | (X+2) SDTV & HDTV 8 Radio Yes | i) SD-MPEG-2 & MPEG-4 DVB-S &
| Channel i) HD-MPEG-4 & HEVC DVB-52 |
2 | (X+2) SDTV& HDTV 8 Radio Yes | i) SD-MPEG-2 & MPEG—4 DVB-S &
Channel i) HD-MPEG-4 & HEVC DVB-S2
3 | (X+2) SDTV & HDTV 8 Radip Yes | i) SD-MPEG-2 & MPEG-4 DVB-S &
- Channel i) HD-MPEG-4 & HEVC DvB-52
6 | (X+2) SDTV& HDTV 8 Radio Yes | i) SD-MPEG-2 & MPEG4 DVB-S &
Channel i) HB-MPEG-4 & HEVC DVB-52 |

Note: X= No. of Encoder chassis required as per technical specification of
Compression system for SDTV & HDTV channels and Radio Channel.

Doordarshan has implemented Indian Conditional Access System (iCAS), an initiative
by Government of India for making an Indian CAS, in DD Free Dish Platform. All the
offered equipment shall be Indian Conditional Access System (iCAS) compliant for
encryption & decryption of all services. Services like DVB-CSA (V-1 & V-2) supported
DVB-CAS with simulcrypt encryption, Subtitling , Audio descriptor, EPG, closed
captioning etc will be carried by the DD free Dish DTH platform and the equipment
offered by the bidder shall be capable of carrying these services without any
limitation or requiring upgradation by way of hardware and software. The offered
Compression System shall also be Video on Demard (VoD) & NVoD compliant, however

Storage server, Playout system, GSM or IP based network for return path are not in the scope
of this tender,

S_Specification for Expansion of DTH by Upgradation of Existing Compression System 24032022 Page 3
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479568/2022/Sat. Design Section - DG DD
2 Scope of Work

The scope of this project Includes Supply, Installation, Testing and Commissioning (SITC) of
four new compression chaln including monitoring system for Ku-Band DTH Platform at
Todapur, Delhi and associated works consisting of but not limited to Input System, Digital
Compression Systern, Monitoring System, Measuring System and Power Supply System etc.
The nomenclature of these four SDTV streams shall be 1IN, 2N, 3N and 6N stream. All
equipment of these streams shall also be capable to take HDTV channel without any
limitation or requiring any upgradation by way of hardware and software. These equipment
will be used as an alternative to upgrade the SDTV channels to HDTV. Broadly the scope of
the project consists of;

2.1

2.1.2

2.1.3

2.14

215

2.1.6

2.1.7

§ Spedi fication for Expansion of DTH by Upgradation of Exl?ﬂng Compression System 24032022 Page 4

Bidder shall supply, install, test and commission (SITC) 2 sets of L Band OFC link system
for carrying L band signal received from Receive Only Antenna to L band Router to be
installed in New Compression room. Each OFC link system consists of 20 nos. OFC link to
carry independent L band signal.

Bidder shall supply, install, test and commisslon (SITC) 3 sets of L band Line amplifier
(One set to be Installed in Porta cabin and two sets in Old compression room} and laying
and interconnecting with L band Cables between Porta cabin and existing L band splitter
in old compression room; also in between existing L band splitter installed near existing L
band Router in old Compression room and new L band Router in new Compression room.

Bidder shall supply, install, test and commission (SITC) 2 sets of L Band Router including
minimum 64x192 L-Band Input & Output ports, X-Y/Router control pane! with cable, dual
redundant power supply and accessories.

Bidder shall supply, install, test and commission (SITC) IRDs in 4x(28+4) configuration for
SDTV and HDTV channel. However, IRD racks shall be wired for 4%(30+4) configuration.

Bidder shall supply, install, test and commission (SITC) 4 sets of SD/HD-SDI Router which
consist of minimum 64x64 HD-SDI Input & Output ports with X-Y remote cantrol panel
and single bus remote control panel. All 64x64 HD-SDI Input & Output ports shall also be
capable to take SD-SDI signal without any limitation or upgradation/downgrading by way
of hardware and software.

Bidder shall supply, install, test and commission (SITC) 4 sets of IP data switch in (1+1)
configuration. Each set of IP data switch in (1+1) configuration shall be used for feeding
IP Input (Audio/Video Content) to the Encoders of one compression system.

Bidder shall supply, install, test and commission (SITC) 4 sets of compression system
having H.264/MPEG-4 and H.265/HEVC compliant Encoders in (X+2) chassis configuration
where "X" is no. of chassis comprising of atleast 16 HDTV Encoders with SDI input per
stream. "X" no. of these encoder chassis shall also be capable to take atleast 40 SDTV
signal with SDI input and compress them to MPEG-2 and H.264/MPEG-4 compression

format without any limitation or requiring upgradation /downgrading by way of hardware
and software.
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479568/2022/Sat. Design Section - DG DD

Further, all the above encoder chassis of compression system shall also be capable to
take MPEG-2 TS over IP input with decoding of MPEG-2, H.264/MPEG-4-AVC and
H.265/HEVC Main 10 compressed contents to baseband signal format. Each encoder
chassis with MPEG-2 TS over IP input shall be capable to encode minimum 4 HDTV
channel in H.264/MPEG-4-AVC & H.265/HEVC Main 10 (at a time anyone standard) and
minimum 16 SDTV channel in MPEG-2 & H.264/MPEG-4 (at a time anyone standard) as
tabulated in technical specification without any limitation or requiring
upgradation/downgrading by way of hardware and software. The encoding combination
of SD & HD Channel is tabulated In encoder specification section.

2.1.8 Bidder shall supply, install, test and commission (SITC) 4 sets of IP data switch in (1+1)
configuration. Each set of IP data switch in (1+1) configuration shall be used for feeding
IP input (Audio/Video Content) to one set of (1+1) IP Encapsulator system.

2.1.9 Bidder shall supply, install, test and commission (SITC) 4 sets of IP Encapsulator in (1+1)
configuration, Each set of (1+1) IP Encapsulator shall be used for transmission of one
transport stream.

2.1.10Bidder shall supply, install, test & commission (SITC) 4 sets of Compression Network
Management System (NMS) in (1+1) configuration to control and monitor new streams
Le. 1N, 2N, 3N and 6N streams. Each set of (1+1) Compression Network Management
System (NMS) shall control and monitor all compression equipment (i.e. IRDs, SDI
Router, Encoders, Multiplexers, ASI Router, IP Switch etc) of one transport stream.

2.1.11 Bidder shall supply, install, test & commission (SITC) 4 sets of 8 x 8 or better matrix ASI
router with dual redundant power supply, X-Y remote panel and single Bus panel.

2.1.12Bidder shall supply, install, test & commission (SITC) 1 set of EPG and PSI/SI
Generator/Server in (1+1) configuration with hot swappable dual redundant power
supply.

2.1.13Bidder shall supply, install, test & commission (SITC) 2 sets of IP Router with hot
swappable dual redundant Power supply,

2.1.14Bidder shall supply, install, test and commission (SITC) 1 set of IP data switch in (1+1)
configuration. IP data switch in (1+1) configuration shall be connected to IP Router and
used for IP streaming (Audio/Video Content, Data) for broadcast.

2.1.15Bidder shall supply, install, test & commission (SITC) 2x1 sets of NTP server with hot
swappable dual redundant power supply.

2.1.16 Bidder shall supply, install, test & commission (SITC) 6 sets of 4.5 to 4.8 mtr manually
tracked motorized Receive PDA.

5_Specification for Expansion of DTH by Upgradation of Existing Compression System_24032022 anTE.
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479568/2022/Sat. Design Section - DG DD
2.1.17 Bidder shall supply, install, test & commission (SITC) Power Distribution Panel(PDP), Sub
Distribution Boards (SDBs) fitted with industrial type MCCBs & MCBs In new compression
room and Monitoring Room for each source of power supply which caters the load of all
new equipment in the respective room.

2.1.18Bidder shall supply, install, test & commission (SITC) Power Supply cables (Minimum 70
Sgmm , 4 core copper Multi strand) between output of UPS PDPs to above said PDPs
installed In new compression room including power supply cables from PDPs installed in
new compression room to all SDBs.

2.1.19Bidder shall supply, install, test & commission (SITC) 1 set of 42 RU, 19,1000 mm
(depth) equipment ventilated racks for Installation of all offered equipment. The
suggestive number of equipment racks is approx 27 however may increase as per the
solution offered. All the racks are to be provided with two nos. single phase MDUs and
one no. single phase automatic power transfer/static switch connected between two
sources of power supply routed through physically isolated routes. Please refer drawing
no.13.

2.1.20Bidder shall supply, install, test & commission (SITC) cable trays on top of all equipment
racks and as per approved layout of all equipment, all inter cone cting cables
(Audio/video, RF, power supply , control , data , earthing, sensor cables etc) shall be laid
on cable tray and routed from top of racks.

2.1.21 The bidder shall provide minimum 16 sets of earth pits for this DTH set up. Please refer
drawing no 15.

2.1.22 Bidder shall supply and install one sat of measuring equipment as per BOM.
2.1.23The bidder shall supply, install, test & commission (SITC) 1 set of 64x32 SD-SDI & HD-

SDI/ASI compatible router with dual redundant power supply, X-Y remote panel and
single Bus panel for confidence level monitoring.

2.1,24 Bidder shall supply, install, test & commission (SITC) 1 set of confidence level monitoring
s'f.stemt

2.1.25 Bidder shall supply, install, test & commission (SITC) 8 sets of multi-viewer display system
(For monitoring of Input source, Ku band DTH Downlink signal). Each set of Multi Viewer
display system shall display minimum 40 SDTV channels including 16 HDTV channels,

2.1.26 Bidder shall provide furniture for installation of various offered monitoring equipment in
monitoring and control room matching with existing furniture.

S_Specification for Expansion of DTH by Upgradation of Existing Compression System_24032022  Page 6
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479568/2022/Sat. Design Section - DG DD
3 Eligibility Criteria

The Bidder shall have to meet the following eligibility criteria:-

3.1 Input and Baseband System

3.1.11

3.1.1.2

3.1.1.3

Bidder shall offer L band Router/Matrix of only those OEMs who are having past
experience of at least five years of manufacturing and supplying of similar L band
Router. List of past supply record of OEM of such equipment to various organizations
must be provided.

OEM of the offered equipment must have manufactured and supplied the offered
equipment to the leading broadcaster as mentioned in the table below in immediate
preceding past five years:

S. No. Offered Equipment Qty
1 L band Router/Matrix 5 Nos.,

Copies of supply order and receipt certificate/Factory dispatch document/delivery
challan/Copy of invoice of above said quantity of L band Router/Matrix provided in
para 3.1.1.2 to various organizations in preceding past five year should essentially be
submitted along with the bid document.

3.1.1.4 The cutoff date for the experience shall be the date of NIT,

3.2 Compression System

3.2.1.1

3i2.1.2

3.2.13

3.2.21

5_Specification for Expansion of DTH by Upgradation of Existing Compression System_24032022 Page 7

Bidder should have a proven track record of carrying out similar compression system
projects in the past. The list of such projects successfully completed by the bidder in
the preceding past five years should be submitted with the bid.

Bidder should have successfully completed two or more SITC of compression
chains/streams in (m + n) redundancy mode (where m 21 & n =1 ) for DTH/ Digital
Earth Station/ DTT/DVB-C platform in the immediate preceding past five years.

Copies of work order and successful completion certificate of the above two SITC
provided at para 3.2.1.2 to various organizations in preceding past five year should
essentially be submitted along with the bid document.,

Bidder shall offer compression system of only those OEMs who are having past
experience of at least five years of manufacturing and supplying of similar

compression equipment, List of past supply record of OEM of such equipment to
various organizations must be provided.
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479568/2022/Sat. Design Section - DG DD

3.22.2

25

a) OEM of the offered equipment must have manufactured and supplied the
offered equipment to the leading broadcaster as mentioned in the table below i

preceding past five years,
S. No. | Offered Equipment | Quantity
1 Professional IRDs 100 Nos.
2 1P Encapsulator 10 Nos.

b) OEM of the offered equipment must have manufactured and supplied the
offered equipment to the leading broadcaster as mentiored in the table below in

post year 2020.

5. "D.

Offered Equipment

Quantity

1

Encoder Chassis*

12 Nos.

*Out of 12 Nos of Encoder chassls, atleast 6 nos. of Encoder chassis should have
been supplied for DTH/Earth Station compression system for Broadcast Purpose,

3.2.2.3 Copies of supply order and receipt certificate/Factory dispatch document/delivery
challan/Copy of invoice in respect of above said quantity of professional IRDs and IP
Encapsulators provided in para 3.2.2.2 (a) in preceding past five years; and in respect
of above said quantity of Encoders Chassis provided In para 3.2.2.2 (b) in post year

2020 to various organizations should

document.

essentially be submitted along with the bid

3.2.2.4 The cutoff date for the experience shall be the date of NIT,

3.3 Monitoring System

3.3.1.1 Bidder shall offer Multi-viewer of only thase OEMs who are having past experience of
at least five years of manufacturing and supplying of similar Multi-viewer, List of past
supply record of OEM of such equipment to various organizations must be provided,

3.3.1.2 OEM of the offered equipment must have manufactured and supplied the offered
eguipment to the leading broadcaster as menticned in the table below in immediate

preceding past five years:

5. No.

Offered Equipment

1

Quantity |

Multi-viewer

10 Nos.

S_Specification for Expansion of DTH by Upgradation of Existing Compression System 24032022 Page 8
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479568/2022/Sat. Design Section - DG DD
3.3.1.3 Coples of supply order and receipt certificate/Factory dispatch document/delivery
challan/Copy of invoice of above said quantity of Multi Viewer provided in para 3.3.1.2
to various organizations in precading past five year should essentially be submitted
along with the bid document.

3.3.1.4 The cutoff date for the experience shall be the date of NIT.

3.4 Receive Antenna

3.4.1.1 Bidder shall offer Recelve Parabolic Dish Antenna of only those OEMs who are having
past experience of at least five years of manufacturing and supplying of similar
Uplink/Recelve Antenna. List of past supply record of OEM of such equipment to
various organizations must be provided.

3.4.1.2 OEM of the offered Receive Parabolic Dish Antenna must have manufactured and
supplied the offered Receive Parabolic Dish Antenna to the leading broadcaster as
mentioned in the table below in immediate preceding past five years:

S. No. Offered Equipment Qty
1 Receive Parabolic Dish Antenna 10 Nos.

3.4.1.3 Copies of supply order and receipt certificate/Factory dispatch document/delivery
challan/Copy of invoice of above said quantity of Receive Parabolic Dish Antenna
provided in para 3.4.1.2 to various organizations In preceding past five year should
essentially be submitted along with the bid document.

3.4.1.4 The cutoff date for the experience shall be the date of NIT.

3.5 Bidder not having relevant experience may tie up with other partner/partners having
requisite experience as mentioned above. In such case, the partner/partners alongwith
the bidder will be responsible for carrying out Design, Fabrication, Supply, Instaliation,
Testing & Commissioning of the offered system. The documents for requisite experience
of the partner/partners along with the bidder are to be submitted along with bid. The
Memorandum of Understanding (MOU) of partnership to this effect should be submitted
along with the bid. However, this MOU does not absolve the bidder from successful
completion of SITC job as per the terms and conditions of the tender.

3.6 Bidder must have his local office/authorized representative/dealer in India for after sales
service support.

S_Specification for Expansion of DTH by U-pgradnti.un of Existing Compression System_24032022 Page 9
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479568/2022/Sat. Design Section - DG DD

4. Turnkey Implementation and Commissioning:-

a) The complete project will consist of Supply, Installation, Testing and Commissioning

(SITC) of four compression chain and their monitoring system at DTH Earth Station
Todapur. The project will be carried out on turnkey basis.

b) Each and every offered equipment and accessories including software should be from

internationally reputed manufacturer and the quoted model should be high class, high
MTBF, field proven and in use by leading broadcasters/ organizations In various
continents of the World.

c) The system shall be designed to meet the International standards for digital satellite

broadcasting known as the 4:2:0, MPEG-2, MP@ML & H.264/MPEG-4, MP@L3 for SDTV
and 4:2:0, H.264/MPEG-4, MP@L4 & H.265/HEVC, MP@L4 for HDTV standards.

d) All the offered equipment shall be BIS compliant and conform to the Government

approved standards.

4.1Input and Base Band System:

4.1.1

4.1.2

The L band output signal of 6 nos. of new Receive Antenina & 14 nos. of existing recelve
PDA will be connected to splitter and one output of splitter shall be connected to OFC
trans unit in the existing Porta cabin. After that, Optical output of trans unit will be
delivered to L band Recelve unit of OFC Link in new compression room and connected to
new L band Router. The second output of splitter will be connected to dual channel L
band amplifier and delivered to existing L band splitter through RF Cable in old
compression room. Thereafter, output of existing L band splitter shall also be connected
to new L band Router in new compression room.

Bidder has to supply, lay, integrate and test OFC and RF cables with matching connectors
asperDRG 1, 2, 2A, 3 & 4.

4.2 Compression System:

4.2.1

4.2.2

Bidder shall lay, Integrate and test video cables with matching connectors from all IRDs
(i.e. 128 nos. IRDs) to SD/HD-SDI Input patch panels, SD/HD-SDI Input Patch Panels to
SD/HD SDI Routers, Output of SD/HD SDI Routers to Output Patch Panels and finally
upto the input of all Encoder chassis.

Bidder shall lay, integrate and test Audio cables with matching connectors from all Radio
IRDs (i.e. 36 nos. IRDs at new compression room) to the Input of AES patch panels,
AES Patch Panels to AES Audio/Video Embedder; Video cables from AES Audio Emberdder
to SD/HD-SDI Input patch panels, SD/HD-SDI Input Patch Panels to SD/HD SDI Routers,

Output of SD/HD SDI Routers to Output Patch Panels and finally upto the input of all
Encoder chassis.

%_
S_Epcclﬁ:aﬂ%n for Expansion of DTH by Upgradation of Existing Compression System 24032022 Page 10

i . {For Industry Feadback) -
- ?}'\ L. - L S
R Tl

lﬁ}*\f .

27



479568/2022/Sat. Design Section - DG DD

4.2.3 Bidder shall lay, integrate and test Audio cables with matching connectors from all Radio
IRDs (i.e. 18 nos. IRDs at old compression room) to the Input of AES patch panels, AES
Patch Panels to AES Audio/Video Embedder; Video cables from AES Audio Emberdder to
existing SD/HD-SDI Input patch panels.

4.2.4 Bidder shall lay, integrate and test Ethernet cables with matching connectors from IRDs
to (1+1) IP data switch & network switch and upto the input of all Encoder chassis.
Further, Ethernet cables with matching connectors shall also be laid, integrate and test
from the output of Encoder chassis to (1+1) IP data switch and upto the input of (1+1)
IP Encapsulator of each sets,

4.2.5 There shall be two fully populated complete chassis of encoder as redundant for each
stream. The number of encoders in the redundant chassis shall be populated with same
or more number of encoders as in highest populated main encoder chassis.

4.2.6 Bidder shall lay, integrate and test Ethernet cables with matching connectors from IP
Router to EPG and PSI/SI Generator/Server and upto the IP data switches & network
switches,

4.2,7 Bidder shall fay, integrate and test RF cables with matching connectors from GPS Antenna
to NTP Time server and Ethernet cables from NTP server to 1P network switches.

4.2.8 All the Electronic equipment should have necessary control interfaces through RS 232 /
RS 422/ RS 485/ R145 etc so that they can be interfaced with a Control Computer for
remote monitoring and control with suitable GUI. The associated software for logging,
archiving, monitoring and controlling along with the accessories should also be made
available.

4.2.9 For Integration of equipment, Indoor type Video Cable, Audio Cable, and CAT-6 or better
cable for Audio/Video/IP data, IP networking should be used.

4.2.10The system must offer an intuitive user interface as well as remote configuration of all
modules, simplifying system deployment and reducing operational routines.

4.3 Mains Distribution Unit (MDU) and Power Supply system:

4.3.1 Bidder shall supply, install, test & commission (SITC) Panel Distribution Panel, Sub
Distribution Boards (SDBs) fitted with MCCBs & MCBs in new compression room and
Monitoring Room for each source of power supply which caters the load of all new
equipment in the respective room. Please refer drawing no 13.

4.3.2 Bidder shall supply, install, test & commission (SITC) two nos. single phase MDUs
(minimum) and one no. single phase automatic power transfer/static switch(minimum) in

each rack for providing redundant power supply to equipment. Please refer drawing no
13-

5_Specification for Expansion of DTH by Upgradation of Existin g Compression System_24032022 Page 11
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479568/2022/Sat. Design Section - DG DD

4.3.3 Bidder shall provide two separate sources of power supply in each rack through physically
isolated routes and terminated on industrial type 3 Pin female connecter to be mounted
near each rack. Further, both source of power supply shall be connected to single phase
automatic power transfer/static switch through industrial type 3 Pin male connector. The
outputs of single phase automatic power transfer/static switch shall be connected to
MDUs for further feeding to equipment. Please refer drawing no 13,

4.3.4 Bidder shall supply, Install, test & commission (SITC) Thermometers and Hygrometars
with IP output in each rack for monitoring of temperature and humidity of each rack at
monitoring room through remote monitoring system. Please refer drawing 14.

4.3.5 Bidder shall assess the electrical load of equipment installed in each room, required length
& rating of power supply cables. Bidder shall provide assorted length of copper power
supply —cables with minimum 50 percent (nominal) load margin for
interconnecting/integrating from existing UPS Output PDPs to individual rooms PDPs &
SDBs etc Please refer drawing no 13.

4.3.6 The layout plan, electrical diagram, PDP layout, SDB layout, Rack layout, Interconnecting
drawing of Equipment Drawing and other drawings need to be submitted for approval of
Docrdarshan before execution of SITC work at site.

4.3.7 The offer shall include supply, installation, testing and commissioning (SITC) of the setup,
complete in all respects. A suggestive block schematic is provided to give a general idea
about the Iintended configuration. A complete schematic of actually proposed
implementation including power supply system should be supplied along with the quote,

4.4 Monitoring and Measuring system

4.4.1 Bidder shall make provision for monitoring of Input/Source signals recelved from C - band
receive PDA through IRDs i.e. IP Input (MPEG-2 TS over IP) compressed in MPEG-2,
MPEG-4 & HEVC format need to be routed to the input of multi-viewer, Dolby Digital (AC-
3) 5.1 audio data with meta data are also embedded on to HD-SDI signal which shall be
routed to mult viewer system for monitoring. In addition to above, Bidder shall also make
provision for monitoring of Inputs/source signal of Radio service received from the output
of AES Audio embedder i.e. carrying with SD/HD-SDI colour bar and routed to the input
of Multi-viewer, (Please refer drawing no. 12).

4.4.2 Bidder shall make provision for monitoring of DTH Downlink signals received from Ku-
band receive PDAs need to be routed through chassis consisting of multiple DVB-S &
DVB-S2 demodulators & iCAS descramblers with MPEG-2 TS over IP output and MPEG-2,
MPEG-4 & HEVC SD and HD decoders and it shall be routed to the input of multi viewer of
monitoring system. MPEG-1 Layer-IT and Dolby Digital (AC-3) 5.1 audio data with meta
data are also embedded on to HD-SDI signal which shall be routad to multi viewer system
for monitoring. (Please refer drawing no. 12). There should be at least one chassis of
demodulator & iCAS descramblers for each stream.
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479568/2022/Sat. Design Section - DG DD
4.4.3 There should be CI slot in downlink chain to demodulate DVB-S & DVB-S2 services and
descramble (iCAS) all MPEG-2, MPEG-4 & HEVC services of all streams. There shall be
provision to demodulate & descramble (iCAS) at least 40 TV service & 8 Radio channel
per stream. CI slot Is required to be provided in the downlink monitoring chain for CAM
modules in demodulators/Descrambler or before decoders so that encrypted channels can
be received. Each CAM module shall decrypt upto eight services,

4.4.4 Bidder shall supply, install, test & commission (SITC) Eight sets of multi-viewer display
System for monitoring of TV Channels (Four sets for Input source and other Four sets for
Monitoring of Ku band DTH Downlink signal).Each set of muiti viewer display system shall
be provisioned to decode and display 40 SDTV including 16 HDTV channels and 8 Radio
channels,

4.4.5 The input source of signal shall be IP Input (MPEG-2 TS over IP, RTMP, HLS, SRT)
compressed in MPEG-2, MPEG-4 & HEVC format. Ku band DTH down link signal shall be
ICAS encrypted MPEG-2 TS over IP with MPEG-2, MPEG-4 & HEVC compressed, DVB-S &
DVB-52 standard. (Please refer Drawing # 12 for monitoring setup).

4.4.6 Bidder shall provide new sets of video cables connected between new multi viewer
systems to display system in Monitoring room.

4.4.7 Bidder shall supply, install, test & commission (SITC) 4 nos. of Ku- band receive PDA
having size 120 cm and 4 nos. of Ku band receive PDA having size 60 cm for receiving
the downlink signal for DTH downlink monitoring.

4.4.8 Bidder shall supply install, test & commission (SITC) of 2 sets of Computer Control system
for Multi-viewer monitoring system. One set shall be used for Input source muiti viewer
monitoring and other set for down link multi viewer monitoring system.

4.4.9 The bidder shall supply, install, test & commission (SITC) 1 set of 64x32 SD-SDI & HD-
SDI/ASI routers with redundant power supply with X-Y remote panel and single Bus
panel(Please refer Drawing # 11 for confidence monitoring setup,

4.4,10 Bidder shall supply, install, test & commission (SITC) 1 set of confidence level monitoring
system inciuding IRDs, 16.5 to 17 inch color mionitor, Audio/Video Ampli speaker etc. There
should be provision for monitoring points at the following locations;

a. Input Monitoring(SDI): SDI (with Embedded audio in MPEG-1 Layer-I1, Dolby
Digital AC-3 5.1 Audio & Dolby Digital Plus 5.1 audio and metadata) from SDI Routers
using 64x32 SD & HD-SDI/ASI Router, WFM, 16.5 to 17 inch colour monitor, 16
Channel Audio/Video Monitor with Amplispeaker (Refer DRG No. 4, 5, & 11).
However, existing WFM shall be used,
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479568/2022/Sat. Design Section - DG DD
b. Input Monitoring (ASI & IP): ASI Output of source IRDs through patch panel and
its IP output through IP Switch, IRD (with ASI & IP input) and 64x32 SD & HD-
SDI/ASI Router, wusing WFM and 16.5 to 17 inch Colour monitor, 16 Channel
Audio/Video Monitor with Ampli speaker (Refer DRG No. 4, 5, & 11). However, existing
WFM shall be used.

c. Encoders Monitoring: Output of encoder through IP Switch, IRD (with IP input) and
64x32 SD & HD-SDI/ASI Router, using WFM and 16.5 to 17 inch Colour monitor, 16
Channel Audio/Video Monitor with Ampli speaker (Refer DRG No. 6, 7, & 11).
However, existing WFM shall be used.

d. Multiplexers monitoring: Multiplexer output through ASI router and TRD (with ASI
input) and 64x32 SD & HD-SDI/ASI Router, using WFM & 16.5 to 17 inch Colour
monitor, 16 Channel Audio/Video Monitor with Ampli speaker ) (Refer DRG No. 6, 7
& 11). However, existing WFM shall be used.

e. Temperature and humidity menitoring facility of each new equipment rack through
remote computer.

4.5 Receive Antenna System:

4.5.1 Bidder shall supply, install, test and commission (SITC) 6 nos. 4.5 mtr to 4.8 mtr
(size) manual motorized receive PDA with four port C & Ku Band linear orthogonal
feed.

4.5.2 Bidder shall carry out Antenna foundation with provision of Earthing including
Earthing pits and Lightning Arresters for the offered Receive Antenna System,

4.5.3 Bidder shall Supply and install Support poles & covered cable tray from Receive
Antenna system to existing cable tray and to be integrated with existing cable tray
(Min. distance-50 m) at site for faying of L band cables and power cables of newly
supplied receive PDAs.

4.5.4 The Support poles & Cable tray with cover must be made up of galvanized iron
material and should be painted with anti-rust, anti-corrosion paint matching with
existing cable tray.

4.5.5 L band cables of these raceive antenna will be brought to existing Porta cabin and
shall be terminated at the respective L band patch panel.

4.5.6 Power Supply cables of these recelve antenna will be brought from outdoor unit to
Antenna SDB installed near existing Porta cabin; and shall be terminated to MCBs.

Supply, Installation and Integration of MCBs of suitable rating for these Antenna in
existing SDB is In the scope of the bidder.
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479568/2022/Sat. Design Section - DG DD
4.6 System Requirements:

6.1

4.6.2

4.6.3

4.6.4

4.6.5

4.6.6

4.6.7

4.6.8

4.6.9

The bidder must ensure completeness of the envisaged expansion of DTH set up in all
respects. The envisaged DTH set up should be completed and fully wired for all the
equipment fitted in 19” standard racks. The offered system must have enough flexibility
In adapting the changing requirements from the technical and operational point of view.
The bidder should submit detailed schematics and layouts for proposed solution based
on the offered equipment along with the offer.

In order to ensure the completeness of the scope of system, any additional
equipment/accessories which bidder feels necessary to complete the configuration
should also be quoted. However, in such case they should provide proper justification
for the additional equipment required.

Bidder shall submit only one solution (Single BOM) for the offered system. Bid with
multiple options against any requirement is liable to be rejected. BOM shall not contain
any optional items as an alternative for any line entry item. However, bidder can offer
additional accessory items as options for performance improvement of main line antry
item of same make,

Each offer should be complete in all respect. Incomplete & non-compliant offers will be
rejected summarily, without making any references to bidder.

Bidder may have to demonstrate the features of equipment offered as and when asked
as part of technical evaluation of tender including statistical multiplexing In MPEG-
4/HEVC compression format for 32 SDTV/16 HDTV channels in full resolution per
transport stream. However, it will not bestow any right of acceptance of the bid.

In the process of technical evaluation, Doordarshan may ask for any clarification/ query
as required through e-mail/FAX/Post, which shall be treated as a part of tender and
invariably attended and replied by the bidder within the time stipulated therein,

Cross reference in respect of supporting documents, should be given with proper page
number and volume no. etc, If required Doordarshan may also ask for any other
supporting document to ascertain the claim of bidder and their OEM,

All software being offered, are to be licensed to Doordarshan on perpetual basis
without specifying any time limit or without specifying any end of life of the software.
Software upgrades within five years of installation l.e. warrantee period should be
supplied free of cost.

The bidders may visit the site for their assessment of existing facilities and requirement
before submission of the bid. Bidders desiring to visit the site must submit the request
to Doordarshan in one week advance with the details of the persons for facilitating the
visit.

4.6.10 Cost of any other work, consultancy and material required for completing the

installation & commissioning of the Input Baseband System, Compression and
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479568/2022/Sat. Design Section - DG DD

monitoring system including power supply system should be taken into account and
clearly mentioned while submitting the tender.

.6.11 The local office/authorized representative/dealer will be nedal point for resolving issues,
related to instaliation, commissioning and after sales service support. Details of OEM
office and its location are to be provided along with bid.

4.6.12 The offer should clearly specify the list of equipment hardware, interfaces, cables etc
and associated software provided with the Remote Computer System for interfacing it
with different components of the chain.

4.6.13 To avoid any delay due to inter-dependent activities like site readiness, providing power
supply  etc, The bidder should submit time frame for completing the activities up to the
commissioning of the set-up on a PERT chart starting from date of issue of Purchase
Order (P.O.)( i.e. DD/MM/YYYY)+ along with bid.

4.6.14 As an SITC contract, all supplied equipment are to be installed, tested and
commissioned at site mentioned above, by the Bidder. The cost of any other
Interconnecting material and labour required for laying of cables, Earthing etc. should
be included in the tender.

4.6.15 The successful bidder will be solely responsible for commissioning and operationalisation
of the Input and Baseband System, Compression System, Monitoring System and Power
Supply System to the satisfaction of Doordarshan.

4.6.16 System/equipment (motor controllers etc.) should be offered along with its
frame/housing and other accessories which are necessary to meet the
specifications/requirement and for the full exploitation of the equipment.

4.6.17 The routing of wiring betwean racks to be done from the Top of the racks.
4.6.18 The bidder should specify the hardware limitation if any,

4.6.19 The system must offer an intultive user interface as well as remote configuration of all
modules, simplifying system deployment and reducing operational routines,

4.6.20 A suggestive block schematic is provided in annexure =VI (17 sheets) to explain the full
scope of the work and give a general idea about the intended configuration, A complete
schematic of actually proposed implementation should be supplied along with the quote.
Physical topography may be different than the suggestive block diagram but it should
meet the project objectives.

4.6.21 The layout plan of equipment of Input and Base band system, Compression system and
Monitoring system, Power Supply System, racks, electrical diagram, PDP, SDB layout
and other drawings need to be submitted for approval of Doordarshan before execution
of SITC work at site.

4.6.22 The system offered should be complete in all respect.
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479568/2022/Sat. Design Section - DG DD
5. Technical Specification of Major Equipment

2.1 Specification for Input and Base band System

L band output signal of 6 nos. of new Receive Antenna & 14 nos. of existing receive PDA
will be connected to splitter and one output of splitter shall be connected to OFC trans
unit in the existing Porta cabin. After that, Optical output of trans unit will be will be
delivered to L band Recelve unit of OFC Link in new compression room and connected to
new L band Router. The second output of splitter will be connected to dual channel L
band amplifier and delivered to existing L band splitter through RF Cable in old
compression room. Thereafter, output of existing L band splitter shall also be connected
to new L band Router in new compression room and finally L band signal shall be
connected to all IRDs. The major equipment of input and base band system will consist
of:

(a) Dual Channel L band OFC Link

(b) Dual Channel L Band Amplifier

(€) 64x192 L Band Router

(d) IRD's for SD and HD channels

(e) 8 AES Audio Digital & SDI Video Embedder

(f) 4.5 mtr to 4.8 mtr C & Ku band Receive Only Antenna

5.1.1 Dual channel L Band Optical Fiber Link :-
A) General

() The L-Band fibre optic Transmitter and Receiver pair will be used for transporting RF
Satellite signals in the L Band over fibre from the panels located at porta cabin near
antenna to the L band router panel located in new Compression reom.

(i) The offered solution should be scalable and modular in design and architecture. The
offered system should have space for future expansion by adding additional optical
transmitter and/or receiver modules.

(iii) The system should have bullt-in 1:1 dual redundant & hot-swappable power supply units,

(iv) Trans & Receive unit shall be configurable locally through front-panel or remotely via
Web-Interface (Web-GUI, SNMP etc).

(v) The Optical Transmitter and Receiver Module should support RF Power monitoring.
(vi) The system may have minimum 12 slots per chassis and 19" rack-mount.
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479568/2022/Sat. Design Section - DG DD
B) Dual Channel L-Band to Optical Fiber Transmitter:~

(a) Features:-

() It shall accept dual RF input in L band on coaxial cable and provide corresponding
independent optical output for transmission.

(i) The units should provide DC pass through and 13/18V/OFF DC modes for LNB power
along with Active LNB current limit & short circuit protection.

(fii)It should have 22 kHz tone on/off for LNB local oscillator control.
(iv)It should have Manually adjustable or AGC gain modes to manage RF level.

(v) It should have comprehensive LED indicators on Transmitter module and/or LCD Display
panel on chassis for status information like Link RF drive strength, LNB voltage and DC
input voltage level etc.

(vi)It should have Protocol independent design - transports all modulation formats,

(b) Technical parameter of dual channel Optical Fiber Transmitter (L band to
optical fiber conversion):-

S. No. |Parameter Specification
1 |RF Input Connector BNC/FType, Female,
2 |No of RF Input Port Minimum one no. for each channel i
3 |RF Input Impedance 750
4  |Input Frequency Range 950 MHz to 2150 MHz
5 [RFInput Level -10 to -60 dBm
& |RF input power level +10dBm or better
(Damage Level)
7 |Input return loss 10 dB or better
8 |Link Gain Range 20 dB Min in 1 dB step
9  |Switchable LNB-supply 13V, 18V, OFF (Selectable) DC, 22kHz tone,
400mA max
10 |Protection Short Circuit, Current Limited D
11 |Optical output connector SC/LC APC, Female N
12 |No of OFC output port minimum 1 No. for each channel
13 |Fibre Type Single Made
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14 |Operating wavelength 1310nm +10nm

15 |Optical output power +2dBm or better

16 |Compliance laser Safety Class-1 laser product, compliance with IEC
60825-1 or better

17 |Compliance EMI/RFI Comply with FCC part 15,Class A EU EMC
directive

C) Dual Channel Optical to L Band Receiver:-

(a)

Features:-

(1) It shall accept dual optical input and provide corresponding independent L band output
far transmission.

(if) The fibre optic receivers should accepts a single fiber optic input on an SC/LC/APC
connector and provide L band output signal, They should accept the fibre optic input from
a compliant transmitter and provide the undistorted L band output signal.

(iii) It should be Protocol transparent recelver who can receive all video, audio and data
modulation formats.

(iv) It should have built-in gain for optimal signal level tuning and supports manual, and
automatic (AGC) gain control modes to provide L band output independent of optical loss.

(v) It should have comprehensive LED indicators on Receiver module and for LCD display
panel on chassis for status information.

(b)

S_Specification for Expansion of DTH by Upgradation of Existing Compression System_24032022
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479568/2022/Sat. Design Section - DG DD

8 |RF output connector BNC/ F-Type, Female, 75 Ohms

9 |RF output Frequency range 950 MHz to 2150 MHz

10 |RF output Better than -30dBm

11 |Output return loss 12 dB

12 |Frequency response OFC Link +1.5dB max at -30dBm RF output

13 |Link Gain range 20 dB (in 1 dB step)

14 |Compliance EMI/RFI Comply with FCC part 15,Class A EU
EMC directive

5.1.2 Dual Channel L Band Line Amplifier

A

General

- The L-Band Line amplifier will be used for transporting RF Satellite signals in the L Band

from porta cabin to the L band router panel located in old Compression room; and old
Compression room to new Compression room.

» The offered solution should be scalable and modular in design and architecture. The

offered system should have space for future expansion by adding additional modules.

. The system should have built-in 1:1 dual redundant & hot-swappable power supply units,
+ L band Line Amplifier shall be configurable locally through front-panel or remotely via

Web-Interface (Web-GUI, SNMP etc).

» It should have comprehensive LED indicators on amplifier module and/or LCD display

panel on chassis for status information like Link RF drive strength, LNB voltage and DC
input voltage level etc.

- L band line Amplifier should support RF Power monitoring.
. The system may have minimum 4 slots per chassis and 19" rack-mount.

Technical Specification

5. No. Parameter Specification
1 |RF Input Connector BNC/F-Type, Female,
2 |No of RF Input Port Minimum one no. for each channel
3 |RF Input Impedance 750
4 |Input Frequency Range 950 MHz to 2150 MHz
5 |RF Input Power Level Range -10 to -60 dBm
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6 |RF input power level (Max) +10dBm max. (damage level)

7 |Input Return Loss 12 dB min '

8 |Output frequency response +1.5dB max at 0dBm RF Output 5

9 |Output Gain Control MGC and AGC selectable

10 |Gain Range 25 dB Min in 1 dB step

11 |Switchable LNB-supply 13V, 18V, OFF (Selectable) DC, 22kHz
tone, 400mA max

12 |Protection Short Circuit, Current Limited l

5.1.3 L-Band Router (64 x 192) with control panel
A. General

(i) L band signal shall be recelved through RF cable from OFC Receive unit and
existing L band Router/splitter, The output of L band router shall be connected to
IRDs.

(ii) Router should have Full fan out (splitting) facility such that it can be configured
to route any of the input (64 input) carrying L band signal to any or all of the
output (192 no. outputs).

(i) 1t should have hot swappable dual redundant Power supply unit.
(Iv) It should have hot swappable frame controller card or CPU Card.

(v) It should have Cross point Matrix module or Mid Matrix Card or Central Switch
Board.

(vi) 1t should have hot swappable Input cards and hot swappable Output cards.

(vil) The unit shall be able to provide DC power to LNBCs either through inbullt power
supply or external power supply unit of the same make as of router,

(vill) The matrix should be scalable to future expansion upto (64 x 256) as and when
required.

(Ix) The control of the L-band router (LBR) should be through OEM (Router) supplied
NMS apart from the manual control & configuration through external control
panel or control panel on router or front panel touch screen panel.

B. Technical Specification

Sl. | Parameter Specification
1 | Operating frequency 950 to 2150 MHz
2 | Isolation
a | Input to input 60dB (min.)
b | Output to output 60 dB (min.)
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¢ | Input to output 50 dB (min.)
3 | Return loss
a | Input return loss 10 ¢B (min.)
b | Output return loss 10 dB (min.)
4 | Input/output RF Connector Type "F/BNC"
5 | Impedance 75 ohm
| & | Remote control RS 232 or R5422/485 or RJ45 or other
5.1.4 Specification for Integrated Receiver Decoder (IRD)
A. General
(I}  The professional IRDs should receive the L band input and give digital (SD-SDI,

(i)
(i}

(v)

(vl)
(vii)
(viii)
(ix)
()
(xi)

(i)

SD-SDI with Embedded Audio, AES/EBU, HD-SDI, HD-SDI with Embedded
Audio), ASI outputs and MPEG-2 TS over IP output with multiple services
filtering facility and bulk decryption.

One SD-SDI down converted output of HD-SDI should be available.
IRD should be able to carry out multiple services filtering on IP output port.

IRD should have a front control panel display to enter or edit all the parameters
for perfect reception of the signals.

There shall be a provision for observing BER & signal level or C/N & C/N margin
or Eb/No & Link Margin for DVB-S mode of operation and PER & signal level or

C/N & C/N margin or Es/No & Link Margin for DVB-S2 mode of operation on the
front display panel.

IRD should be able to bulk descramble BISS mode 1 and BISS-E signals.

There should be at least one vacant slot (CI siot) for conditional Access System
(ICAS) for descrambling all MPEG-2, H.264/MPEG 4 & H.265/HEVC and DVB-S &
DVB S2 services,

There should be direct decompression of ASI to SDI i.e. not through analog to
Digital conversion,

IRD should be able to store at least 10 presets channels configuration in
memaory,

It should be possible to configure and monitor the IRD through NMS of
compression system.

IRD should be able to generate and save log for alarms and warning through
NMS of compression system.

IRD should have facility to decode opportunistic data and pass ancillary data

like closed captioning, EIA 608/708, DVB-Teletext, DVB- subtitle, DPI SCTE-35
elc.
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B. RF Parameter Specifications

Sl. | Parameters Specification
No.
1 | Input Frequency Range | 950 - 2150 MHz
2 | No. of Inputs 2 {min.)
3 | Tuning Step Size 125 kHz, Max.
4 | Satellite Frequency Band | C- Band & Ku-Band, Selectable ]
5 | Input Impedance 75 Dhms
6 | Input Connector F-Type female
7 | Input Power Range -30 to -60 dBm per carrier
B8 | Image Rejection >30dB
9 | Input Return Loss 9 dB Min.
10 | Noise Figure 15 dB Max.
11 | AFC Tuning Range + 5 MHz
12 | De-Modulation Method DVB-S QPSK,
DVB-52 QPSK and 8PSK
13 | Variable Symbol Rates 1.0 to 40 M Symbol /sec for ( DVB-S)
1.0 to 40 M Symbol /sec for (DVB-52)
14 | Convolution Inner FEC R=1/2, 2/3, 3/4, 5/6,7/8 (DVB-S, QPSK),
selectable R=1/2, 3/5, 2/3, 3/4, 4/5,5/6, 8/9, 9/10 (For
DVB-52, QPSK)
R= 3/5, 2/3, 3/4, 5/6,8/9,9/10
( DVB-S2 , 8PSK)
15 | IF Filter Bandwidth Automatic Selection (dependent on Symbal Rate).

C. ASI Input and ASI Output Transport Stream specification

Si. | Parameters Specification

No.

A | ASI Input

1 | Format MPEG-2 TS over ASI on BNC

2 | Quantity for AST Input Minimum one no. on BNC
B | ASI Output
1 | Format MPEG-2 TS over ASI on BNC
2 | Quantity for ASI Output Minimum one no. on BNC
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D. Audio and Video Decompression Parameters

= Sl
No.

Parameters

Specification

1

Video Resclution (all resolutions
shall be capable of , P& B
frame decoding, other standard
solution should be selectable)

i) For SDTV
720 X 576
544 X 576
480 X 576
ii) For HDTV
1920%1080
1440x1080

Video Decompression Type

i) SD MPEG-2, MP@ML, 4:2:0

i) SD MPEG-2, 422@ML, 4:2:2

iif) SD MPEG-4, MP@ L3, 4:2:0

iv) SD MPEG-4, Hi422@ L3, 4:2:2

V) HD H.264 MP@ Level 4.0 4:2:0
vi) HD H.264 Hi422 @ Level 4.0, 4:2:2
vii) HD H.265/HEVC Main 10 4:2:0

Television Standard

PAL-B (EN50083-9)

Audio Decompression Type

i) MPEG-1 Laver-II audio

I)HE AAC( MPEG 4) v1 & v2 5.1 Audio
lii)Dolby Digital (AC-3) 5.1 Audio

iv) Dolby Digital plus 5.1 Audio (E-AC-3)
(Pass through)

v) Linear PCM (Pass Through)

vi) Daolby E (Pass-through)

E. Digital Video output Specifications (SD-SDI & HD-SDI)

:I. Parameters Specification
0.
1 | SD-SDI and HD-SDI O/P Serial | SMPTE 259M-(10 bit) 270 Mbps
Interface SMPTE 292M-1485 Mbps
2 | SD-SDI with Embedded Audio | SMPTE 272M
3 | HD-SDI with Embedded Audio | SMPTE 299 M
4 | Video Output Format HD-SDI and SD-SDI
5 | Connector Type BNC (75 Ohms)
6 | Quantity Minimum 2 Nos. of digital output compliant
to ITU-R BT.656 Standard or latest
7 | Level 800mV p-p for SDI As per ITU-R BT.601
(part A) and ITU-R BT.709
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479568/2022/Sat. Design Section - DG DD
F. Digital Audio Output Specifications

Sl. No. | Parameters Specification
1 Qutput Format i) AES/EBU or AES3 Id
i) HE AAC( MPEG 4) v1 & v2 5.1 Audio
iii)Dolby Digital (AC-3) 5.1 Audio
iv) Dolby Digital Plus 5.1 Audio (E-AC-3) (Pass-
through)
v) Linear PCM (Pass Through)
vi) Dolby E (Pass-through)
p. Load Impedance | 75/110 Ohms
3 Connector Type BNC Female / XLR male Socket or with suitable XLR
adapter (i.e. no terminal block)
4 Number of Output | 4 Stereo Channels

G. LNB Power Supply & Control

| Sl. No. | Parameters Specification _
1 LNB Voltage + 13 V (Vertical) and 18 V (Horz) polarizations
switching or 19 V fixed.
2 Power Consumption 300 mA, (Max.)

3 Over Current and short Fold back current limiting.
circuit protection
4 LNB Power Supply & Receive Polarization Control by electrical
Control Command Via LNB-IF feeder (High & Low
band switching Pulse for Ku-Band operation).

H. IP Input (TS & Data) and IP Qutput (TS & Data) specification

Sl. No. | Parameters Specification

A IP Input

1 Format MPEG-2 TS over IP (MPTS & SPTS) on Ethernet

2 Quantity for IP | Minimum two. nos. RJ 45 if Uni-directional ports )
Input OR

Minimum one no. RJ 45 if Bi-directional port

B IP Qutput

1 Format MPEG-2 TS over IP on Ethernet with multiple services
filtering facility and decryption including opportunistic
data.
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2 Quantity for IP | Minimum two nos. RJ 45 if Uni-directional ports
Output OR
Minimum one no RJ 45 if Bi-directional port

L. Size
Sl | Parameters Specification
"f - Mount 18" Rack Mount
5.1.5 Specifications for 8 AES Digital Audio & SDI Video Muiltiplexer
Uni d dio Servi
A. General

1) The offered product should auto detect the defined standard of video input signal.
2) It should be able to provide programmable audio delay for lip sync Issues.

3) The offered Embedder should have excellent performance features like "high Input
impedance”, "flat frequency response®, "very low total harmonic distortion" and
“extremely high signal to noise ratio (S/N)".

4) It should be able to remove all available audio before embedding or allow
overwriting with channel shuffiing.

5) It should be able to embed AES on output without video source or genlock i.e. on
Internal Colour bar,

6) It should be able to provide high quality cable equalization to the input signal up to
the length of minimum 100 m @1.5 Gb/s & 300m @270 Mb/s cable

7) Monitoring software should allow configuration and status of the card.
8) Visual indicators should also give its status about power supply, input etc.

9) 19" rack Frame with Frame controller for remote configuration & monitoring; and
auto switchable dual redundant power supply unit. Two Audio embedder card shall
be fitted in each Frame and also expandable to accommodate upto four Audio
embedder card in future.
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B. Technical Specifications

(a) Input;

I. | Digital Audio Inputs : | AES3

il. | No. of Audio Input 8

iii. | Connector type DIN/BNC/XLR with suitable adapter

iv. | Impedance 110 Ohm balanced

v. | Serial digital video Input : 1 1 no. HD/SD-SDI & Internal colour bar |
vi. | Ne. of Qutputs ©|2 or more HD/SD-SDI signal with

Embedded audio
| vii. | Serial input & output return loss |: [ > 10 dB up to 3 GHz

5.1.6 45 m to 4.8m Manually Operated motorized C & Ku-band
Receive Antenna

Feature

A.

5 Specifica

(1
(i)
(iii)

(W)
(v)
(vi)
(vil)
(viii)
(i)

(x)
(i)

This antenna would be used to receive satellite down link signals in C & Ku-
band. Antenna reflector should be made of lightweight material.

Azimuth, Elevation offset angles (Calibrated and absolute) shall be available for
the operator at the base of the antenna,

There shall be manually operated motorized facility for independent movement
of antenna in Elevation & Azimuth direction and also for fine correction of
polarization.

Repeat accuracy of the performance should be ensured by the
manufacturer.

All the petals and struts are to be marked by stamping for proper placing during
reassembling.

No major field alignment is required at the site for getting the specified
performance.

Descriptive details of the antenna installation should be provided, along with
antenna foundation details, including bar bending schedule, bill of materials and
procedure to be followed in the installation.

All iron parts should be hot galvanized (Minimum 100 microns),
Bidder will have to supply, install, test and commissioning the PDA.
Bidder shall provide PDA foundation on ground,

Detailed diagram showing the Antenna foundation & installation and connection
of accessories must be given along with the offer for approval, As an SITC
contract, material, labour for earthing, earth pits, Lightening arrester for
antenna etc. should be included,
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B. Technical Specification

Sl. | Parameter Specification
No.
1 | Antenna Type Parabolic Prime focus
2 | Reflector Type Single piece solid or Segmented solid
3 | Reflector Material Aluminum Stretched formed or Precision formed
or
GFRP with UV protection SMC coating
4 |Size 4.5 m to 4.8m
5 | Mount Mount of Elevation and Azimuth
6 | Frequency of operation | 3.7 GHz to 4.2 GHz
(Receive C-Band)
7 | Frequency of operation. | 10.7 GHz to 12.75 GHz
(Receive Ku-Band)
8 | Gain (Receive C-band) 42.2 dBi (min) at midband
9 | Gain (Receive Ku-band) | 51.0 dBi (min) at midband B
10 | Feed 2 Port (H & V) C-band & 2 Port (H & V) Ku- Band
receiving both linear orthogonal polarized signals
11 | Polarization type Linear orthogonal
12 | Drive System Manually operated Motorized
13 | Steer ability Manually operated Motorized
a) Azimuth Steer ability of Motorized Antenna control
system, Azimuth should be 110 degrees
continuous
b) Elevation Steer ability, Elevation 5 deg to 85 deg
c) Polarization + 90 deg (min). |
14 | Cross Pole Isolation 30 dB (min)
15 [ VSWR (receive) <15:1 B
16 | Wind Speed
a)Operational Upto 70 KMPH
b)Survival upto190 KMPH
17 | Waveguide Flanges CPR 229G
(Receive C band)
18 | Waveguide Flanges WR 75 -
(Receive Ku band)
19 | Feed Impedance Matching with LNBC
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C. Manually operated Motorised Antenna Controller

(M

(if)

Manually operated Motorised antenna controller unit shall have control
facility for all the three axis (AZ/EL/POL) for orlentation of Receive Antenna.

Manually operated Motorised Antenna Controller unit shall be outdoor type
and to be installed near Receive Antenna.

D. Specification for LNBC (Digital PLL C band)

Sl. | Parameter Specification
No.
1 | Input frequency range 3.7 GHz to 4.2 GHz
2 | Local Oscillator frequency 5.150 GHz
3 L.O. Stability + 10 PPM
4 | L.O. Phase noise | 70 dBc/Hz @ 1kHz (min)
B0 dBc/Hz @ 10kHz (min)
90 dBc/Hz @ 100kHz (min) ]
3 | Output frequency 950 MHz to 1450 MHz
6 | Conversion gain 55 dB (min.)
7 | Gain response Better than + 1 dB/40 MHz
8 | Output level at 1dB compression G dBm (min.)
point
9 | Qutput Connector F connector
10 | Input VSWR/Output VSWR Better than 2.5:1
11 | Noise Temperature Betier than 30deg K
12 | Power supply requirement Shiould work between + 15V to +24V
With current consumption of about
350mA (max.)
13 | Input flange CPR 229 N
E. Specification for LNB ( Ku Band)
| Sl [ Parameter Specification
No.
1 | RF frequency range 10.7 = 11.7 GHz (low)
11.7- 12.75 GHz(high)
2 | IF Range 950~ 1950 MHz (low)
1100-2150 MHz (high)
3 | Noise Figure better than 1.0 dB
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4 | LO frequency 9.75 GHz (low)
10.60 GHz(high)

5 | LO stability better than + 2 MHz

6 | LO phase noise -50 dBc @1 KHz
-75 dBc @ 10 KHz
-85 dBc @ 100 KHz

7 | Current Consumption <150 mA

8 | Band selection By Voltage

9 | Output Connector F -~Type Female

10 | Gain 48 dB min
11 | Supply Voltage to energies | Anyone voltage between 11.5 V to 14.0 V (Low)
LNB and band Selection Anyone Voltage between 16.0Vio 190 V

(High)

5.1.7 Specification for the Low loss cable

Low loss cable of 100 meter length with each antenna is to be supplied for connecting
LNBC to Trans unit of Fiber link installed in Porta cabin. The cable should have 75 ohm
impedance and Attenuation (dB / 100 meter) at different frequencies as below —

Sl. No. Operating Frequency Maximum Attenuation of Cable upto
(in MHz) (dB/100meters)

1 100 4.5

2 200 6.5

3 500 10.5
4 1000 15.0
5 1400 17.6
6 1800 20.0
7 2150 22.0
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5.2 Digital Compression System

)

The baseband and MPEG 2 TS over IP signals to the Input of the Encoders are to
be brought from IRDs installed in Input rack via SDI Router & [P Data Switch. All
the compression equipment should preferably be from one OEM/company or
approved by OEM of compression system, for ease of operation, networking and
full automation. The system management should be through NMS. The
compression system shall comprise basically a minimum of the following
equipment:

a) 64x64 SD/HD-SDI Routing Switcher

b) Chassis consisting of multiple MPEG-2 & MPEG-4 SDTV and MPEG-4 & HEVC
HDTV Video Encoder

c) IP Encapsulator cum Multiplexer for Statistical Multiplexing with DVB-CSA (V-1
& V-2) supported DVB-CAS(IiCAS) simulcrypt encryption

d) IP Data Switch

e) Compression Control system Computer (Hardware and Software) i.e. Network
Management System (NMS)

f) 8 x B or better matrix of SDI/ASI Router
g) EPG and PSI/SI Generator/Server

h) GPS enabled NTP Time Server

i) IP Router

The compression system should have facility to insert Logo for each channel either

in encoder or in multiplexer. Alternatively, separate logo inserter unit can also be
offered.

Iif) All the Compression equipment like SDI Router, Encoders and IP Encapsulator cum

Multiplexer, IP Switches, IP Router, ASI Router, EPG and PSI/SI Generator, NTP
Server etc shall be compatible with IP based interface.

iv) All the Electronic equipment should have necessary control interfaces through RS

232 [ RS 422/ RS 485/ RJ45 etc so that they can be interfaced with a Control
Computer for remote monitoring and control with suitable GUI. The associated
software for logging, archiving, monitoring and controlling along with the
accessories should also be made available.
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5.2.1 Specification for 64 x 64 SD/HD-SDI Routing Switcher

A. General:

The routing Switcher should be very reliable and able to be used for selection of any
one of the &4 HD-SDI input signals to 64 HD-SDI different destinations. All 64 x 64
input and destinations shall also be SD-SDI. The equipment so offered should be for
professional set-up applications. The Router has to be quoted with X-Y and Single
Bus Remote Control Panels.

B. Essential features:
(i)

(i)

(iif)

()

(v)

(vi)

(vil)

(viii)

The routing switcher electronics should be capable of being mounted in a
standard 19" rack frame.

The rack frame should be modular to house input, output, control and power
supply modules.

The switcher shall handle HD-SDI & HD-SDI with embedded audio, SD-SDI &
SD-SDI with embedded audio and ASI signal for routing from input to output
destinations of their respective port. The switching should take place during the
vertical interval period.

The switcher should have storage facilities for control information, so that in
case of power supply fallure, the status of the switcher output should remain
unchanged when the power supply is restored.

The switcher should have redundant cross point card/module and redundant
controller/ logic cards to achieve complete (1+1) redundancy.,

The switcher should have auto-switchable redundant dual power supplies.

A certificate from Compression OEM regarding compatibility with compression
NMS Is required to be submitted for offered router along with the bid.

Any of the 64 HD-SDI and SD-SDI input shall be capable of being switched to
any or all of 64 outputs port.

C. Technical Specification:

[

Sl. | Parameter Specification
No.
1. | Matrix size 64 x 64 for HD-SDI and SD-SDI port
2. | Input HD-SDI with embedded audio { including Dalby AC-3
5.1 audio & Dolby E, SD-SDI with embedded audio,
and ASI ( BNC/HD BNC: 75 ohms)
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3. | Equalization for

Automatic: 150 Meters at 270 Mbps.

SD-SDI signal
4. | Equalization  for | Automatic: 80 Meters at 1.485 Gbps.
HD-SDI signal
5, | Output One or more HD-SDI SDI  with embedded audio

(including Dolby AC-3 5.1 audio & Dolby E) and SD-
SDI with embedded audio for each of 64 HD & SD
SDI destinations; BNC/HD BNC; 75Q, 800 mV £10%.

6. | Return Loss

=10 dB on data rate upto 1485 Mb/s throughout the
switching chain.

3.2,2 Specification for SDTV Encoder in MPEG-2 & H.264/MPEG-4-AVC

Compression and HDTV Encoder

H.265/HEVC Compression Configuration

A. Configuration of Encoding System:

in H.264/MPEG-4-AVC &

(i) Bidder shall supply, install, test and commission (SITC) 4 sets of compression
system having H.264/MPEG-4 and H.265/HEVC compliant Encoders in (X+2)
chassls configuration where “X” is no. of chassis comprising of atleast 16 HDTV
Encoders with SDI input per stream. “X” no. of these encoder chassis shall also be
capable to take atleast 40 SDTV signal with SDI input and compress them to
MPEG-2 and H.264/MPEG-4 compression format without any limitation or requiring
upgradation /downgrading by way of hardware and software. Each encoder chassis
shall have 4 to 10 BNC/HD BNC/Micro BNC/DIN/Minl DIN Female ports enabled for

feeding SD/HD SDI input signal. Each encoder chassis should have same hardware
and software licenses.

For example, if bidder offers encoder chassis with 10 BNC/ HD BNC/Micro BNC/DIN/Mini

DIN Female port, the probable combination/configuration of channels to be compressed in
each chassis are tabulated below:

No. of BNC/ HD | No. of SDTV Channel to | No. of HDTV Channel to | Total No of TV
BNC/Micro be compressed in be compressed in channels to be
BNC/DIN/Mini | MPEG-2 & H.264/MPEG- H.264/MPEG-4 & compressad in
DIN Female 4 (at a time anyone H.265/HEVC (at a time Each chassis
Ports enabled standard) with SDI anyone standard) with
per chassis Input SDI Input
10 10 0 10
10 9 1 10
10 8 P 10
10 6 4 10
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(iiy Al the above encoder chassis of compresslon system shall also be capable to
take MPEG-2 TS over IP input with decoding of MPEG-2, H.264/MPEG-4-AVC and
H.265/HEVC Main 10 compressed contents to base band signal format. All
encoder chassis with MPEG-2 TS over IP input shall be capable to encode
minimum 4 HDTV channel in H.264/MPEG-4-AVC & H.265/HEVC Main 10 (at a
time anyone standard) and minimum 16 SDTV channel In MPEG-2 &
H.264/MPEG-4 (at a time anyone standard) without any limitation or requiring
upgradation/downgrading by way of hardware and software licenses.

The probable combination/configuration of channels to be compressed by enabling
various filters (Noise Filters, Pre-processing, etc) are tabulated below:

Groups/Combinations | No. of SDTV Channels | No. of HDTV Channels | Total No of TV
(at a ime anyone) | to be compressed in | to be compressed in | channels to be
MPEG-2 & H.264/MPEG-4 & compressed in
H.264/MPEG-4 (ata | H.265/HEVC (at a time | each chassis
time anyone standard | anyone standard with
with MPEG-2 TS over | MPEG-2 TS over IP

1P Input) Input)
1 16 0 16
2 13 1 14
3 9 2 11
4 b 3 9
5 4 4 8

B. Features of Encoder

(1) There should be dual redundant SMPS power supply units per Chassis. In case
of Single power supply unit in encoder chassis, bidders can offer additional
chassis which shall be populated with same no. of encoders with single power

supply unit for the completeness of the offer as an alternative to inbuilt
redundant power supply unit.

(i) It should also have the preprocessing facility for the efficient encoding process
viz; adaptive noise reduction.

(iif) It should have multi-pass encoding.
(iv) It should have interface for Remote Control.
(v) Itshould generate PSI.

(vi) On loss of Video input, it should have option to auto switch to pre-recorded
Image (JPEG/PNG, GIF format) and in case of "No video Input”, it should be
configurable to 'No video output”.

%
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(vil) The encoder shall be MPEG-2, MPEG-4 and HEVC standard compliant without

any limitation or upgradation by way of hardware or software licenses.

(viii) There should be provision for 4 stereo audio with MPEG-1 Layer-IT & HE AAC v1

(ix)

(x)

(xi)

& v2 5.1 audio encoding in each SDTV encoder.

There should be provision for 4 stereo audic with Dolby Digital (AC-3) 5.1
decoding & encoding, Dolby Digital plus 5.1 decoding & encoding, MPEG-1
Layer-I1 & HE AAC v1 & v2 5.1 audio encoding in each HDTV encoder which
may enable to encode the audio in Dolby Digital (AC-3) 5.1 and Dolby Digital
Plus 5.1 audio with down-mix of one MPEG-1 Layer-II at any given point of time.

There should be audio loudness control in each channel for maintaining uniform
audio level in spite of changes from different input feeds and programs meeting
the ITU-BS-1770-2/1TU-BS-1770-3 standard for loudness control.

The Encoder shall be closed captioning compliant with EIA 608/708, DVB-
subtitling and digital program insertion compliant with SCTE 35 insertion via
SCTEL04 triggers without any limitation or upgradation by way of hardware or
software licenses,

(xil) The encoded output of chassis should be MPEG-2 TS over IP on R145 connector.
(xill) Encoder hardware/Server shall decode RTMP, HLS, SRT & ZIXI IP Input stream

of TV and Radio Services in various format as mentioned below under clause “F”
and these services shall be re-encoded; and encapsulated in the output of
transport stream by IP Encapsulator cum Multiplexer. In addition to above,
Encoder hardware/Server shall also be capable for encoding/streaming of TV &
Radio services in RTMP, DASH, HLS format, so that it may be enabled by
additional licenses in future, if required.

(xiv) There should be provision for intemnal de-embedding of 8 AES audio channel

from SDI input and thereafter these de-embedded 8 AES audio channel shall be
encoded and configured to 8 Radio channel in each encoder chassis.

C. Serial Digital Interface (SDI) Input Specifications

Sl. No. | Parameter Specification

1 Video Inputs SD-SDI & HD-SDI with embedded audio

2 Serial Interface 1) SMPTE 292M, 1485 Mby/s (10 bit) with
embedded audio
if) SMPTE 259M, 270 Mb/s (10 bit) with
embedded audio

3 Format ITU(R)-BT. 601 & ITU-R BT.709

4 Connector BNC/HD BNC/Micro BNC/DIN/Mini DIN Female,
75 ohm

5 Physical SDI Port i) Minimurn 4 Port

enabled i) Maximum 10 Port
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6

Input Level

7

800 mV p-p nominal £10%, SDI input

Return Loss

=15 dB from 5 MHz to 1.5 GHz /OR
=10 dB on data rate upto 1485 Mbps

D. Embedded Serial Digital Audio Input Specifications

E. IP Transport Stream Input Specifications

Sl. No. | Parameter Specification
1 Serial interface a) SMPTE 272M
b) SMPTE 299M
p Format AES/EBU, 4 stereo channels
3 ConirieE Err;lrngD BNC/Micro BNC/DIN/Mini DIN Female,75

Sl. No. | Parameter Specification
1 Type Gigabit Ethernet
2 MPEG Format MPEG 2 TS aver IP (SPTS & MPTS)
3 Decoding of Video from i) MPEG-2
TS i) H.264/MPEG-4-AVC
i)  H.265/HEVC Main 10
4 | Decoding of Audio i)  MPEG-1 Layer-II
from TS 1) HE AAC V1 & V2 5.1 Audio
iii) Dolby Digital AC-3 5.1 Audio
iv)  Dolby Digital Plus 5.1 E-AC-3 Audio
5 No of Ports dedicated Minimum two nos. independent ports and
for IP Input source configurable in redundant mode
6 Port Speed 1000 Mbps or better per port
7 Ethernet Interface 1000 base T or better
8 Ethernet Connectors RJ 45

F. IP Streaming Input Specifications

1. RTMP IP Streaming Input Format of TV Service

i) HDTV Channel
. Type of
Video Audio
Input | Streaming | Profile - | Profil Video
Format Format Number shiin da::g ® | Resolution g;ﬂ':g Audio channels
1 H264 | High | 1920 x 1080 Lcﬂ‘:w o e
RTMP MPEG TS AALC- Steren, Mono for
PUSH | lLe. (TS) 2 ".264 | Migh | 1440x1080 | \ yivn | aactcvi and V2
3 H264 | Migh | wasoxr20 | AOE | Seereo, fhono for
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i) SDTV Channel
Type of
Input | Streaming | Profile D w'dﬁl::u Profile Video nﬂﬂl g
Format | Format | Number stindard Resolution Standard | Audio channels
: AAL- Steren, Mono for
E H264 | Hih | 720x576 | \oyyva, | mACLCVI and V2
RTMP MPEG TS . AAC- Sterea, Mono for
PUSH | ie.(TS) | 2 268 | Miah | S5 | \cvive | aacicyiandve
. AAC- Sterea, Mono for
3 H.264 High | 4BS76 | 1cvivz | Asclevl and V2
2. HLS IP Streaming Input Format of TV Service
1) HDTV Channel
Input | Streaming | Profile D delm g | Profile Video D:ﬂ?:?ﬂﬂ Typeof
format | Format | Number gl Resolution | o - —rq | Audio channels
H.264 & AAC- Steren, Mono for
1 F{E\JC High 1920 x 1080 | LCV1VZ, PACLC VL and V2
DD, DD+ | 5.1 for DD & DD+
AAC- Stereo, Mono for
e T:E{Ggf 2 2% | High |1440x1080 | LCVLV2, | AACLCVY and V2
A DD, DD+ | 5.1 for DD & DD+
H.264 & AAC- Stereo for
3 HE‘u’C High 1280%720 LCVLVZ, | AACLC, VI and V2
DD, DD+ | 5.1 for DD & DD+
i) SDTV Channel
Type of
Input |Streaming | Profiie | o Video o | profiie | Video D:cﬂ?ng
Format Format | Number standard Resolution Standard | Audio channels
H.264 & AAC- Stereo, Mono for
1 Ve High | 720x576 | LCV1V2, | AACLCVI and V2
DD, DD+ | 5.1 for DD & DD+
AAC- Steren, Mono for
F';'EH ’I'“:Ef{g 2 Hﬁ,:c& High | 544x576 | LCVIV2, | AACLCVI and V2
6 - bD, DD+ | 5.1 for DD & DD+
H.264 & AAC- Stereo, Mono for
3 HEUE High 4B0x575 LC WL V2, AACLE VL and V2
CDy, DD+ 5.1 for DD & DD+
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3. SRT IP Streaming Input Format of TV Service

55

i) HDTV Channel
of
Input | Streaming | Profile |  Video o | profiie | . Video D:c‘ﬂﬂﬁ,g Yrpe
format Format Number standard Resolution Standard | Audio channels
H3s4 8 MSE f;::_b Steren, Mono far
1 HE‘u’C High 1920 x 1080 LC:"u"i V2 AACLC VY and v2
oD, DD+ | 31 for DD & DD+
MPEG i rea, Mono for
(usener | 10 cs |2 | B bgn | 1ad0x 060 Ve | AscLeVL and v2
r ] i ]
2 DD, DD+ 5.1 for DD & DD+
H.264 & s i
3 g High 1280w 720 f BACIC VL and V2
HEVE HCVINVZ, | g ) for DD & DD+
s DD, DD+ |
i) SDTV Channel
- Type of
Input | Streaming | Profile | ::m o | profite |  Video D:c";';g
Format Format Number staridErd Resolution Standard Audio channels
H.264 & MII:E{:;:L Stereo, Mono for
1 HEve High | 720x576 | /o' | AACLCVIL and V2
] ¥
DD, DD+ 5.1 for DD & DO+
SRT MPEG-3 L- Steren, Mono for
(Listener ':’:_E{G%? 2 H:Eﬁ:c& High | 544 x576 Lﬁ#&z AACLCV1 and V2
& Caller) DD, DD+ 5.1 for DD & DD+
H.264 & MI?EAEL | Stereo, Mono for
2 HEVC High 4B80x576 LC,:‘:.FI V2 AACLC VL and V2
DD, DD+ 5.1 for DD & DD+
4. ZIXI IP Streaming Input Format of TV Service
i) HDTV Channel
Video Audio Type of
Input | Streamin | Profile Video
Decoding | Profile Decoding Audi
fo Form ber o
rmat | g at | Num stsndérd Resolution Stsndand =l
Steren,
71x1 —— MPEG-1 L-T1, Mano far
H.264 & AAC- AACLC V1
USH :
JI;JLL & . (TS) 1 HEVC High 1920 = 1080 LENLNZ, and V2
DD, DD+ | 51forDD&
LI+
Page 38
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Steren,
MPEG-1 L-T1, Mone for
H.264 & AALC- AACLE VL
: HEVC High | 1430x1080 | ouyye: and \2
oD, DD SlforDD &
DD+
MPEG-1 L1, | e for
H.264 & ; BAC- .
3 HEVC High 1280720 LE VL V2 and V2
i 5.1 for DB &
0D, DD+ ’
i Dﬂ-.'_
i) SDTV Channel
of
Input | Streamin | Profile u:g:f'n o r— Video l}:cl::ddl?ng T:::h
Format | g Format | Number standard Resolution Standard channels
_ Stereo,
MPEG-1 L-IT, Maono for
H.264 & AAC- ARCLC M
i HEVC High | 720x576 | eviva | “andve
DD, DD+ | 5.1 for DD &
DD+
Steren,
211 MPEG-1 LI, | Mono for
MPEG T5 H.264 & » AAC- AACLC. V1
F”Ffl':l_& Le. (.TS) 2 HEVC High | S8X576 | cvivg, and V2
DD, DD+ | 5.1forDD&
DD+
Stereo,
MPEG-1 L-11, Meno far
H.264 & AAC- AACLC, VL
3 HEVC Aigh [ STS | peviye, | anawve
Db, DD+ SiforDD& |
DD+
5. Input Format of Radio Service received through IP Streaming
Profile Audio Decoding Type of Audio
Input Format Numibar Streaming Format Standard Shinriala
(1) AAC-LC,
RTMP PUSH 1 (I) MPEG TS le. (\T5) (i) HE-AAC VA, Stereo , Mono for
(i) Raw audio format{.aac) (iit) HE-AAC-V2, AACLE, V1l and V2
(1) AAC-LC,
HLS PUSH 1 (1) MPEG TS Le, (.TS) (1) HE-AAC V1, ::Emﬂ , Mono for
(ii) Raw audio format(.aac) | (iil) HE-AAC-VZ, CLE, V1and V2
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G. Video compression parameters

Sl. No. | Parameter Specification
1 Video Resolutions For SDTV
(PAL) 720 x 576,
544 x 576,
480 x 576,
For HDTV
1920 x 1080
1440 x 1080
2 i} SD MPEG-2, MP@ML
i) SD H.264/MPEG-4, MP@ L3
Profiles and Levels fii)HD H.264 Main Profile Level 4.0
V)HD H.264 High Profile Level 4.0
v) HD H.265/HEVC Main 10
3 i) 500 Kbps to 4 Mbit/s for 4:2:0 Profiles of
SDTV on MPEG-2 depending upon Resolution
: i) 3 to 20 Mbit/s for 4:2:0 Profiles of HDTV in
Vkieo Bit-rate MPEG-4 depending upon Resolution
i) 3 to 8 Mbit/s for 4:2:0 Profiles of HDTV in
HEVC depending upon Resolution
4 Temporal Processing | I, B, B, P frames structure to support low delay
mode.
3 5%‘:29 of Interlaced Adaptive field & frame Processing support
6 Spatial Redundancy | Discrete Cosine Transform (DCT) Reduction
7 Chrominance Format | 4:2:0
8 Aspect Ratio 4:3 and 16:9
9 Type of Encoding Variable bit rate

H. Audio Compression Paramétres

Sk. No. | Parameter Specification
1 Audio Encoding i) MPEG-1 layer 1T
Method ii) HE-AAC (MPEG-4) v1 & v2 5.1 Audio
jii) Dolby Digital 5.1AC-3 audio
iv) Dolby Digital Plus 5.1 E-AC-3 audio
2 Data rate i) 64-192 kbps (MPEG-1, layer IT)

i) 32-72 kbps (MPEG-4, HE AAC V1 encoding)
iii) 16-48 kbps (MPEG-4, HE AAC V2 encoding)
i) 224-640kbit/s (Dolby Digital 5.1 audio
encoding)

iv) 192-640kbit/s (Dolby Digital Plus 5.1 audio
encoding)

s_Specification for Expansion of DTH by Upgradation of Existing Compression System_24032022
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I. IP Transport Stream Output Specification

Sl No. | Parameter Specification
1 Type Gigabit Ethernet
2 MPEG Format MPEG 2 TS over IP
3 No of Ports dedicated for | Minimum two nos. independent ports and
IP Qutput configurable in redundant mode
4 Speed 1000 Mbps or better per port
5 Addressing Unicast and Multl cast (at a time only one).
6 Ethermnet Interface 1000 base T or better
7 Ethernet Connectors R] 45

J. Control and configuration of Encoder chassis

Sl. No. | Parameter Specification
1 Control port Min. 1 no. 10/100/1000 Base-T Ethernet
port for NMS
2 Connector Type R] 45

K. Hardware of Server in case of software compression solution

a) General Feature:

I, CPU/Chipset of server should have facility to enable an environment where
applications can run within their own space, protected from all other software
on the system.

ii. CPU/Chipset of server should have security feature that can reduce exposure
to viruses and malicious-code attacks and prevent harmful software from
executing and propagating on the server or network.

lil. CPU/Chipset of server should have facility of Secure Key consisting of a digital
random number generator that creates truly random numbers to strengthen
encryption algorithms.

iv. CPU/Chipset of server should have Thermal Monitoring facility to protect the
processor package and the system from thermal failure.

v. The offered processor of server should be scalable, high quality, robust with
efficient performance.

vi. Each server of software compression solution should be designed with 85
percent (Max.) CPU loading.

vil. CPU of server shall be similar to Intel Xeon Gold series or better and launch
date of CPU of server should not be prior to year 2020.

viil. Facility to store the last configuration In the network hardware so that in case
of fallure of the Compression System Control Computer, the system remains
running and continues to Statistically multiplex two or more programme as
per the last good configuration.
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b) Hardware Feature:
Sl. | Parameter Specification
No.
A |Performance of Central Processing Unit
1 | No. of Core 18 (Min.) per CPU

2 | No. of Thread 36 ( Min.) per CPU

3 | Processor Base Frequency | 2.10 GHz or better

4 | No, of CPU Two or more

B | Memory Specification

5 | RAM DDR4, 64 GB or more

6 | Storage Memory SSD, 240 GB (Min.) in Raid 1 Configuration

C | Operating System

7 | Operating system Linux

D | Ethernet Network .

i | No. of Poris (Duplex) in i) Two nos. of 1 Gigabit port for Input or more

sarver ii)Two nos, of 1 Gigabit port for Quiput or more

jii) Two nos. of 1 Gigabit port for Management
& Control
iv)Two nos. of 1 Gigabit port for Ancillary
services

E | PCI slot

i | PCI slot 2 nos, or more

F | Operating Environment

8 | Operating Temperature 10 to +35 °C

9 | Humidity 10% to 90% non-condensing

5.2.3 Specification for IP Data Switch
A. Features

(i) Multicast IP routing, and access control list of connected hardware

(ii) Redundant swappable Power System for protection against power supply failures,

(iil) 1EEE 802.1/w Rapid reconfiguration of Spanning Tree, and IEEE802.1s Multiple
VLAN instances of spanning Tree.

(iv) IEEE 802.1x support for dynamic, port-based security, providing user

authentication.

(v) Real-time network fault analysis with easy-to-deploy device specific best-practice

templates.

(v) The required hardware and software including their licenses shall be provided for
Multicast IP Routing, VLAN configuration and GUI of the switch for configuration
and Monitoring of IP ports through Compression NMS.

S_Specificatio
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(vii) The required Hardware & associated accessories (Cable with Connector) and

software including their licenses shall be provided for stacking of the all IP

Switches,

B. Specification

Sl. | Parameter Specification
No.
A | Performance
| Forwarding rate 72 Mpps (100 MBps) or better

Memory: |
DRAM 4 GB (Min)
FLASH ) 2 GB (Min)
Maximurn 10/100/1000 48 (Min)
Ethernet ports (Selectable) o
Switching capacity 176 Gbps(Min)

Throughput 72 Mpps(Mega packets per second) or
better
in software

Uplink optics type 4 SFP (Min 10 GB per SFP port) with
device

CPU 800 MHz (Min)

Shared buffer 12 MB (Min)

Height of IP Switch 1RU

1
2

i
i
3
4
5
6 | IPv6 support
7
8
9
10
B

Indicators

11 | Per-port status LEDs

link integrity, disabled, activity, 5peed,'

and full-duplex indications

12 | Systern-status LEDs:

Fan, power and system Indicator

5.2.4 Specification for IP Router

A. General Features

(1) TP Router shall support broadband and leased line access for delivering any
services i.e. Audio, Video, data etc) to encoding System

(i) 1P Router shall have dual redundant hot swappable Power System for protection
against power supply failures,

(iil) 1P Router shall be scalable by providing additional hardware and software in
future,

(iv) IP Router shall have Network Address Translation (NAT) facility to mask the IP
Addresses & ports of the host to another IP address & ports.

(v) 1P Router shall support both Encryption and non-Encryption streaming.

S_Specification for Expansion of DTH by Upgradation of Existing Compression System_24032022 Page 43
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(vi) IP Router shall offer service flexibility and deliver Layer 2 VPN and Layer 3 VPN

and Multicast services,

= (vil) 1t shall have inbuilt firewall processor with port blocking facility to support IP

security to protect against vulnerabilities to subscriber traffic and network.

(viii) The required hardware and software including their licenses shall be provided on
perpetual basis for Multicast IP Routing, NAT, VLAN, Tunneling configuration and

GUI of the Router for configuration and Monitaring of all IP ports.

B. Technical Specification

Router

Sl. No. | Parameter | Specification

A Performance

1 CPU 4 core or better

2 Memory:

i DRAM 8 GB (Min)

ii FLASH 8 GB (Min)

3 Maximum 10/100/1000 24 (Min)
Ethernet ports (Selectable)

4 Network Address Minimum 1000 Devices.
Translation

5 Supporting Protocol of IP IPv4, IPvh, static routes, Routing

Information Protocol Versions 1 and 2,
Multicast Internet Group Management
Protocol Version 3 (IGMPv3), DHCP, HSRP,
IPv4-to-IPvé Multicast, MPLS, Layer 2 and
Layver 3 VPN, IP sec, Layer 2 Tunneling
Protocol Version 3 etc

6 Aggregate Throughput 1Gbps or better

7 Height of IP Router 1 RU

B Indicators

8 Per-port status LEDs link integrity, disabled, activity, speed, and
full-duplex indications

9 System-status LEDs: Fan, power and system Indicator

5.2.5 IP Encapsulator cum Multiplexer Specifications

A. Features:;

[) Each IP Encapsulator cum multiplexer shall be capable of multiplexing minimum of
64 SDTV services or 20 HDTV services or combination of both SD & HD service + 8
Radio channels (only in CBR) with DVB-CSA (V-1 & V-2)
simulcrypt encryption through IP and ASI in CBR and/or VBR mode inputs per
transport stream. It should have the facility for statistical Multiplexing, scrambling,

De-multiplexing and again multiplexing the relevant/required services.
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i) The Compression system ( Either IP Encapsulator cum multiplexer or Encoder)
should be able to create independent as well as combination of pool of services
mux in statistical & CBR for MPEG 2, H.264/MPEG 4 and H.265/HEVC Compressed
streams of SD & HDTV channels.

il Each IP Encapsulator shall have enabled minimum four Independent IP data port
(Bl-directional), one IP port for DVB-CSA (V-1 & V-2) supported DVB-CAS with
simulerypt encryption & four independent ASI input port and four independent ASI
output port, so that IP Encapsualtor shall be able to take input stream/signal
through IP as well as ASI port for multiplexing the channels and take out
multiplexed transport stream through IP on RJ 45 as well as ASI on BNC/HD
BNC/Micro BNC port.

iv) Each TP Encapsulator shall generate four Independent ASI output transport
stream with DVB-CSA (V-1 & V2) supported DVB-CAS simulcrypt Encryption(iCAS)
for transmission with option of generating ASI output transport stream without
DVB-CAS encrypted (free to air) for monitoring of this set up.

v) Each IP Encapsulator should be capable to multiplex both SDTV and HDTV signal
simultaneously ~ with DVB-CSA (V-1 & V-2) supported DVB-CAS simulcrypt
encrypted ASI output as well as without DVB-CAS encrypted (free to air)
independent ASI transpart output for monitoring,

vi) It should be possible to include any HD encoder part of any mux pool and
transport stream irrespective of its physical location at IP switch and Route any
service through any Input to any output.

vil) There should be a facility to add minimum four numbers of configurable ASI port
far implementation of DVB-CSA (V-1 & V2) compliant CAS system without any up-
gradation by way of hardware and software in future.

viii) IP Encapsulator should be capable to accept variable video bit rate Programme
Stream and Multiplex the multiple streams in a multiple Multiplexing Group i.e. *n x
services” and aliocate optimum bit rate to the services in the Transport Stream.

ix) The multiplexer shall be capable of transmission of broadcast data signals along
with video and audio.

x) IP Encapsulator should have DVB compliant for encapsulation of EPG data, DVB-
SI/PSI table, NIT table, EMM table, ECM table generated by EPG and DVB-SI/PSI
Generator/Server and CAS server in the output of transport streams.

xi) Each IP Encapsulator cum Multiplexer unit should have Hot swappable dual
redundant SMPS Power Supply.

—_——,—ms e — —————,  — e
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B. Technical Specification

Sl. | Parameter Specification
No.
a) |IP data Port Specifications
1 | Type Gigabit Ethernet 802.3z
2 | No. of data Ports Minimum four independent ports (Bi-
directional) with licenses (2 ports for Input & 2
ports for output configurable)
3 1/O Speed Min 900 Mbps per port
4 [P Encapsulation MPEG -2 TS over IP
5 MPEG Format 188 BperTS
6 | Addressing Unicast and Multi cast
(at a time only one).
7 | Ethernet Interface 1000 base T
8 | Ethernet data i) Min. 7 Nos. 1 Gigabit RJ 45 port (Bi-
Connector directional) for Input data, Output data and
Ancillary data.
i) Min. 4 Nos. 10 Gigabit SFP Port
(Bi- directl-:nnal) with device.
9 | Ethernet Control and Min. 1 no RJ 45 for control and management
Management connector
_b) | DVB-ASI Transport Stream Input Specifications
1 Format MPEG-2 TS/ DVB-ASI
2 | Quantity Minimum 4 independent ports _,
3 | Connector BNC/HD BNC/Micro BNC; Female
c) | DVB-ASI Transport Stream Output Specifications
1 | Format MPEG-2 TS/ DVB-ASI
2 | Quantity (No. of o/p Port) |Minimum Four Independent ports configurable |
to DVB-CSA (V-1 & V-2) encryption for
transmission.
These ports shall also be enabled to simulerypt
minimum two DVB-CAS encryption and
configurable to free to air mode for monitoring.
3 | Transport Stream output 100 Mbps per Output Stream
4 | Connector BNC/HD BNC/Micro BNC; Female
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d) | DVB-CSA ( V-1 & V2) supported simulcrypt DVB-CAS Feature
1 IP Port for DVB-CSA V-1 & | Minimum one port (R1-45)
V-2 supported DVB-CAS
Control with required
licenses
2 No. of DVB-CAS to be Minimum two CAS
simulcrypt
3 | Name of CAS to be Indian Conditional Access System (iCAS)
deployed
4 | IP data port for OTA with | Through IP data port or ASI input port
required license
5 | Scrambling Feature with On all independent output port with each
reguired licenses service and ON-Off facility.
6 EMM processing bandwidth 4 Mbps or better
7 | ECM processing bandwidth 300 kbps or better

C. Statistical Multiplexing:

(i) There should be Statistical Multiplexing software to enable Doordarshan to

control the configurations of each channel encoder in order to optimize the bit
rate used to encode the video material.

(if) The statistical Multiplexing shall essentially have following feature:-

al

User selectable minimum & maximum bit rates per channel.

b. Provision for linear bit rate changeover on frame by frame basis as per specified bit

rate of each channel.

There shall be no break in service during change of bit rate of compression
equipment and also during transition to redundant IP Encapsulator cum
Multiplexer. There shall be no requirement of rebooting of the compression
equipment for effecting the change in configuration.

Real time bit rate management for continuous allocation of bandwidth between the
encoders using only native hardware and software of encoders and multiplexer i.e.
without the use of any additional / external computer hardware or software.

Stat Mux facility should support among all SDOTV & HDTV channel with DVB-CSA

(V-1 & V-2) supported simulcrypt DVB-CAS encryption (iCAS).

f. Fast response to the variations as per the complicacy of the source material.

Enabling of statistical Multiplexing shall not need any change in the hardware or
software of the receiving equipment i.e. STBs.
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D. Implementation of DVB-CSA (V-1 & V-2) supported DVB-CAS, EPG, Video on
Demand (VoD), NVoD, Subtitling, Audio descriptor, closed captioning etc.

Services likke DVB-CSA (V1 & V-2) supported with simulcrypt DVB-CAS encryption
(ICAS), Subtitiing, Audio descriptor, EPG etc will be carrled by the DD free Dish DTH
platform and the equipment offered by the bidder shall be capable of carrying these
services without any limitation or requiring upgradation by way of hardware and
software. IP Encapasulator cum multiplexer shall also be Video on Demand (VoD) &
NVoD compliant, however Storage server, Playout system, GSM or IP based network
for return path are not in the scope of this tender.

5.2.6 Specification for 8x8 or better matrix SDI/ASI Routing Switcher
A. General:

The equipment should be very reliable and able to be used for selection of any one
of the ASI/ SDI input signals to all destinations. The equipment so offered should be

for professional Broadcast applications, The Router has to be quoted with X-Y and
Single Bus control panels.

B. Essential Features:

I. The routing switcher electronics should be capable of being mounted in a
standard 19" rack frame.

iil. The switcher shall handle SDI/ ASI signal for routing from input to output
destinations. The switching should take place during the vertical interval period
with re-clocking.

iil. The switcher should have storage facilities for control information, so that in
case of power supply failure, the status of the switcher output should remain
unchanged when the power supply is restored,

iv. The switcher should have a built in Auto-Switchable redundant dual power
supply.

V. The switcher quoted against this specification should be complete in all respects
and should have the desired features.

vi. A cerificate from Compression OEM regarding compatibility with compression Is
required to be submitted alongwith the bid.

vii. Any of the input shall be capable of being switched to any or all outputs of
router.

viil. Number of input and output port of ASI/SDI Router shall be same.
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C. Technical Specification:

Sl. No. | Parameter Specification

1. | Matrix size 8x8 or better matrix

2. | Input SDI/AST ( BNC 75 ohms)

3. | Equalization Automatic: 150 Meters at 270 Mbps.

4. | output SDI/ASI (BNC 75 ohm)

S. | Return Loss Should be maintained better than 15 dB on
data rate up to 270 Mb/s throughout the
switching chain.

5.2.7 Compression System Control Computer with Software

A. Compression System Management Functions

(a) The compression system control computer shall control the operation, redundancy
switching and configuration of all parameters of encoders, IP Encapsulator cum
multiplexers, SDI & ASI routers and IRDs including alarm and fault logs for a
minimum of 365 days or configurable to 90/120/180 days subject to limitation of
hard disk space.

(b) The NMS(Compression control system) offered should be capable to mux 60 TV
channels (min) per mux group. However, there should not be any restriction on
total number of streams.

(c) NMS shall have the facility to configure, control and monitor minimum 60

equipment/elements like IRDs, Encoders, IP Encapsulator cum Multiplexers, SDI
Router, ASI Router, RCPs, IP Switches etc.

B. Salient Features:

The System Control Computer shall be used as a control protocol to configure the
various parameters for the statistical multiplexing such as:

l. To configure encoders for varlable Bit Rate Transport Stream. Setting of
minimum and maximum limits of data rate for each encoder.

li. To configure GOP pattemn for frame-by-frame encoding. Encoding should take
place at the encoder in real time.

iii. If the System Control Computer falls or powered down, the whole system
should be failure protected so that it still works.

iv. Facility to store the last statistical Multiplex configuration in the network
hardware so that in case of failure of the Compression System Control
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Computer, the system remains running and continues to statistically multiplex
two or more program as per the last good configuration.

To configure IRDs supplied by OEM to any pre-defined TV channels.

There shall also be a facility to configure the encoders for pre-defined
Image(PNG/JPEG, GIF format) on the loss of video input in NMS.

There shall be facility to create ghost backup of hard disk of NMS computer on
USB storage.

Each set of Network Management System (NMS) shall comprise of (1+1) rack
mounted server for 24x7 operation in master and slave configuration or cluster
configuration with four client licenses.

There shall be four client PCs with required licenses and 21 inch or better size
display monitors along with each PC for monitoring of all 4 sets of NMS system
from remote locations.

These client PCs shall be installed in new compression room, Monitoring room,
shift in-charge room and supervisor room. The supervisor room Is located 100
meters away. An Ethermnet connection required to be provided on the client PC
for monitoring in supervisor room.

The Compression Control Computer (NMS) should be capable of controlling and
monitoring all parameters of the digital video and audio compression system
through suitable hardware interface and user friendly GUL.

To facilitate centralized network management operations in future, it should be
possible to operate the system remotely via a suitably configured computer and
modem over standard dial-up telephone lines or Broadband network. It should
be supplied with complete hardware and software to interface all the
equipment in the chain for their proper control and monitering.

The complete compression NMS software of each set is to be loaded on a single
control computer with networking facilities.

C. Required Hardware and Software

The compression system control computer shall be based on industry standard, open
system hardware and software that will provide a user-friendly GUI to the operator.

Sl
No.

Parameter Specification

1

Man Machine Interface Graphical User Interface (GUI)

2

Operational Features Based on latest Windows / Linux version:
(8) Diagnostic log

(b) Transaction log

(c) Password privilege system

(d) Dial in modem support/Through
Broadband

(2)  Multi user terminal support

Physical Connection to Ethernet 10 Base-T/100 Base-T through CAT &
Equipment or better cable

— —
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4 | Hardware Platform Supplier to provide full details of the industry
standard hardware platform proposed
5 | Software Supplier to provide full detzils of the industry

standard software platform proposed

6 Back up on USB storage | The back up/ recovery USB storage for all the
software are to be provided with proper licenses.

7 | No of Equipment/Element | 60 nos. (Minimum)
to be controlled by
offered Compression
NMS

8 Storage Memory SSD, 240 GB (Min.) in RAID 1 Configuration

D. Remote Access

It shall be possible to add a remote user terminal and modem/IP interface to provide
access to the control system computer from a remote location via dial up telephone
line/ Broadband network. The remote user shall have access to all the commands
available at the main control system, subject to password restrictions for security.

The remote user shall be presented with a user interface, which is identical to the

local user interface,

5.2.8 EPG and PSI/SI Generator/Server

A. General :

()
()
(iii)
(v)

v)
(vi)

(vii)

(vili)
(ix)

EPG and PSI/SI Generator/Server shall comprise of (1+1) Rack mounted server in
redundant configuration for 24x7 hrs operation.

All the Software and hardware for EPG and PSI/SI Generator functionality shall be
included in the offer.

There should be provision to insert Electronic Programme Guide for TV channel
and private Data in the output transport streams of Multiplexer.

The server shall generate DVB compliant Program Specific Information (PSI) and
Service Information data for multiple transport stream over ASI and IP interface
i.e. the system should support external Data/ASI stream and IP stream as input to
the multiplexer.

EPG and PSI/SI generator/server shall generate DVB Compliant Tables namely
PAT, CAT, BAT, PMT, NIT, SDT, TOT, TOT, EIT-PF, EIT scheduler, etc,

EPG Generator shall have the facility for EIT scheduler of minimum 7 days for 175
TV channels in multiple Transport stream i.e. minimum six transport stream with
mirror output.

It shall support management of Logical Channel Numbers and private data of
conditional Access Systern (CAS) in simulcrypt mode.

It shall have PID filtering facility to pass PID of incoming Input to Output stream.
The offered generator shall have the facility to analyse and monitor output
transport stream on 247 hrs. basis.
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B. Technical Specification

Sl. | Parameter Specification
Hol
1 Software Software to Generate DVB compliant EPG

and PSIfSI functions

Graphical User Interface (GUI)

2 | Man Machine Interface
3 | Operational Features of
EPG and PSI/SI
Generator

Based on latest Windows / Linux version:

(iy  DVB compliant PAT, CAT, PMT, SOT,
BAT, NIT, EIT, TDT, TOT etc table

(i) Diagnostic log

(iii) Password privilege system

(iv) Web Browsing Through Broadband

(v) Multi user terminal support

4 No of Ports

() 2 Nos, Bi-directional configurable

data Port (RJ45)
(i) 2 Nos. Bi=directional configurable
Management Port (R145)
5 Hardware
a No of CPU Two or more
b | Processor Base 2.1 GHz or better
Freguency
c Storage Memory 240 GB (Min.) in Raid 1 Configuration
d | RAM | 2%8B GB and above
e Network card 1 GB or better
6 Back up on DVD The back up/ recovery DVDs ROM/USB
ROM/USB storage storage for all the software are to be
provided with proper licensees.

5.2.9 Specification for Network Time protocol (NTP) Server

A. General

L. NTP server should be secured and reliable source of network time synchronization for

broadcast application.

il. NTP Server shall have front panel display and keypad for configuration.

jii. It should have Secure Web Interface for Configuration, monitoring of status, logs, etc

via Internet browser

iv. It should have dual redundant power supply.
v. It should have also GPS based time synchronization facility consisting of necessary

equipment and licenses.
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B. Technical Specification

S. NO. Description Specification
1 Accuracy (GPS Locked) 5 microseconds per day (5.79x10°1%)
2 Type of Oscillator Rubidium (Rb)
3 Network Timing Service i) NTP V2, V3, v4
i)  SNTPV3, v4
4 Number of clients/devices to | Minimum 2000
be synchronized
5 Made of Operation Unicast, Broadcast and Multicast
6 | Network Input output port Minimum two no. Gb Ethernet (RJ-45)
7 Management IP Protocol IPv4/ TPv6 Compliant
8 Antenna Connector SMA/N-type/TNC
9 Management Interface RS-232 or 10/100/1000 Based-T
Ethernet Port
10 Status Indicator LED/OLED based
11 Size 19" rack mountable

5.3 Monitoring System

The monitoring system has two parts:

(a) Confidence level monitoring system

(b) Input and downlink monitoring system of TV and Radio channels

A confidence level monitoring system consists IRDs with L-Band inputs, IRD with ASI
input, IRD's with IP input, 64x32 SDI Router, Waveform monitor, 17"colour monitor, and
16 channel Audio Video Monitor, Test Pattern Generator etc. However, existing WFM will

be used for confidence level Monitoring,

The input monitoring system of TV channel consists of IRDs with MPEG-2 TS over IP
output, TV and Radio channel Multi Image Display System, 55" LCD Video Wall Display

and associated accessories.

The downlink monitoring system consists of DVB-S & DVB-52 de-mod with/and DVB-CAS
Descrambler (iCAS), TV and Radio Channel Multi Image Display System, 55" LCD Video

Wall Display associated accessories.

The specifications of main equipment of monitoring systems are given below.
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5.3.1 Confidence Level monitoring system

5.3.1.1 specification for 17 inch (Nominal) LCD (TFT) SD & HD Colour Monitor
A) ESSENTIAL FEATURES:

1)

iit)
iv)
wi)

vii)

vili)

ix)

The offered monitor should incorporate high intensity, high contrast wide screen
17 inch (Nominal), wide viewing angle LCD Parel to view stable images from
various angles: both horizontally and vertically, with no reduction in picture
contrast, brightness and colour saturation.

The LCD panel of the offered monitor should have resolutions of 1920 x 1080
pixels in 16:9 aspect ratio. The offered monitor should support 16:9 and 4.3 aspect
ratios of the video signal. The monitor should also support 1920X1080/501 (HD)
and 720X576/501 (SD) video formats.

LCD colour monitor should accept SD and HD SDI input (detected automatically).
The offered monitor should support embedded audio.

The offered monitor should have 10-bit signal processing.

The monitor should have 1:1 pixel mapping to display the pictures in the original
resolution (subject to the native resolution of the LCD panel) and aspact ratio of
the Input signal without any stretch and distortion.

It should be possible for the user to select the industry standard colour
temperature through menu for matching colours and gradation of the monitor.

The LCD panel should be coated with Anti-Reflection protection layer to provide
high transmission rate of the internal light source and to keep the reflection from
ambient light to a minimum.

The monitor should have an external remote control capability via Ethernet, serial
or similar interface.

The monitor should be light weight, robust, compact and 19 inch rack mountable.

It should have front panel controls to control the display parameters like
brightness, contrast, colour saturation, audio etc.

B) Technical Specifications

Sk. No. | Parameter Specification
1 Display Size 17 inch{Nominal) diagonally
2 Resolution 1920x1080 pixels or better
3 Colour reproduction 16 millions or better
4 Contrast ratio | 300: 1 or better
5 | Viewing Angle 150 degree (min.) in Horizontal
S Specification for Expansion of DTH by Upgmdaﬂmnn sttnnm
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150 degree (min.) in Vertical

6 Brightness 250 cd / sq. m or better

Fi Supported Aspect ratio 4:3 and 16:9

8 Video Input 'HD & SD-SDI (BNC) x 2 or more

9 Audio input Embedded Audio

10 Video Format SD 720 x 576, 704 x 576, 544 x 576,
480 x 576, 352 x 576
1920X1080/501 (HD)

5.3.1.2 Specification for 16 Channel Audio/ Video Monitor

a) ESSENTIAL FEATURES:

I) Audio/Video Monitor is to be used for confidence level monitoring of transmission
chain at various points. Output of 64x32 SD/HD-SDI router will be fed to 16
Channel Audio/Video monitor Refer diagram-11.

fi) The offered Audio/Video monitor should have high resolution LCD/OLED/TFT
screen and support 1920X1080/501 (HD-SDI) and 720X576/501 (SD-SDI) video
formats.

i) It should decode and display upto 16 channel multi format audio embedded with
SDI simultaneously like Dolby Digital (AC-3) 5.1 audio, Dolby digital plus 5.1 (E-AC-
3) audio, AES/EBU stereo channel for monitoring and metering.

iv) The offered system should have multi channel audio bar graph and speakers and
should not be overlayed on the video.

v) It should be 19" rack mountable and have facility to monitor loudness and save
minimum 5 preset configurations.

b) Technical Specification :

S, Parameter Specification

1 Video input format a) SMPTE 259 M SD-SDI with
embedded audio

b) SMPTE 292 M HD-SDI with

_ embedded audio

2 Embedded Audio on SDI i)Dolby digital (AC-3) 5.1 audio,

ii)Dolby digital plus 5.1(E-AC-3)

audio

iii) Dolby E

i) One Stereo AES/EBU
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3 | Video input quantity& type 2 nos., SD & HD-SDI input

4 Connector type BNC, female

5 Audio Input format 8 channel/ 4 stereo digital AES /
EBU

6 AES and SDI termination 75 ohm_unbalance

7 Level meter scaling AES/EBU, VU

8 Level meter Parameter Threshold, Reference, limits

9 Loudspeaker Power 12 W per speaker

10 | Display Screen type & size LCD/OLED/TFT , min 3.4 inch
(diagonal) or better

5.3.1.3 specification for MPEG Decoder or IRD with ASI & IP input for SDTV &
HDTV

This IRD shall be provided with DVB-ASI & 1P input card having MPEG-2 & H.264/
MPEG-4 for SD-SDI with embedded audio, H.264/MPEG-4 & H.265/HEVC for HD-SDI
with embedded audio and Dolby Digital 5.1 & Dolby digital plus 5.1 audio decoder. The
specification remains the same as given in the para 5.1.4, except the fact that RF

Specification parameter specification 5.1.4(A)i), 5.1.4(A)(v), 5.1.4(B) & 5.1.4(G) are
not applicable.

5.3.1.4 Specification for 64x32 HD-SDI/ASI Routing Switcher

A. General:

The equipment should be very reliable and able to be used for selection of any one
of the 64 HD-SDI/ASI input signals to all destinations. The equipment so offered
should be for professional Broadcast applications. The Router has to be quoted with
X-Y and Single Bus control panels,

B. Essential Features:

i. The routing switcher electronics should be capable of being mounted in a
standard 19" rack frame.

il. The switcher shall handle HD-SDI/ ASI signal for routing from input to output
destinations. The switching should take place during the vertical interval period
with re-clocking

flii. The switcher should have storage facilities for control information, so that In
case of power supply failure, the status of the switcher output should remain
unchanged when the power supply is restored.

iv. The switcher should have a built in Auto-Switch able redundant power supply.

v. The switcher quoted against this specification should be complete in all respects
and should have the desired features.

vi. Any of the 32 input shall be capable of being switched to any or all of 32 outputs.
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C. Technical Specification:

- Sl. No. | Parameter Specification

1 Matrix size 64x32

2 | Input 64 nos. HD-SDI/ASI ( BNC 75 ohms)

3 Equalization Automatic: 150 Meters at 270 Mbps.

4 | Qutput 32 nos. HD-SDI/ASI (BNC 75 ohm)

5 | Return Loss Should be maintained better than 15 dB up to 270

Mb/s throughout the switching chain,

5.3.2 Input Source and Downlink monitoring system

a. The input source monitoring of all the 40 SDTV channels including 16 HDTV channels
and 8 Radio channel of each stream will be done on Multi-image display system. All
input signal of SDTV and HDTV channel will be available in MPEG-2, MPEG-4 & HEVC
compressed MPEG-2 TS over IP format on RJ45. Whereas, input signal of Radio channel
will be available on SDI with embedded Audio on BNC/HD BNC, It shall have the facility
to decode and display SD & HDTV channels; and Radio Channe! through RTMP, HLS,
SRT IP streaming.

b, The downlink signal monitoring of all the 40 SDTV channels including 16 HDTV channels
and 8 Radio channel of each stream will be done on Multi-image display system. The
downlink signal will be reguired to demodulate and descramble (ICAS) the transport
stream of all services (40 SDTV channels including 16 HDTV channels and 8 Radio
Channels). The descrambled transport stream will be available in MPEG-2, MPEG-4 &
HEVC compressed MPEG-2 TS over IP format on RJ45. It shall have the facility to

decode and display SD & HDTV channels; and Radio Channel through RTMP, HLS, SRT
IP streaming.

c. Other physical topography is acceptable provided it meets scope of work and project
objective,

5.3.2.1 specification for Professional Broadcast Quality Multi Image Display
System for TV & Radio Channel

A. Features of Multi-Image Display System:

a) The Multi-viewer system is meant for monitoring the input sources and Ku Band
DTH downlink signals.

b) Each set of offered product shall be of professional broadcast quality & is able to
display up to 40 or more videos simultaneously along with the corresponding
audio bar graph keyed into the video and 8 Radio Channel,
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c) Eight sets of complete monitoring systems are required to be provided. Four sets
monitoring system shall be configured for monitoring of input sources (40 SD
including 16 HDTV and 8 Radio channel in each set) and another Four sets
monitoring system for Ku Band downlink signals (40 SD including 16 HDTV and 8
Radio Channel in each set) available in IP format of 1Nth, 2Nnd, 3Nth & 6N™
streams compressed In MPEG-2, MPEG-4 & HEVC format. (Please see DRG: 12).

d) The product shall facilitate selection of preset window layouts of various patterns
and various sizes of video images.

g) The system shall be flexible in terms of :
1} Control Multiple Screens

i}y Display the same source multiple times, in different sizes in the same or
different modules.

fif) The system shall be capable of resizing the video signal and re-arranging the
screen layout as per requirement

f) It shall be possible to display real time analogue and digital clocks as a substitute
for any input signal into a display window

@) The offered product shall have the facility for labeling the displayed video source.
The above features shall be selectable and removable depending upon the
application

h) It should support 4:3 and 16:9 aspect ratios and shall be able to configure for 4:3
or 16:9 aspect ratio instantly.

i) 1t shall have SDI/DVI/XVGA/HDMI/DP or better output to feed the combined video
to display monitor

j) The video output of multi-viewer shall be matched with the video input of the 557
display system, if not then matching adapter may be included in offer.

k) The system should have one dedicated remote control panel (RCP) for easy, quick
and user friendly access for recalling the required preset layouts, selecting full
screen window, and selecting the audio source for monitoring etc. In case of
software based RCP the required hardware should be provided in the offer,

I} The offered product should have the interfacing facility to connect an external PC
for video layout configuring.

m) It should have hot swappable dual redundant power supply.

n) It should have 19" rack mounted main frame to accommodate inputs, outputs and
other interfacing facilities.

0) It should have facility to storefrecall at least 10 nos. of preset layouts, window
sizes et

p) The offered solution shall be expandable.
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q) The system shall provide High Video Quality with Excellent scaling, Full Frame
rate. The system shall have scalability of Sources Display Devices.

r) The system shall log actions taken in a secured file.
s) The system shall provide customizable criteria for fault detection, alarm and
reporting.
t) The system/solution shall be able to detect and give (i) on screen alarms (ii)
Audible alarms (like beep sound or tone) and (iii) log the following faults/errors :
a) Loss of video.
b) Frozen video.
c) Black video.
d) Loss of audio.
e) Audio level.

u) There shall be a facility to add UMD for each and every input injected in the
Video.

v} The system/solution shall have the facility to integrate multiple Multiviewer units
and analyse all channels of stream 1N, 2N, 3N & 6N simultaneously and display
Major & Minor alarms of all Input sources (at a time minimum 4 channel) in a
separate monitor.

w) The screen of monitor shall be blank in case of no alarm is detected in the Input
sources, whereas on the detection of alarm in any channel, the same channel
shall be routed to this monitor.

x) The system/solution should have the facility to integrate multiple Multiviewer units
and display the name of all channel/label multiplexed In stream 1N, 2N, 3N & 6N
in one window on a remote monitor. The colour of the channel name/label,

displayed on remote monftor should be changed on acquisition of Major, Minor
alarms and waming in any of the channel.

y) There shall have the facility to decode and display SD & HDTV channels; and
Radio Channel received through RTMP, HLS, SRT IP Streaming.

B. Technical Specification of Multi Viewer/Image Display System

Processor
Sl. | Parameter Specification
No.
1 | IP Input Format (i) MPEG 2 TS over IP (SPTS & MPTS)
(ii) RTMP stream
(i) HLS stream

(iv) SRT stream

— = = —_— e
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2 | DVI Input Minimum 1 No.
3 | SDI with Embedded Audio | Minimum 2 Nos. on BNC
Input for Radio Service
4 | SD-SDI Decoder from IP i) SD MPEG-2
stream iy SD H.264/MPEG-4 AVC
5 | SD-SDI Video Resolution 720x576
704x576
| 544x576

6 | HD-SDI Decoder from P
Stream

i) HD H.264 Main Profile Level 4.0 8 bit

ii) HD H.264 High Profile Level 4.

i) HD H.265/HEVC Main Profile level 4.0 10
bit

HD-SDI Video Resolution
Decoding of Audio from
IP Stream

o | ~J

| 19201080

)  MPEG-1 Layer-TI

i) HEAACVI & V2 5.1 Audio

i) Dalby Digital AC-3 5.1 Audio

iv) Dolby Digital Plus 5.1 E-AC-3 Audio

9 | Video Output

SDI/DVI /| XYGA/HDMI/DP

10 | No of Video Output

Min 2 nos. ( Independent)

11 | Operating Temperature

5 to 35 degree Centigrade

12 | Hurnidity

10 = 90% non -condensing

5.3.2.2 Specification for DVB-S & DVB-S2 Demodulator

The demodulators will be used in downlink monitoring chain. The chassis should consist
of muitiple modules. The module should essentially meet the following specs:-

Sl. | Parameters Specification
No.
DVB-S Demodulator
1 | Standards: EN 300 421 (DVB-S),
2 | Input Frequency Range 950 - 2150 MHz
3 | No. of Inputs per module 1 or more independently tunable
4 | Decoding RS
5 | Symbol Rates 5 to 40 M symbol/sec for ( DVB-S)
6 | FEC DVB-S = 1/2,2/3,3 /4, 5/6,7/8
7 | LNB Signaling LNB voltage + 22KHz continuous tone
8 | LNB Voltage 0/13/18Volts - o
9 | Connector: F connector
10 | Impedance: 750hms
11 | Monitoring port | 1 x ASI output on BNC or DVB-ASI over IP.
12 | Management 10/100/1000 Base-T Ethernet
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DVB-S2 Demodulator
1 | Standards; EN 302 307 (DVB-S2)
2 | Input Frequency Range 950 - 2150 MHz
3 | No. of Inputs per module 1 or more independently tunable
4 | Decoding LDPC and BCH
5 | Symbol Rates 5 to 40 M symbol/sec for (DVB-52)
6 | FEC DVB-52 QPSK R= Va, 3/5, 2/3, 34, 4/5, 5/6, 8/9, 9/10
7 | FEC DVB-52 8PSK R= 3/5, 2/3, 34, 5/6, 8/9, 9/10
8 | LNB Signaling LNB voltage + 22KHz continuous tone
9 | LNB Voltage 0/13/18Volts
10 | Connector: F connector
11 | Impedance: 75 ohms
12 | Monitoring port 1 x ASI output on BNC or DVB-ASI over IP
13 | Management 10/100/1000 Base-T Ethernet

5.3.2.3 Specification of Demodulator with/and Descrambler

A. General Feature

() Descrambler should receive the L band input and give multi service
descrambling on to MPEG-2 TS over IP output.

(i) There should be vacant slot (CI slot) for descrambling of simulcrypt DVB-CAS
(ICAS) for all MPEG-2, MPEG 4 & HEVC and DVB-S & DVB S2 compliant services.

(iii) It should be possible to configure and monitor the Descrambler through Remote

PC.

(iv) Descrambler should be able to generate and save logs for alarms and warning

through Remote PC.

(v) A separate unit of DVB-CSA (V1 & V2) supported DVB-CAS(ICAS) descrambler

shall also be acceptable.
B. RF Specifications

' Sl. No. | Parameters

| Specification

1 | Input Frequency Range

950 - 2150 MHz

2 No. of Inputs

1 (min.)

3 Satellite Frequency

C- Band & Ku-Band, Selectable

Band
4 Input Impedance 75 Ohms
] Input Connector F-Type female
6 Input Power Range -30 to -60 dBm per carrier
7 | LNB Voltage 13V, 18V or off, 22 kHz on/off
8 De-Modulation Method | DVB-S QPSK,
DVB-S2 QPSK and 8PSK
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9 Variable Symbol Rates | 5.0 to 40 M Symbol fsec for (DVB-5)
5.0 to 40 M Symbol /sec for (DVB-52)
10 | Convolution Inner FEC | R= 1/2, 2/3, 3/4, 5/6,7/8 (DVB-S, QPSK),
selectable R=1/2, 3/5, 2/3, 3/4, 4/5,5/6, 8/9, 9/10 (For
DVB-52, QPSK)
R= 3/5, 2/3, 3/4, 5/6,8/9,9/10
(DVB-S2 , BPSK)
C. Descrambler Specifications
Sl. No. | Parameters Specification
1 DVB Descrambler DVB-CSA (V1 & V2) supported DVB-
CAS(iCAS)
2 No of services to be descrambled | Maximum 8 services
per CAM module/CI slot
3 Free to air services Pass through
B Bit rate of per TS 65 Mbps .
5 Total No. of Services to be Minimum 40 TV services and 8 Radio
descramble per stream | services

D. IP Transport Stream Outputs and Control Ports

Sl. No. | Parameters Sp-e_ﬁﬁha_ﬁhn o
1 Ethernet data port 1x 1000 Base T on RJ45 connector)
2 | Output Format MPEG-2 TS over IP
3 Ethernet Control port 1x10/100 Base T (on R345 connector)

5.3.2.4 Specification for Professional Broadcast 55” LCD Video wall

Display
Sk No. | Parameter Specifications

1 Size 55 inch or more

2 Backlit light LED

3 |Input DVI, HDMI

4 Output DVI

5 Resolution 1920x1080 or higher

6 | Aspect ratio 116:9

7 Viewing angle Horizontal: 170 degree,
Vertical : 170 degree

8 Luminance = 450 cd/m2
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9 Contrast 1200:1

10 Bezel Size Maximum 4.0 mm/4.0mm Bottom/Right)
Maximum 4.0mm/4.0mm (Top/Left)
11 Power consumption 400W Max

12 Operation Hours 24/7
13 Mounting Wall and stand Mounting type with mounting kit
14 | Accessory Power cord, DVI / HDMI Cable

5.4 Measuring Equipment

5.4.1 Specification for Multi format Video Generator (Test Pattern
Generator)

A. General

The multi format digital sigrial generator is to be used for test signal generator for
broadcast facilities and to test the equipment performance the essential features are:

(1) The equipment shall have multi format digital (SD-SDI and HD-SDI) test signal
generation facility.

(i) It shall have channel configuration and performance to support reference generator
needs.

(iii) It shall have unique, robust channel of mode to provide stable synchronization signal
for digital broadcast facility.

(iv) It shall provide 8 channels (4 AES/EBU pairs) of audio signal generation.

B. Technical Specification:

Sl. No. | Parameters Specification
1. | Audio signal
a) | Output Standard ANSI $4.40 (AES3)
b) | Amplitude 1V £ 0.2V .
2. | Digital test signal (SD-SDI) |
a) | Output Standard ITU-R BT 601 & SMPTE 259 M
b) | Bit rate 270 Mbps
c) | Amplitude 800 mV p-p + 10% ]
3. | Digital test signal (HD-SDI)
a) | Output Standard SMPTE-292M
b) | Bit rate 1485 Mbps
c) | Amplitude 800 mV p-p + 10%
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479568/2022/Sat. Design Section - DG DD

5.5 Power Supply System
The Power Supply System consists of the following equipment:-

a. Power Distribution Panel and Sub distribution Board (SDB) for power distribution
to the various equipment chain,

Suitable earthing for the power supply system.

4 core & 3 core copper Power Supply Cables of various rating

Mains Distribution Unit

an o

5.5.1 Specification for Power Distribution Panel and Sub Distribution
Board

Suitable Power Distribution Panel (PDP) and Sub Distribution Board (SDB) must be
supplied and Installed which will distribute the AC power to each rack of the Input
Baseband System, Compression and Monitoring system. The suggestive block schematic
is given for general idea about the configuration of PDPs & SDBs (Please refer DRG no.
13). Bidder shall submit schematic diagram in advance before installation for approval.

5.5.2 Earthing System

a. Earth pits should consist of Copper Earth electrode (diameter 20 mm (min}), insulated
copper strip/wire (75 Sq. MM (Min)), Chemical earth fill compound with fast discharge
characteristics, water absorbing gel, perforated Hard HDPE pipe (diameter 40 mm
(min)), funnel, water supply provision upto each earth pit (preferably from A/c
condenser), 10 feet depth (min) and 1 feet diameter (min.). Earth pit should be
prepared so that earth resistance is less than 1 ohms -typical depth of earth pit is 10
feet minimum. (Sample picture is enclosed at DRG. 13)

b. All earth pits shall be extended upto earth terminals mounted on wall with insulated
copper strip (75 Sq.unm (Min)) in their respective equipment room i.e. new
Compression room & Monitoring room. All equipment rack of each row shall be directiy
connected to Earth Terminals with insulated multi strand copper wire (25 sqg mm (Min))
with copper lugs at both ends.

5.5.3 Specification for Mains Distribution Unit (MDU):

A. General Features

i) Equipment shall operate from a wide range of power supply voltages without
interruption or damage.
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479568/2022/Sat. Design Section - DG DD
Every rack should have minimum one set of single phase auto change over
switch along with two Mains Distribution units (MDUs). Each MDU shall have
sequential delayed output start up, output status LED and IEC-3 pin for each
equipment installed in the rack. (Please refer DRG No: 13).

All Equipment which have dual power supply unit shall be connected directly from
MDUs. (Please refer DRG No: 13).

i)

Iif)

B. Technical Specification

Sl. No. | Parameter Specification
1 No. of fused outlets with IEC
3-Pin Connectors in each MDU RS SR
2 Primary Power Supply 220/240 V AC nominal,
Single phase, (50 +/- 2 )Hz
3 Current (Max) 16 Amp

6 COMPLEMENT OF EQUIPMENT:

a) The make and model/part no. of each and every equipment/item/instaliation
material etc. should be clearly mentioned in the offered Bill of Material (BOM).

b)

The suggestive Bill of Material (BOM) has been provided in Annexure-I. The bidder
is required to provide the complete list of equipment, software and accessories etc.

offered to mest the requirement as per DD specifications. The quantity of each item

including sub-module, licenses etc. are to be specified clearly and compulsorily,
falling which the bid is liable to be rejected summarily. The following Is the proforma

for the BOM:
Sr. | Description of | Description | Quantity | Quantity | Make Model |
No. | the item as per | of items asper | offered | Offered | Offered
specification offered by | suggestive | by the
(suggestive bidder BOM Bidder
BOM) - |
1. 2. 3. 4, 5. 6. 7.

The bidder should provide the offered un-priced Bill of Material in electronic form
with the priced bid for ease of technical evaluation.
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7 Physical, Environmental and Mechanical Specifications of
equipment

7.1 Environmental Specifications (Wherever not mentioned)

Sl. | Parameter Specification
No.
1 | Operating Temperature (Indoor) 5°C to 35°C
2 | Operating Temperature (For Outdoor -10°C to 50°C
Eguipment)
3 Storage Temperature -10°C to 60°C
4 | Humidity (Indoor) 10 to 90% non-condensing
3 Humidity (For Outdoor Equipment) 10 to 95 %
6 | Altitude 2t0 1000 m

7.2 Mechanical Specifications (Wherever not mentioned)

Sl. | Parameter Specification
No.
1 | Construction Modular approach, EIA RS-310C, 19" rack mount
2 | Cooling Internal circulation fan wheraver applicable
3 Mounting Equipment shall be rack mounted and required
number of racks shall be supplied pre-wired to
house all the supplied equipment.
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8 GENERAL
8.1 Compliance and OEM Authorisation

a) Bidder must submit a point-by-point compliance statement in respect of all the points,
sub-points and Paras laid down In this specification from page 1 in the format as
indicated below along with bid .

G u| un 8 § - g‘a E —:EEE E £ [~ 7]
g 52 552 |Sg.5|ECg5EER 8RR 4( 2|2
zgg B9 E,,'...E- 2068 mEﬂ‘Eﬁé E: E.E
H R E L RO ER
Tl

2 e

3 e

b) In addition to the above, compliance from respective OEMs (not from their Indian
representatives) in respect of the equipment as listed below should necessarily be
given, In respect of all the points, sub-points and paras laid down In the Technical
Specification of the respective equipment in the format as given above. The OEM
should necessarily record the performance figure of the eguipment offered in the
quote for which the compliance statement is required.

Input and Base Band System
Dual Channel L Band OFC Link

Dual Channel L Band Amplifier
64x192 L Band Router

Integrated Recelver Decoders (IRDs)
4.5 mtr to 4.8 mtr Receive PDA
Digital Compression System
64x64 SDI Router
Encoder

IP Encapsulator cum Multiplexer

8x8 ASI/SDI Router

Network Management system (NMS)
EPG and PSI/SI Generator/Server
NTP Server

bl ol bl il b amg - ARl Bl bl Il b b
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c)

utS e&D n stem

Demodulator with/and Descrambler

Multi viewer

64x32 ASI/SDI Router

17 Inch (nominal) TFT Manitor

16 Channel Audio/Video Monitor

Professional Broadcast 55" LCD Video Wall Display

Measuring Equipment

=l = U= Ul E g Dt i bl o ]

Multl Format Video Generator

Mere signature on a copy of Doordarshan specifications shall not be accepted as a
compliance statement.

d) The compliance statement in respect of Technical Specifications of the equipment

9)

should be supported by highlighted record of these in the relevant technical
literature/data sheets of respective equipment enclosed with the tender and a clear
reference (with volume number and page number of tender documents) to the
attached supporting document should be given in the remarks column against each &
every specs. Any offer without proper supporting document of each & every specs
and contalning only a commercial hand out/pamphlet is liable to be rejected.

Data sheets in respect of all offered eqguipment should be submitted. Any deviation
from the specification detailed in the compliance statement is to be highlighted
separately. Page no. of location of data sheet should be given in page no. column of
the compliance statement.

Offers without proper & duly completed compliance statement are likely to be

rejected with the sole responsibility of bidder and no further claim/correspondence
will be entertained.

The bidder Is also required to submit authorization in respect of the equipment as
listed above at Sl, No. 8.1(b) in their favour from respective OEMs (not from thelir

Indian representatives) on their letter heads along with the bid as prescribed in
Annexure II1.

8.2 Documentation:

a) One set of technical manual for all the equipment are to be provided along with
the tender to facilitate the technical evaluation, otherwise the tender is liable to
be ignored.

b) The successful bidder will have to supply set of printed technical & user manuals
along with factory test report of all the offered equipment.
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479568/2022/Sat. Design Section - DG DD
¢) Operation Manual for all equipment should also be supplied on DVD/USB storage
with search facility.

d) All offered software should have perpetual validity and should be in the name of
Doordarshan. All software backups should also be supplied on DVD/USB storage.

e) For facilitating maintenance issues, the bidder must submit the firm’s self
certified copies of Bill of Entry/Bill of Laden/Custarn Invoice of all imported items
to DG:DD.

f) The successful bidder must ensure that all Invoices bear serial numbers of
equipment to meet the requirement of WPC.

8.3 Guarantee/Warranty and After Sales Service Support:

a) All the offered equipment shall be guaranteed against any manufacturing defect
for a period of 5 (Five) years from the date of Commissioning.

b) Any part failing during the guarantee period shall be repaired/replaced free of
charge by the successful bidder at site. For repairing of any defective equipment
during guarantee period, the defective module or equipment requiring repairs will
be handed over to local office/local authorized representative/ dealer who will
arrange repairs locally at site or send/export the defective modules to OEM
factory and re-import/send back after repairs.

c) It is the responsibility of local office/ Authorized representative/ dealer of the
bidder to arrange the repair/ replacement of faulty items for Doordarshan i.e. no
transportation charges would be paid by DD for transporting the defective/
repaired items, if required to be removed from site, during the guarantee period.

d) Guarantee period is to be extended corresponding to the outage period if the
failure rectification takes more than 15 days time.

e) If bidder is not the OEM, then the guarantee/ warrantee in respect of the
equipment as mentioned in Clause 8.1(b) shall be provided by the bidder through
respective OEMs. A certificate, duly signed by the OEM on the OEM
letterhead, in this regard of the respective eguipment must be
submitted with the offer by the bidder as prescribed in Annexure III.

f) If bidder is not the OEM, then after sales service support for additional 2 (Two)
years for the repairs/ maintenance in respect of the equipment as mentioned In
Clause 8.1(b) after the completion of guarantee/ warrantee period shall also be
provided by the OEM either directly or through his representative in India. 4
certificate, duly signed by the OEM on the OEM letterhead, in this
regard of the respective equipment must be submitted with the offer by
the bidder as prescribed in Annexure 1V,
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479568/2022/Sat. Design Section - DG DD
8.4 Inspection and Commissioning:

a)

b)

d)

All the equipment to be supplied against this A/T (Purchase Order) for this tender
shall be subjected to pre-installation inspection at Doordarshan Site by
Doordarshan Officer appointed by Doordarshan Directorate. The pre installation
inspection shall be based on manufacturers factory test results and physicl
verification of make and model of equipment. The successful bidder should
produce the factory test reports of the offered equipment to facilitate inspection.

Post installation inspection and commissioning of the system will be carried out
by a team of Doordarshan Officers authorized by Doordarshan Directorate and
based on approved Acceptance Test Procedure (ATP).

A draft copy of ATP (Acceptance Test Procedure) must be submitted by the
successful bidder one month in advance of the proposed date of inspection of the
installed system to Doordarshan Directorate for approval. ATP should describe
the standard test procedure of individual equipment and overall system. The
factory test report will not be treated as ATP.

The approved ATP with or without changes shall be sent back to the successful
bidder to be used for inspection and commissioning of the installed system by DD
Engineer(s) at site. All the equipment required for the inspection as per the
approved ATP are to be provided by the successful bidder.

The SITC certificate will be issued by the team of Officers appointed at S.N.
8.4(b) above.

8.5 Delivery Period:

Five months from the date of issue of purchase order(A/T) by Doordarshan to the
successful bidder.

8.6 Pre-Bid Conference:

a)

b)

€

d)

A pre bid conference on technical Specifications and other issues shall be held on
date and time specified in the NIT. All prospective bidders may attend the pre bid
conference to discuss their queries and suggestions.

All the queries and suggestions should be sent to Doordarshan at least 2 days

before the date of pre bld conference. No queries/ suggestions shall be
entertained after pre bid conference.

Amendments subsequent to the pre bid conference shall be sent to prospective
bidders, who have purchased tender document by e-mail/fax/post,

It shall be bidder's responsibllity to check for any amendments/addendum on the
website before submitting their duly completed bids.
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8.7 Check List and Enclosures:

The bidders may ensure the following check list while submitting the bid including
some important list of enclosures for ease of technical evaluation (Annexure V).

a) Whether documents related to fulfilment of the eligibility criteria as per Clause 3
have been submitted.

b) Whether the BOM has been submitted in the prescribed format as given in
Clause 6.

c) Ensure that all equipment and accessories as given in Annexure-1 have been
included in the offered BOM.

d) Whether the compliance statement from the bidder as required in Clause 8.1 (a)
has been submitted,

e) Whether the compliance statements from the respective OEMs for
equipment/system mentioned in Clause 8.1 (b) have been included.

f) Whether the Authorization as required vide clause no. 8.1(g) in respect of
equipment as mentloned in Clause B.1 (b) from respective OEMs have been
included.

g) Ensure that the relevant technical brochures/manuals containing all the
parameters of technical specifications of all the offered equipment and
accessories have been included with proper indexing for ease of identification.

h) Whether the page numbers of the relevant enclosed technical data
sheet/manual agalnst each parameter of the technical specifications have been
given in the compliance statements,

1) Whether the requisite undertakings for guarantee/warranty and after sales
service support by OEMs as required vide Clause no. 8.3 have been submitted.

J) Ensure that no alternate item has been offered.
k) Ensure that the Un-priced BOM has been included.
[) Any other item mentioned elsewhere in the tender.
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Annexure II
OEM LETTER HEAD

CERTIFICATE FOR AUTHORIZATION

Date:

Tender No. :

WE; M;’s LA LR R e R e LN A R A AR IR R R N R AR R R R P AN R Y] (NE!TIE ﬂl'ld A.d‘drESE' Ur thE DEM},
do hereby authorize M/s... EvnisT e eenisas  (BHUURIS RAMEY;
having s OffiC2 Al pumssassnissiaviss siisiseasiiisssssssissssi s (Bldder's address)

to submit the bid and sign the contract w:th Doordarshan for the products offered by us
against the above tender.

Signature ... _

Name & Demgnatmn uf authorized s:gnatnry
Name of the OEM - .

Stamp

e L S —_
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Annexure II1
OEM LETTER HEAD
CERTIFICATE FOR GUARANTEE
Date:
Tender No. :
WE" Millrs FREAEAEEREEES SEREFFESAIERRdRrEd R AR N EESa AR R R ENENRES (Name and

address of the GEMJ, dn hereby mnﬁrm that

1,

All the offered equipment shall be guaranteed against any defect for a period of 5
(FIVE) years as per terms & conditions of tender document.

Any part failing during the guarantee period shall be repaired/replaced free of charge
by the successful bidder at site. For repairing of any defective equipment during
guarantee period, the defective module or equipment requiring repairs will be handed
over to local office/local authorized representative/ dealer who will arrange repairs

locally at site or send/export the defective modules to OEM factory and re-
import/send back after repairs.

It is the responsibility of M/fs , ( their local office/ Authorized
representative/ dealer of the bidder) to arrange the repair/ replacement of faulty
items for Doordarshan i.e. no transportation charges would be paid by DD for
transporting the defective/ repaired items, if required to be removed from site, during
the guarantee period.

Guarantee period may be extended corresponding to the outage period if the failure
rectification takes more than 15 days' time.

All software being offered, are to be licensed to Doordarshan on perpetual basis
without specifying any time limit or without specifying end of life of the software.
Software upgrades within warranty period will have to be supplied free of cost.

Signature ... :

Name & Demgnation {lf authc:—rrzed E.Ignatﬂry
Name of the Bidder -
Stamp

S_Spedﬂcaﬁun for Expansion of DTH by Upgradatl on of Extsung Compression Sy-atem 24032022 Pape 73

3%\ 3~ [For Industry Feedback) -
G -~
TR “ iy,
W (1w :
| ’
\ /"

..-ﬁ—};'l*a"rg[fj_ (i

90



479568/2022/Sat. Design Section - DG DD

Date:

OEM LETTER HEAD

ERTIFI

Tender No. :

We, M/s .ienisas

address of the OEM}, dn th‘Eby cnnﬂrm that after sales senr}ce suppc}rlz for additional
Two (2) years for the repairs/maintenance of offered products after the completion of
Five (5) Years guarantee/ warrantee period shall be provided through our
representatives/authorized dealer/service provider for the offered equipment and
accessories in India as mentioned below:

91

Annexure IV

R LES SERVICE SUPPORT

LAl BT

S.

Name of the

. (Name and

Name & Address of | Telephone/ Email of
No. | authorized authorized After Fax concerned
person Sales & Support personnel
Office/Firm
1

Signature ...
Name & Daingnamn of authonzed signatnry
Name of the OEM - .
Stamp
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Annexure V
" BIDDER LETTER HEAD
DECLARATION BY THE BIDDER
1. Bill of Material (BOM)- : [Yes/No]
2. Bidder's compliance (As per specs clause no. 8.1.(a)) ¢ [Yes/No]

3. Thecopy of Dealer Possession License in case of possession ! [Yes/No]
of RF equipment ( if applicable)

4. Copy of the Memorandum of Understanding (MOU) (if : [Yes/No]
any) of partnership (as per clause no. 3.5)

5. OEM Compliance for following equipment from their respective OEMs (as per clause

no. 8.1.(b)):
S. Name of equipment Name of OEM | OEM compliance
No. submitted (Yes/
No)

B

6. Certificate for Authorization for following equipment from their respective OEMs;

S.No.| Name of equipment | Name of OEM Authorization
certificate
submitted
( Yes/ No)

i,
iii.

7. Certificate for Guarantee for following equipment from their respective OEMs:
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S.No.| Name of equipment | Name of OEM

Guarantee
certificate
submitted (Yes/
No)

8. Certificate for After sales service support for following equipment from their

respective OEMs:

S.No. | Name of equipment | Name of OEM | After sales service |
support certificate
submitted ( Yes/

: No)
i,

i
ii.

9. Datasheet for the offered equipment as per offered BOM:; [Yes/No]

R

ii.

i,
Signature ..............
Name & Des1gnatian uf au!:hnr:zed su_:matur',r
Name of the Bidder - S R SR T R
Stamp
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Suggestive Bloek Schematic for SITC uf DD DTH expansion by upgradation of existing four
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Suggestive Block Schematic for SITC of DD DTH expansion by upgradation of existing four
compression chain and monitoring system - Input Base Band (1. Band Router)
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Suggestive Block Schematic for SITC of DD DTH expansion by upgradation of existing four compression chain
and monitoring system - Input Base Band ( For Stream IN & 2N)
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Suggestive Block Schematie for SITC of DD DTH expansion by upgradation of existing four compression chain

and monitoring system - Input Base Band ( For Stream 3N & 6N)
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Suggestive Block Schematic for SITC of DD DTH expansion by upgradation of existing four compression chain

and monitoring system - Input Base Band-Radio Service ( For Stream ,IN, 2N, 3N & 6N)
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Suggestive Block Schematic for SITC of DD DTH expansion by upgradation of existing four com pression chain
and monitoring system - Input Base Band-Radio Service (Tor Stream 4N & 5N)
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Suggestive Block Schematic for SITC of DD DTH expansion by upgradation of existing four compression chain and monitoring system -
Compression equipment for 1Nth Stream (Same for 2ZNth Stream)
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Suggestive Block Sehematic for SITC of DD DTH expansion by upgradation of existing four compression chain and monitoring system -
Compression equipment for 3Nth Stream (Same for 6Nth Stream)
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expansion by upgradation of existing four compression chain and monitoring system -

Suggestive Block Schematic for SITC of DD DTH
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Suggestive Block Schematic for SITC of DD DTH expansion by upgradation of existing four compression chain

and monitoring system - Confidence Level Monitoring Sefup
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Suggestive Block Schematic for SITC of DD DTH expansion by upgradation of existing four compression chain
and monitoring system for 1Nth Stream (Same for ZN, 3N & 6N stream)
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Suggestive Block Schematic for SITC of DD DTH expansion by upgradation of existing four compression
chain and monitoring system - Power Supply Arrangement
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Suggestive Block Schematice for SITC of DD DTH expansion by upgradation of existing four compression
chain and monitoring system - Power Distribution, Temp & Humidity Monitoring in Racks
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Suggestive Block Schematic for SITC of DD DTH expansion by upgradation of existing four compression
chain and monitoring system - Earth Pit
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Suggestive Block Schematic for SITC of DD DTH expansion by upgradation of existing four compression
chain and monitoring system - Cable Support System
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479570/2022/Sat. Design Section - DG DD

I [ | Arnesiresl
Suggestive Bill of Material (BOM) for SITC of Expansion of DD DTH Platform by
Upgradation of Exising Four Compression Chain and Monitoring system at DD DTH TODATUR
Qumiatiy seper | Hudkpctory
st Diescription of Tiem a8 per Specification suggesthve BOM | Copt in s, |
Nk, (Suggesiive BOM) Tortnl
Hnkt
iy
A [INPUT AND BASE BAND SYSTEM
1|1 hand Optical Fiber Link conslsting of:
. Tirale tiode, dual channel 1. hand (o Optecal Tramamier Tiouate Tor 200 Tnilependeil signal per a Sets
b |Single mode, dial chanel Optical Recciver ta L band paclle fog 20 Tndependent sl por 5ol F Hels
& |imtaill hos sweppable Frame contollen cord for Riemue Configuratioe uiil Maniworing of signai 4 S
4 |19 Rack Feome/ Chassta with hiot pwappeble dusl Redondinl power supply uml and Recl) Suns
moumting Kt for momneing oF L und Cpittapl Filer Link -
Th % Z-wity pussive Lobind splitter (950 MHz 10 2150 MH) with one part DO blesk modoles Sicts
T |moented e 16 esek mountable punel
0 20 Par, 1wy Femade L band Paoch pamed sidih 19 Raick mounting kit I Sels
Low loss | band eable mmd. mitching connector with Gald plated P w per dite requirenient
(12 picters per signal e 2bx 2 =144 mlry {min.) 1o be gonnected fram L bond Paceh Pancl in & e
¥ lound splitier, L hand splitter (o OFC TX unil i Poca Cohin and OFC KX anll 5o L bood
Ronters in pew Compression Room as per BRG ne. (H &£03,
Lo loss L band esble and matehing conneetor with Gold plated T'in a3 per site requirement
" (12 imsters persipmal v 2] 2 =350 mirs (min § 1o b comieutod Trom eqisting paich paie! be | Lt
L ‘bund splitrer, 1. bad splitter to QFC TX unit ip Porla Cabin and OFC X unit (o L band )
Routars in new Compression Ream ad per DRG ne. 01, 02, 24 & 13
Provision of 24 Core |, single mods, Ouldoor type, opticsl Fibre eablow per gite peguirement with
I fsrmifiition Bo 1 both ssd and OFC Patch cord with SCAAIPC or LOAPC ecnncetor neaeh| i
core between Parm Cabin o new Compressim Room  (Length-120 mir (min} per set) us per .
DRG] & G2
2 | Paal channel L band Amphfer consisting of:
a |Duad echagmel L band amplifize with buiki-in LMB powver modul for 20 Lindepenisn signal perset] 3 Sets
b | bl bt swappalile Frame conioller comd for Remote Coafisamaion nid Moniormg of signal 3 Sers
19" Rizch Frame Chissis with bot swappabie daal Beduidant power-sopply. unil and Hack
2 |mounting Kil far mountiog of doal cumne 1. band amplifier with m-built LNB power supplyl 3 S
inodule
Luw Irss L b eable and mudching eonnestor with Gold plafed Pis ks per site requifciment
(50 melces per sigoal e 246%50 =600 murs. (min ) W be connesied from L Bard aplitier
d |egrmecigd in output of Now Reocivie At o Uhend ehiannel |, hand Ampditier] sod from Doal) Lt
chzmpet L band Ammplifier o exiting L band Splitter in old Clmpression Rodrmas per DIRG no.
gLz 32,
Lo loas 1. Giemd eablbe and matciing conmeitr stk Gold plated Pin o8 per 4he reguirenent
= (0 treters per stemal b 220840 =1600 mis (min) W be coanciled froan exmting | hamd | Lot
fiouter 1 dual charmel L band Asmplilfer sid Dool ghammel L band Amplifier to 0 New L band
Rosaters mongw Compresmion Room oy per TREG o, 05
3 |Lbtand Router (64¢1%2) with deal redundant powee sypply comsisting of ¢
Fully wired base unil with G4xi92 populated . band outer inchiding Crosspeiind Mt
> moduteMid Matrix cards/Cantral Switch Boand, Hot swappable inpal onrds, Hol swipppahiel Sots
vutpat cards; hot Swnppahle frime contvolles /Hot swappalile CPLL card, Hot swappable dust| =
redusdaint powwer supoky unil ee.
b |Additionu] Cross Peint Matris modileMdid Matris Card®Centeal Switeh Hiwnd 3 Wi,
o |Additional bt swippatde Frume Conteoller Card ST Cord 2 Pon
d | xeyrEoler control pancd witl cobic I Scis
e |Meogssary pawer supply 10 1.NBCs { one fet with sach Renter) 2 Sl
Lo los BF cable ol matehing FAB RO oype connector with Gaold plated piv ws pe site
o |reygmirecent
! (5 meters persignal Le § ot Zx 4041 367= 1 T60 mtrs (min. | e e connected from OFC Heceiw ' s
Linit 5 | bund rowiers & HRDsaeper [0 e L2 T4 5 440 5

n/ .
5 D
& 4 i 'lf_‘,,.-
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4 |Professional THD)Ss consisling of:

Professional IR with Lebumd inpuls of DVB-5S & DVB-52, DVB-ASL & TP Trpur complisnee
decnder [MPEG 2 Th aver |1 and DYR-AS], HD-50H, S0-5D0, AESHBRL, HE-SEM embidded
|l S1-510 enbeddind sudin, Cne dnvmesnvered $P-51 of HEES11, Dol digital (AC-3]

i |50 wuilio ged Thslhe Diginl Pl 5.1 Aodio (E-AC-3) tutpal, MPEG:2 TS over 1F mutpu with| 123 Wos

W1 ezrvice Tiitering Sneitiy and faving 4:2:0 & 422 mmplimr for MPEL-2 H 268 MPED -
ANC and 4211 eompliam e HARSHEVL decadine and Cammion It lace slol laeilware, BIS%
frishll-1 e BUSS-E Coumplinaty apd dund Hodwiadsnt Power supply Ll

Low lown R cable end miidhing F7BINE type Cannectar with Colid plated Pio as per site

o |reduindment l ta
(20wt por siznal be 2 x| 36= SO0 s (om0 be connected fmm buth 1. Band foorer
oo THTY Mgl asper D06 oo &0 &

— [HD-SDL Viteo cubles with malohing connectors ss per site Reuinamint (DRG No. 4 & 5) | Lot

© | wetwesn Mie 1D SD1 output pertol afl TR 1o HI-S00 Parch Paoel

4 HD-SE1 Videoeables with mutching oomwchors ug persite Requirement | LRGS0 TR ' Lt
bt e A8 owpil porl of all TR o HO-S131 Paleh Pareel i Madbilonig

5 |IP Buln Swiiehes and Network Switehes epaninting ol

~ L) 10 Leen Switch 48 pors weitle kil diisl posver sapply woil o reck msinting kit 2 Mos. 4 Sl
i el -

B Setwork Seviich 45 port witl inteit dogd power supply wtwith rock moonting kit 4 Sels

. ImdonT type CAT-6 Cable with connectur as yer ite roairmeend amd driding o 4 & 8 4 S
(n 1l = 8 pos 3 34 nos= 1020 mater per set)

P 2 ALSERL SD-5D) & 1D-87 Emmbedder and assnciatod Accessorics for Radlo Service
consisting of:

# fh AES/EDL Dplal andio md SDH-S0 & HDSE Emmhedder 3 e

b | Adeie enble with mumching XTR Audd gonnector as per sie regquitement & Sets

L %" Rack Frame mountiog wilh Frome cantmller for remols conlipuration & monioring, and 4 St
e soefiilible dunl redundamt powar sapsly unil x

d |16 pont XL ype, |9 el ot Avdio Pateh el 4 Lots

T |Cssentinl vroms ks 11 any o complels the tnatwllptiin of Eput and Thiscbsmid svstem 1 i |

B | Lnstllngiog , testmi dnad systen (ntegrarion of nput tind Basehand System i job

B_|Compressiog Systemn

3 |64 v 64 i1 & BD-S0 ronter wired for sl inpod and owl pul cosisting oft

u (B uilt Fully wiced for Sdebd Tnput und Ot 4 s

B | loboil hotawappeble redundant Cross Pont modile for 64 5 64 4 8

o inbyilt et swappsbde redundion conirlied iz pedile 4 Bty

| b Jterbubll ol swappatde Bedidant Power iupply Lzl il ek

e | X zevtrol purict wilh cubls i Mo

f |Sinele Bug remots eonir) pioed with cobie i Mo

10 10501 Paich Paoel and Pateh cord coiaii of:

2 D517 Patch Pancl 73 Onm bmpedence for all ipatamd seipat ports of SD1 Reuter oy per ' Sets
FIREG i 4% = | VB Wewmal Thenusl, sl fiemminatiog type ) )
FIO-S00 Wideo. cables swith taleling conmectirs o5 per e Feguurspent (i fin, 4 &0 54

b {hewween the WD SO fnpot Patch Pancls to Chatput Putcly Panel wia 6464 ST e il yptel A (S
that Uippol 6T Eldrtlirs.

T34 Puieh Cord Ompedenss T8 Ohm, Cable Lengihe 3 foet (Minmmumi) mnching with o

[ Lix Mk
Pttty el _

d HE-510 Pateh Cord (frpedenes =73 Chin, Chille Eength- 10 Teet {Minimam)) p el g wirs 1 Nas
patch panel - -

L f !llr .
o/ . AY/ A
P\ N/ L 1€ar
b .}\:\. ~ '\:) - .b\*lg
w H - =
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Digital Encoder operatiog un 4:2:0 miode with MPEG-2. HI64/MPEG- aud H265HEVD
compression withant any limitstion by way of hardwere & woftware upgradation

(including Siat h-j'l{t s ﬂg. 1) :nunhli%ﬂ ol 2=
Dhigital encoder with 510 Tnput signal Tor 40 501V channcls m M-S & 11 260 mIPEC <

comipression  nclufing 16 HIOTY chimnels i H264MPEG-4 & H269HEVC compression
without any limitalon by way of hardwire & dftware oppradativn. Suely encoder chossis yhad|
atm e capable 1o tnke 1P Inpol (MPEG-2 TS over 1P, RTMD, MLS, SRT & ZIX1 ) und devoie &
rosencode S13 & HIFTY channels os per (echnical specificatm of iender docoment witliout any
Hrmitmtbon By wey ol pardware & software uperadstion. Neiss redubbon basdware! seftware for
SDEHOTV, Four steree alidio channg incliding Dalby Digital (AC-3) £.1 sl (Deending &
Encoding) d& Diothy Diginl Plus 5.5 aedio (deending & Eacoding) wit audio level pracessic &
B eomlrol, logo fnserar, Ancillany duda fgility i all enooders and Tual redundan powes

Sy

15
T Redundant Digial encoder chusgiy similie 10, s Chasss per st witheut my JEmitation
by iy of fardwire & software uppridation.

Iz

IF Dain wnd Network Switches Consisting of:

IT" Diotn Switch 48 part with iethailt dust power supply wnit m (147 ) configuration | 2 Moz per
et

I

1T Mabwork Switol 48 poet with inbuill dual pawer supply unil with Kack mounting ki,

T | ype CAT-6 Metwork Cable with connector as: per site requinémen! ind drawing oo & & 9
Cele, = mte & 10 nos % 3 pas =150 mir per el )

13

I Encapsulator with Muldplexer for Statisiienl Multiplesing in (144) configuration
consisfing of;

I Encapsalater vith Mulllpleace i {1+ 1] conliparatimm Tor Stncal Pultipicsimg, ining
1) Mdinimum Fowr ndependent AS| lnpui Port with Licenses

i) Minimuin Feur mdependent: ASI oatpat pert with liconses and aption of pengrming frew o aie

ASBE Chitpit for moitoring,

(i} Minimum: Edght Independent [P data Port {(bi-directional) with HBeenses (for leput dat,

Independient MEECZ TS over [P Oulpur e trafismission, Anmocllory  data, Cenbod A

Planaguemient )

(v M foer son 10 Cigabll SFP Par (Bi-divectivnsl | with devl s

(%) VB CSA(VT & V2 ) compllant iCAS snoryption wd Minlmom i DVEB-C A% slmuderym
i 3 ol

Suls

Bel or belter matra ASI router (51 cimpatible) wired for all fmput wnid owt por
consipting oft

Dase unit fually wired for fi# or better mutria Iopui und Chaipot

Sebi

Inmbpilt controilisn Iogie modubes

I st svtobiable fedindot Power supply,unil

Sals

E=Y eintrol pasie] with enble

I [ &

Sels

Simele Rus remire control pane] watl calile

[0 B0 E

Sels
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15 [~etwock Muonagemont SysiemiMNMS] Tor Com pression equipment consisting ofT
A |Compregsion equipment control system Safbwnde & Suls
Compression cquipmen control system Flordwnse contisting of rack moanted main serverin [+
po [master =slave configpration or Cluster confignmtion winh elieny leemse, cach server witl p Stk
e supply medulés, mnd KYM switeh, Iicersted Key Hoard | monse & ek maonnt firldahle
displiy it
€ |CHent wosk statien with required lieenses for semole momnioneg of afl s 4 Hels
il (24 porl 1P Metwirk svdich for MAS manileclni with Client Wark station i’ cemate logstions 4 Sets
- lndloor typie CAT-6 Ceble withieommector us per stle teijuizemenl amd dmwing o § & 0 P Sets
iRl | (1 micier per sel] :
16 [GPS Enabled 8T Server wnd assochyied secessorivs eonsdsting o6
T mon, CiPF enahled NT ssrvars with dum] reduncémt Pitwer supply and GTS Anfenna with
n |associnted aocetsories (or nisbwarl time Symchronication of all broaceast equipment and serpers| ) Sets
imstalled i fie emth amiion
24 port 1B Metwork switch 1 e conmected an the ouput of KTP Server for nevwork fme
b |synchrontatin oF all 1P Network: swilches of fir sow o oomprossion system and twoald) | Sl
crnptesson sysbeiny Moiloing syvsien gl otlver sesocialed eguipment
[rdoior twpse CAT=6 Calle with conmector os per ste requircment ond drwing v, 10
¢ ({Min 3x10 metdr per st for fior new Comipression system - md 3250 mir per set Tor twa ald] | Lot
Coitpresion wwom cable Lo, (3% L0ad 1 B S 042 P00 matr
17 [EPG and PSUSI Genernlor/Sarver conaisting ol Sotd
HPCL and PSHSE Generatoeerver, i (1410 conlgurstion with waecisbed hurdwae & soflwaie,
a  |fir msertion of ERCH oo wesshly Basia Tor 175 TV cluoomel aind Insertion of privato dam af DVR] [ Sotz
complinnt Conditional Acoess System (TAS) i syomlerps mode ko muliiple trinsport stream
b |Hor Swappathile [3oal Redundant Power Snpply Unit io eoch Chosts | Lai
44 pom T Do switch m (1010 confizoragon o be conneeted with EPTE uneh 753751
¢ |GuneratunServer for fecding dat ta T it switchey £ 1P Encupsuliden of foor new compression| | Ly
system nnil o old comptession system; and Muolivtewor foe mositoring of [ sremna
Indoor type CAT-6 Cable witl connéotar as por gite reguirement and drawing oo, 111
d JiMin 3x10 meler persa for Toar sew Compresson syseem ond 3x80 mir per st for owo oold] 0 Lot
Compression system coble Lo {3 ef i 3x50x2 =420 mir
e [24 Port 1P Ronder witle Enbudit dual poswer sipply unit o (1+1 ) configuratich (2 Mot per sof) 1 Het
Leielior Ly CAT-& Cabila with qonnector as per e roguirement and drawing ne 10
f(Min 10 mites per set for loor new Compression system and 80 wie per det Tor twe' old] | Lin
Compression pustemn ciblo pe (Sx] (a1 a5 0nd =50 mr
18 |Eosemtinl o/ Waorks 10 mavi 1o complele the installatmn of Compession Syilem | by
19 [Insialidtion _fention aed pvstem integemibon of Compression Svstem | juks
(i | Meceive Pursbolic Dish Aptonns Sysiem: :
21 |Reielve Tarsbolic Dish Antennn and aeeesnries consiating ol
o | & Ko bamd 4 % o8 % metes Mubual drive motorized Ractive Parebalic Dish Astenng Syitem f Siels
b [C-Band wnd B Band or doal sombined £-Fand amd Ka Band Licar orthogonal feed f Sty
| C=Hand DRBC 2 Mos.
A |Wu Pamd LXA 2 Mg
. Ot dooe Type Manual Antemma cotirol wml wilh connecting calde for monual orcnealion of the 4 Seis.
e B
Low ass L bond enhlewith srabching comnector with Cold plated Mm@z par sie reduinénent
{050 melers por antenns STBx2=600 mieg (min.) with leying overhesd/matching with existing| | Lot
ol eharee!] from LMBC of Retefve POV fo L-band Pateh Panel m Porra mdain,
(Cable Tables to Delineate on all RE Cialies 1 he plice ot svery 5 matere I Hel
Iyt bigicey o alove PDA ineluding foundation . Eanhing. I..i'ghtqliug. arrester [ Matrial wl I job
Biibiog | . Arnoured Power cable with copper condoctor from PEA 10 Congroller
; 15..*.3 i A core | ""f““”’“’ copper pm:utr:'.nﬂpljf' cable MR & por pite requinement from 6 Site
extitipe PO b0 Tlecifve anteting cntrol panel | {Min lenth 70 miiv per sef)
Prowiding & nsiallimg: sappord tray & cable tray with cover ig por sl regliroment bisween new
1 |Receive Antenna wnid exigting cable tray and wtepeted with existing coble tray for lapngof] | Joby
pahles miminmm 54 meler disunue /

M
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21 [Ku- Buii receive sétup for déwn luk monitiring cemisting of .
-3 (K- band peeeive sniennn 126 om with LWEF A Sel
b K- Band recelve anicnae 60 cmnowilli LMBF 1 54
g [tmaslloion of & sels Anternae supplisd sboveunder e inmn (o) &) | ok
| R cobles wilh conngctos s per site rogoirement {minimim 240 mirs) I Im
% Essential ftomsWarks (if iny) 10 complete (he lnstallation of Recelve Pamabolic Dsh and kuf —
band Receive Anlénni spatem
2 Installaiion , testdng ond system integration of Recetvie Parabolic Dish, and Ku band Receive . job
Aditennn 3 yssem
€ Monitoring Sywtem
24 |Confideses lovel Monitoring syaiem vonsisting o
a |17 Inch (eominal) LD CTET WProlossdennl Bratdest Caloor Menttor with integratad speakors 2 Mz
Profossionnl greade Inpegranec Aududyiden Monitor wilh = 147 TRETAILEDLCE sereen af hagh
b rezofwyon pnd inegrated speslers; [k should secept 2 HIVEE-R00 Inpuits with reclicked owtpat, 3 Mo
incinding nudio De-Enbedder, decoding of Delby dighal (AC-3) 5.1 sudiis and Delby Digital
3.1 A
%’. TitDs [with L-band inpais of DVE-S & DVB-52, DVI-ASI & 1P input (MPEG 218
aver 1P | with DAV-ASL SB-8TH, HDSOL, AFS/ERL, HD 500 embedded  audio, SE-S01
ernbeddedl audin, One downeonverled SD-501 of HI-SDI, Dolby digited (AC-3) 5.1 podio &
o |Dolby [gal Plus 5.1 Audio (E-AC-3) outpul, MPEG-2 TS over 1P cotput with Muli serviee] 2 Mas
filerity facility smd. laving 420 & 422 compliant foe MPEG-D, H264MPEG-4-AME an
A28 compliumt fbr H26GHEVE decoding and Commen Inierfbee slot hirdwore, BESS micde- |
A BISS-F Cramplinnt and diss] Bedindann }'y-._»% SLppiy o
Prof. IR Jwith DVB-AST & 1P [ngat (MPEG-Z TS over 1) | with DVEASL S0-510,
SO0, AES/EBL, HIX 5101 embadded  Aadio. SD-50 emibedded audio, One downeonveried 50-
SO of [ED-SD, Dolby digitd (AC-3) 5.1 sudio & Dolby Digital Plus 3,1 Audio (E-AC-3)
o |obtput. MPRIG-2 TS ovir TR outpat with Multi smrviee fitieriog focility and bavine 4 2.0 &£427 2 Mes
complinnt for MPEG-2, H2GAMPEGA-AVE und 4:240 gennplinnt for H26AHEVE ducoting
nnd Commaon inferfnce stol mrdware, BISS mode-1 & BISS-E Complmnt and dual Redundint
lowwer supnly unit
= 6 2 31 5B Howter with ene 3-Y pamnel, one Single Bus Remote Costrol Panel, dusl Redordant i a1
Al 0
i F2u2 HIRSOSARE Pateh Panel , 75 Chm Impidence a5 per DRO noc 00 O TRUL Memmal| Nos
Thitueh, acll lermmnating tepe 1 ;
B |18 Back mount 22 Pon [P Parch Panel with B 43 Connecior 1 Sl
N (1P Pacch cord with eonnector (R85 2 Sets
B/ & =
NN : “
i \ jit'"ﬂ
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npul and Dawnllnk Monitoting of STV and HITY Chonnels consisting of:

Wt viewer disploy svatem with romote ponel for T Tepul (MPEG=2 TS over [P, RTMP, SRT
HLS) sremns of Toput Source sgnal 4 1 no OV Inpuitd Mes 50 mpon Eschosst off
Multiviewsr shmil have fnbuill MPEG-2 & MPEG- desediors of 40 5DV with wmmbedded
el bielidige MPEGA4 & HEVC Muie-10 decoders of 16 DTV with Dolhy Digital (AC-3)
&1 andior Thalby Drigsal Mk &0 sl Chifnnzhe, Maltiviewer shill Tee tos indepeodent vides
displily cutpabi; and diolay Uee poness of o] chamsels with teer alvams ncluding major alarms on
sepatiby ngnilr s ges DR e 12

fels

Werk station with software loences including one cliént Licence for comirods mid cofyuniton of)
hultivieweer Syytem and [isplay on 55" Deplay mystem

Set

Pe-Modulitar om Desmambler wist (DVERS & 52) wilh Cominen b lece slol Trdwire |
Winx B Servies per O glot) fog 40 TV service wnd B Radio survice por Stremmy per st { ot chngsis
ghould comaist of multiple modales } 0 De-Sodulstor & Cescrumbler offered in . separite

Seix

hinile shal alsg be ecepishle
hudis iewer displny sysiem with memote pannel for IPJ'.npul.{MFEh-I TS5 over [, RTMP, SHT,

[1L5) strienmmes of Down Dok sigoal « § oo OV bepue b2 moe S0 Tnput. Each s2t Moltiviewer
shall haye ishoilt MPEGSE & MPECG desoders of 40 STITV with emrhedied mdle |naluding
MPEGE & HEVC decoders of Th HITY with Dol Digind (AC=3) 5.7 gl Dol Digitot
Flos 5.0 oudlo Chormeds, Multbviewes sholl ove wo mdependent widen dlsples coputs; and
chisplay the mame of all chaonmeds will their aloame ncludini majar alarms on S parmne momton
per DG na. 12

L1-% ]

Witk stutioms with sifiwere Hoaees nehudita ane Bliehi lisense e cunitrals ard seligumtiog af]
Multhviewes Sywtern pnd Dispiiy on 55" Display syelem

Active sphitten e hand ) 1-mpet amd 12 output with BC Block aml dial Redundant Power Sopply

in

LA AN pfittors

Professiong) Aroadens 55° 1O dmplay wall systern mlome sl mommtang e

i

Iirteromminastinng coblss from Muli vieweer sysien o 359 LOD display wull system for display of]
ench Muliiviewer outpul o per DRG ao, 12

Drremmnbiting af old 5% LOED ddonitor s Tnstatlation of new 35 TOT Monirocs with roquimed
odification of existing moniterini sand with midehing muleridl

AT dncy {iioimal ) EED displiy swatem with mmmntmr st

Easentinl e Werks ([T uny) w complate the installation of shove Mmoniorng System

Tnstul|aton  testin wed svslem misgration of Momionng Sysiem

— | — | ra

MEASURING EQUIPMENT

Al Torromant Dfptad S0 & HE Vidden & Audio Tesi pamesn pesertor

i laser Trinter witly netsrl primting facilily fid A4 siee

B Tnser primter with netwaell printing fecility for A3 st

Aty ey esvential (ms Works b conpiele the Mersuring sysinn

nstnilatinn Llostin nd system inledraliin il felesarrin Sysbem

POAWER SUMPLY SYSTEM

5DEs wilh industrml MOCHs & MO PEPS amd Power sipply cables (0 mgel ihie requirement
pf all mapplied eqripment with 30 Momingd) spate cuppelty b conmeut addi fonal suck Joed in
Tt consistine of

Power Distribtinn Panels with siiatible rtie MUCES arid Bis Bar oF {141 UPS system o
feel Power supply woall S8 in sew Cotuiression e =p e e e L

supply, Laving and Tmoegration: of Mower supply Cebles (4 Core Copper 3 with connectors
bty esisting 141 LIPS TIOP and ahove sid PP fonew Copmenession oot anil rom new
POP o ] SEF i now comgpression foom s Monitaring seom ( Wmimiem leogihe |00 mlr)

Sgty

[Pt [hstrititon Pomedid with 1111:_Lu|h1¢ ritdime MCC s nel Bas Bay of (105 TIPS Sediem to
Jisod P sugply o all SOHS fis ndw Commresaiom roam oope P00 S0 E

Supply . Laying mod Integrmion of Power supply Cobles 1 Core Copper | with cormectngs
et exiiting { 140) LIPS PP anil ahove saud (Ui new Copmmessfun masm, snd from iew
PO all 510930 dm e dommpresseon rovm & Muoniloring romi § Mindmuain Jangthe 0 ke

Sely

S08s with tnchustriel MOCBs & MOBS and flree oore acopper powet’ supply <ablis toomeet the
roguiremint of ofl equipmuot suppied inew dompression mum i'..umwdﬂi with (14} LIS
power skpnly syatemand (1408 LIPS power supply system g per 30 S 0

Btk

S wirh dndustrin] MOCRL & S0 and tiree core Cppper power supply cibles o et L
tequirement ol ol dansmini in menitering reom comnacted with (141] TIPR pewer esnpply
gatern and {H)) LTS poower siepply:system g pos LIS : %o

Ezzenpial tterneWaorks (11" Any) o complete the Powds Suppldy sviiem

ob

Tristalludicn |r_«|m1_§ amel syt teeitlon of Power Supply systen

'rnh
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F_IMISCLLANEQUS [TEMS Sais
Comtral & vperuiors table made g powider confed M5 sheot or alwminiam imstehing with
36 existing table to fnstall remole operatioas & eqnival clmputer, Retole Contrgl poels, digiil ! fab
wavelorm monitors, Piofure monitars, monitoring panel with srereo Loyl speaker and othis i
iglevin gguipmenis
Sagply amd inatilistion of elecdiunic thermometer & eleciomie bygrtmetere mslde on fop of
&7 |each mck aloag with remots confiprratioe ws alin motering svatemn Oty | Sl I e
ii} &1 port I1* sveilelt for omtrel of tenmeratire wod huridin e | Bel
fequired no, of 19 *_ 1000 mm (dpth) equipment rack frames (imiri 27 nos rack | imcluding
A |Installetion material audio video cables and marehifng HD contectors, CAT-4 cuhle with Ri-45) | Hefs
comnectors, Pawer Supply sble with connectocs cic .
Required no of Muins Distribulion Unis and Single Phass Auio Chingesver Swlich (Min |
Single Pluse Awth Chingeover swilch gind 2 nios of’ MDLy per Rack Lo Toil Min 27 Single
39 [Phate Auto chiuweover Switch il 54 Nk MIILIS) watty sequentm) dedayed oaipul on sart up,| Szt
ouipnl stans LED and [EC- pin | far ()iose egupment which lave single povior supply mpuc
for sach couipment in every mck
40| Induteial type 3 pin Male-Temule connectonr § Min 54 non ) 35 per sile requinement I Sels
Burthing wremn wud eanth pitd (minimone 16 SNos 0 L2 nbs faf Receive Antenmp 4 ngs for
A1 |Powir Supply and eqepment I Sets
{farth Resisiance of gach pit < | obm\Sonmple prerues £ grefened ut T N L
43 {instadiotion material ind laying of cables protection pipes 1 juy
i3 Providing & insulling cable tray with eaver o iy o equigimient rocks 23 per sile requirenieny | b
far lnvine of ol cables b pew Com o Foam 6 per derwing. 16 ” =
4g [Troviding & installing calie tray with vover s per site reruitement o bving of all cahles | ioh
betvien old £ ion Fopm fo mew Compression Room
45 Chie raised platfor talley with whiel md hrakiing arvnngernents 16 reach up (0 overh=nd cable i Gris
tray i comprEssian fodm
el ul Wiy comisting of vided connielors crimping louls wilh sumable diceets of pll s
46 [somoetors, ANC puller, cable srippers of all use cobled, RJ 45 erimping toul, s of parevw drivers l B
and spanners, Allen key set, DU poweeed serew gnd nut openiers, digital multimetee, digitsl clamjy
on meeter, weller soldering statlon und nther essential foals required 10 be wied durng gl ion
Installation , fesiing , sysieim nlcgration and comminsioning of all eyuipment suppiied for Inpu T
47 |Bass Band System. Compression Sysiem, Monitoring System, Reveive Antermy System smd| Jub
Puwer Supply Svatem fir expansion of [3H system
O OCUMENTATION
A8 | Techubiil manmals { Hard Copy) for il he equipnient supplivd 2 Sets
2 Technleat munwals (Softeopyd orall te expipment suppiied on VDTS D with Saarth faciliy] Suls
ey Tor Le siatisis ~
S0 Al software hackups are 1o be supplied om BVDEAISHs Fa Sely
1l_|[TRAINING =
Five scparale Semimms (including theorationl & Brocica] tralming. hands on expencace) for
gy [Moordushiu personncl at siie. Atleast , Onie working day Training of cech module shall he , Joh
deliviered by (he factory Engioeer/persunngl of OEM | This malibng period i niod past ol Dielivery
[pesing
i |Cienera| bayeut aod Receive Antonms Svstem (01 wasking dayi [ it
b_|Base band Equipment (62 working day) | Jual
@ |Chzitol compresgion system including NMS (04 working i 1 ! jirh
4 |Momltoring and messurement cqmprment (02 working day) | b
€ [Paover Supply Svstam (0] wearking diy ) 1 fok
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